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Address of the organizing committee

The organizing committee is pleased to invite you to participate in the international scientific
conference dedicated to the 90th anniversary of the birth of Academician Givi Tsintsadze
"Chemistry-Achievements and Prospects’, which will be held on April 20, 2023 in the
administrative building of the Technical University of Georgia.

The purpose of the conference is to hear about chemistry, chemistry of coordination
compounds, chemical and biological technology, pharmacy, chemistry of biologically active
substances, chemistry of biomedical polymers, nanomaterials and nanotechnologies, analytical
chemistry, physico-chemical methods of research, development and research of biocomplexes,
teaching of natural science subjects (chemistry). Scientific works produced in the fields of
methodology, chemistry and medicine, organic chemistry, physical chemistry,
pharmacochemistry, biochemistry, food science and technology, environmental protection and
ecology, agrochemistry and agroecology, theoretical problems of chemistry, history of chemistry,
metallurgy and material science, quantum chemistry and mathematical modeling Research work,
experience sharing, mutual cooperation, coordination of ongoing research, prospects of using the
results necessary for the country.

Organizing Committee

Contact persons:

Georgian Technical University.
Faculty of Chemical Technology and Metallurgy.

Thilisi 0175,
Kostava st. 77

http://gtu.ge/ismc/
g.tsintsadze@gtu.ge

Maya Tsintsadze Tel: (+995) 593 311 653
Nana Gelovani Tel: (+995) 593 160 319



Organizing Committee

1. Davit Gurgenidze - chairman. Rector of Technical University of Georgia, candidate of
technical sciences, academic doctor, professor;

contact information:

Tel.: (+995) 577 73 33 33;

2. Giorgi Kvesitadze - Co-Chairman - Georgian Agrarian University, Doctor of Biological
Sciences, Professor. Academician of the National Academy of Sciences of Georgia

contact information:

T: (+995 32) 299-88-91;

3. Ramaz Khurodze - co-chairman - academician, academician-secretary of the Academy,
National Academy of Sciences of Georgia;

contact information:

Tel.: (+995) 32 293 23 81;

4. Levan Klimiashvili - a true member of the Engineering Academy of Georgia; Deputy
Rector of Technical University of Georgia, Doctor of Technical Sciences, Professor; Department of
Education

contact information:

Tel.: 2 36 51 95; 65 26;

5. Karlo Kopaliani - Doctor of Social Sciences, Professor; Office of the Head of
Administration (Chancellor).

contact information:

Tel.: 236 52 94; 69 61;

6. Zurab Gasitashvili - Deputy Rector of the Technical University of Georgia in the scientific
field, Department of Science

contact information:Tel.: 2 36 33 21; 60 41;

7. Jemal Ghakhokidze - Speaker of the Senate of STU, Candidate of Legal Sciences, Doctor of
Political Sciences, Professor

8. Nugzar Tsereteli - Dean of the Faculty of Chemical Technology and Metallurgy; Doctor of
technical sciences, professor;

contact information:

Mob.: 593-207376

Tel.: 2-363807;

9. Aslan Tsivadze - doctor of chemical sciences, professor, academician of the Russian
Academy of Sciences (2003; corresponding member since 1997). Laureate of the State Prize of the
Russian Federation (2000). Foreign member of the Georgian Academy of Sciences.

contact information:

Tel.: +7 (495) 952-0462;

E-mail: tsiv@phyche.ac.ru.

Editorial Board:

1. Maya Tsintsadze - Head of the Department of General, Inorganic and Analytical
Chemistry; Doctor of Chemical Sciences, Professor

contact information:

Mob.: 593-31 16 53 Tel.: 2-38 45 55;

2. Tamar Tsintsadze - Faculty of Chemical Technology and Metallurgy, Head of Pharmacy
Department; Candidate of Medical Sciences, Academic Doctor of Medicine, Professor

contact information:
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Mob.: 599-98 25 58;

3. Nana Gelovani - Faculty of Chemical Technology and Metallurgy, Department of
Pharmacy, Engineer-Chemical Technologist, Candidate of Chemical Sciences, Academic Doctor of
Chemistry, Professor

contact information:

Mob.: 593-16 03 19;

4. Maya Msvildadze - Deputy Dean of the Faculty of Chemical Technology and Metallurgy;
Academic Doctor of Chemical Sciences, Professor;

contact information

Mob.: 599-980504

Tel.: 2-337325;

5. Mamuka Maisuradze - Faculty of Chemical Technology and Metallurgy. Head of Quality
Assurance Service. Department of Chemical and Biological Technology; engineer-chemist-
technologist; Candidate of Chemical Sciences; Academic Doctor of Chemistry, Professor

contact information:

Mob.: 599-174666;

6. Tamar Loladze - Professor, Faculty of Chemical Technology and Metallurgy;

contact information:

Mob.: 555498612;

7. Nazi Kutsiava - Head of the Department of Chemical and Biological Technology; Doctor of
technical sciences, professor;

contact information:

Mob.: 599-964448

Tel.: 2-337325;

8. Dimitri Eristavi - Professor, Faculty of Chemical Technology and Metallurgy;

contact information:

Mob.: 599-115670;

9. Dodo Khutsishvili - Professor, Faculty of Chemical Technology and Metallurgy;

contact information:

Mob.: 599-176733;

10. Zurab Sabashvili - Professor, Faculty of Chemical Technology and Metallurgy;

contact information:

Mob.: 599-565392;

11. Famil Chiragov - Baku State University, Head of Analytical Chemistry Department;

12. Alexander Golub - Professor, T. Shevchenvo Kyiv National University;

13. Faika Musaev - Professor, USA, Virginia Commonwealth University;

14. Tengiz Kapanadze - Professor, Canada, Diteba Research Laboratory;

15. Imamadin Amiraslanov - Professor, Azerbaijan, Institute of Physics;

16. Nasal Nasafogli - Professor, Turkey, Kars University.

Conference Secretariat

Technical University of Georgia, Faculty of Chemical Technology and Metallurgy,
Department of Chemistry, Department of Pharmacy, Department of Chemical and Biological
Technology. Tbilisi 0175,

Kostava st. 77. http://gtu.ge/ismc/

Nana Gegeshidze - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Associate Professor, Department of Chemistry;

Nino Kilasonia - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Associate Professor, Department of Chemistry;

Nona Bolkvadze - Technical University of Georgia. Faculty of Chemical Technology and
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Metallurgy. Associate Professor, Department of Chemistry;
Tamar Giorgadze - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Associate Professor, Department of Chemistry;

Scientific Committee

Revaz Kldiashvili - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Professor of Chemistry Department;

Mamuka Maisuradze - Head of Quality Assurance Department; Head of the Department of
Technologist of Organic Substances; Department of Chemical and Biological Technologies
Department; engineer-chemist-technologist; Candidate of Chemical Sciences; Academic Doctor of
Chemistry, Professor;

Khatuna Tsikarishvili - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Associate Professor of the Department of Pharmacy;

Leyla Gvedtsiteli - Technical University of Georgia. Faculty of Chemical Technology and
Metallurgy. Professor of Environmental Engineering and Ecology Department;

Badri Maisuradze - Department of Metallurgy, Materials Science and Metal Processing;
pressure treatment of metals; Knight of the Order of Merit; Doctor of technical sciences, professor;
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Conference program
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Working sections of the conference:

1. Chemistry;

2. Chemical and biological technology;

3. Pharmacy;

4. Environmental protection and ecology;
5. Food science and technology

6. Metallurgy and materials science;

03000, LyJoMNZgEM
Thilisi, Georgia
36539096300l 3mdsmdol yMsxg03o:
20 s36oo 2023 oo

10.00 - 11.00 &90LEGMs3os.

11.00 - 12.30 3mb6x96M96300L 4obLbs. 3egbs®rvyeno dmbligbgdqdo
12.30 - 13.00- Coffe Break

13.00 - 15.30 - 36x396M96300L LydE0gdol Fgdomds

15.30 -17.00 - 3@ g6gdol gobbogngs.

Conference schedule:

April 20, 2023

10.00 - 11.00 registration.

11.00 - 12.30 Opening of the conference. Plenary reports
12.30 - 13.00 - Coffee Break

13.00 - 15.30 - work of conference sections
15.30 - 17.00 - discussion of posters.
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Plenary Session (Georgian Technical University, Administrative Building, III Floor, G.

Nicoladze Hall)

©5300  3MMagbodg - Logommzguml  3g9dbogmdo  bogzgmlodgdol  Mgddmeo,
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Davit Gurgenidze - Rector of Technical University of Georgia, Chairman
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Maya Tsintsadze - Head of the Chemistry Department, Doctor of Chemical Sciences,
Professor;

12.30 - 13.00- Coffe Break

13.00 - 15.30 - 3mb6x96m96300L bydE0gdol Fwgdomds
13.00 - 15.30 - work of conference sections

15.30 -17.00 - 3@ g6mgdol gobbowngs.

15.30 - 17.00 - discussion of posters.
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0bLEG0GHMEHOL oMyJBH™MGO;

0996  xs3mEbodzoo - LEHY-L  Bowmwmuool  dg3bogMgdoms  MmIEGH™&O,
36OHMBILMOO JoODYWO BoMEMA00Ls s 39053 JbMWMY0gd0L Y356 EHSTGbEHOL
wROMLO;

03mM 33909535 - LEHWY-L LEFoMNWOLs s LEYOMSTMOOLM  YOHPOGOHPMOJIOL
R939WGHIGHOL  3m0GH030Ls S BsgMHMSTMMOLM MMMOIMHNMIJOOL 350 EHsTIBEOL
bgddn3s69e0, 3G:MRgLMEOO.

-12 -



Lgdgos 1. Jodos
Section 1. Chemistry

35035¢00l{0bgdero J005MMMErgd9d0:

1. Jodos;

2. 300060065300 659600900l Jodos;

3. 5b5¢0BMEO0 Jodoo;

4. 330930l BoH03ZM-J0odomMo IgmM©YO0;

5. Bod96900LdgEY39™ Logsbms (Jodos) bfogargdol IgoMEMEMAOY;
6. m6Y6M0o Jodos;

7. 30B03meM0o Jodos;

8. d0mdodos;

9. Jodool olBMM0o;

10. 435660 Jodos s 35009353 0371M0 FMEI0MYDdS.

The directions provided are:

1. Chemistry;

2. Chemistry of coordination compounds;

3. Analytical chemistry;

4. Physico-chemical methods of research;

5. Methodology of teaching natural science subjects (chemistry);
6. Organic chemistry;

7. Physical chemistry;

8. Biochemistry;

9. History of chemistry;

10. Quantum chemistry and mathematical modeling.

LAY, 3. 6ogMEsdols LabgEMBOL sMBSBO, 5ToBOLEME0EO JMAINLO, IIT LMoo
Georgian Technical University, Administrative Building, III Floor, G. Nicoladze Hall

053X ©M56Y: 3505 3063399 - Jodome 993b0gMYdsms MIGHMMO, 3OHMBILMOO;
Chairman: Maia Tsintsadze - Doctor of Chemical Sciences, Professor;
05650530x%MIMY: 3930503000 ggmbs - Jodon®  I93b0gcgdems MIGHMOO,

36MHMRGBMOO;

Co-Chairmen: Jujuna Petriashvili - Doctor of Chemical Sciences, Professor;
Uggdgool 3ogzsbo: 6365 gag8odg - Jodool g3s6EHgbEHOL SLMEOMmYdIMMO 3OHMBILMOO;
Section Secretary: Nana Gegeshidze - Associate Professor of Chemistry Department.

1. 9900m©MEH0 d0aMId0 LEHGWIGHOMEsE TAMHIEMBOMY Bgodi0gdol Fglfogwolosmgol - o.

096dgbodz0w0*, LodsMm3gguwml G9dbozm®o »bogzgdlodg®o, 3MMBgLMMOo, 3. LoMsdg, Lods@mzgwmls

3996037960 MBogzgOLoGHIGHO, 3MMxgLMGO, J. x0dodg, LssGmzgwml GgdbozmMo MbogzgMLoGGO,
3o0LGHMbGO.

2. JoBoob 45339000 bBg X3RO0 ddomdolols Foerdmddbowo 3GHMdWYINO0 s FoMO JodFMHOL

3H900 - os Mmeody. Jodool §539zs60 FoLogergdgwro. LLod . ®doolol Ne146 Ugmems.

3. IR Spectroscopic Studies of Chelate Complexes of Fe (III) and Co (II) Ions with Fructose- O.G.
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Lomtadze, L.K. Japaridze, Ts.S. Gabelia, E.Sh. Salukvadze, N.I. Shalvashvili, Petre Melikishvili Institute
Physical and Organic Chemistry of Tbilisi State University.

4. 3500l 3Mb03E035¢0GH GOl Lmager ©odobs s Bymygmol Bmaoghmo §goOml Fywol
30Mmdodon™mo ©s F03MMI0MMMAOMEOHO  250Mm33wg3- 3. Bodmgsbo. sbmg. 3MMEglmMo 53530
09090l Lobgermdol bsbgadfogm mboggmbo@g@o. 3. 39d9wsdzowo. sbmag. 3OHMBILMOO 953530
DoMgool  Lobgemdol  Lobgdfoxzm  vboggmlodgdo, 0. ©sddsdodg. domdgsbog®gdgdols o
00mG9dbmemyool b3gE0sEMdOL FoaoLEMIGMEMOL dgmMg 319OLoL LEHMIBGO. b. gbgwsdy. sLmg.
360R39LMO0. 53530 FaMgmEol Lsbgumdol babgadform mboggmlodgdo.

5. Expanding the horizons for creating new inorganic cyclic and polymeric compounds in the
promising trend of synthetic chemistry - M. Avalianil®, V. Chagelishvilil, E. Shapakidze2, N. Barnovil, K.
Chiqovanil, M. Viblianil, 1 Ivane Javakhishvili Tbilisi State University, Raphael Agladze Institute of
Inorganic Chemistry and Electrochemistry, 2Ivane Javakhishvili Tbilisi State University, Alexander
Tvalchrelidze Caucasian Institute of Mineral Resources.

6. The Sol-Gel Method to Advanced Tl-based HTS Materials- T. E. Lobzhanidzel, T.V. Tchagiashvilil,
D.L. Surmanidzel,2, G.N. Dgebuadze2, I.R. Metskhvarishvili2,3, B.G. Bendeliani2, M.R. Metskhvarishvili4,
M.Sh. Rusial, V.M. Gabunia2,5, 1Ivane Javakhishvili Tbilisi State University, Faculty of Exact and Natural
Sciences, Department of Chemistry, 2Ilia Vekua Sukhumi Institute of Physics and Tevhnology, Laboratory
of Cryogenic Technique and Technologies, 3Georgian Technical University, Faculty of Informatics and
Control Systems, Department of Microprocessor and Measurement Systems, 4“Talga” Institute of Georgian
Technical University, Petre Melikishvili Institute of Physical and Organic Chemistry of the Iv. Javakhishvili
Thilisi State University.

7. HYDROSULFURIZATION REACTIONS OF THE ALLYL DERIVATIVE OF MANNOPYRANOSE-
Lali Tabatadzea, Neli Sidamonidzeb, Maia Isakadzeb, Mari Gabuniaa, Mariam Kobakhidzea, Eter Chachuab,
aDepartment of Chemistry, Sokhumi State University, bDepartment of Chemistry, Iv. Javakhishvili Tbilisi
State University.

8. ADSORPTION-SEPARATION PROPERTIES OF NEW ZEOLITE-LIKE NANOMATERIALS - L.G.
Eprikashvili, T.N., Kordzakhia, G.P., Tsintskaladze, N.V. Pirtskhalava, M.A. Dzagania, M.G. Zautashvili.
Petre Melikishvili Institute of Physical and Organic Chemistry of the Iv.Javakhishvili Tbilisi State
University.

9. Development and Validation of Analytical HPLC Method for Quantitative Determination of
Levofloxacin in Aqueous Solutions in Support of Adsorption Process Study on Natural Zeolites -Imeda
Rubashvili, Marine Zautashvili, Ketevan Ebralidze, Petre Melikishvili Institute of Physical and Organic
Chemistry, Ivane Javakhishvili Tbilisi State University.

10. Development of promising cathode materials for Li-ion accumulators based on modified lithium-
manganese spinels -Kachibaia E.I., R.Agladze Institute of Inorganic Chemistry and Electrochemistry of the
Ivane Javakhishvili Paikidze T.V., R.Agladze Institute of Inorganic Chemistry and Electrochemistry of the
Ivane Javakhishvili Tbilisi State University, Japaridze Sh.S., R.Agladze Institute of Inorganic Chemistry and
Electrochemistry of the Ivane Javakhishvili.

11. SIMPLE AND EFFECTIVE METHOD FOR SEMI-INDUSTRIAL PRODUCTION OF HIGH
PURITY QUERCETIN FROM ONION SKIN -Sh.Oboladze*, M. Tsitsagi, I. Rubashvili, M. Chkhaidze, M.
Khachidze. TSU Petre Melikishvili Institute of Physical and Organic Chemistry.

12. THE PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMS OF PANIC ATTACKS AND THEIR
LABORATORY DIAGNOSIS -Igor Seniuk, PhD, Assistant professor, Department of Biological Chemistry,
National University of Pharmacy, Kharkiv, Vira Kravchenko, PhD, Professor, Department of Biological
Chemistry, National University of Pharmacy.

13. Photocolorimetric determination of duloxetine hydrochloride in a complex-forming solution - L.A.
Gurgenidze. R. Agladze Institute of Inorganic Chemistry and Electrochemistry of Ivane Javakhishvili Tbilisi
State University. Sh.S. Japaridze. R. Agladze Institute of Inorganic Chemistry and Electrochemistry of Ivane
Javakhishvili Tbilisi State University. T.V. Paikidze. R. Agladze Institute of Inorganic Chemistry and
Electrochemistry of Ivane Javakhishvili Tbilisi State University. N.M. Nizharadze. Tbilisi State Medical
University. N.S. Khavtasi. R. Agladze Institute of Inorganic Chemistry and Electrochemistry of Ivane
Javakhishvili Tbilisi State University.

14. 303m@GHMJbobgdol sEbm®dE0s LYRsGWOO wopbobom - b. Jotdsdsdg, 6. fgomdg, .
GoGH053300, 6. MOOEOs, MLYY/3gBHMg 09wododzowo Lob. BoHBO3MMO ©s MOAEMwo Jodool
obbGo@nm@o.
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15. Manganese oxide catalysts for environmental processes - V. Bakhtadze , V. Mosidze, N.
Kharabadze, R.Janjgava, M. Fajishvili, N. Mdivani. Iv. Javakhishvili Tbilisi State University, R.I. Agladze
Institute of Inorganic Chemistry and Electrochemistry.

16. om3s0boll 99933900 DBmoghmo  3mI3gdbol bLGHGWIGHWOS - 3. 30o3odzowol,2, 3.
500Mbsbsd3002. 1 Logodmggermlb d93b0gmadsms gBmgbro 935009805, 200d0obol Laligardfogm
"60390LoGYH0, 39GHHY Fge0dodzowol bsb. BoB03MOO s MEYBMEo Jodool oblGoGwMEO.

17. 8g535L @o3wgbs d396gd3c030 3gowsbo@ol Jodome Tgagbowmdstby, LEMJGHMEMLS ©s
BMOO0BMdSDY - 3. 3030830w01,2, b. @MWsdgH0dg2, b. 39309353, b. BoMd3zgwo2, 8. bogosdg2, b
50060092, 3. bw3odz0w02. 1 Lodo®mggamlb dgsbog®gdosms gMmgbmmo 535009300, 2 0doErolobL
Lobgardfoxnm  ¢boggdlodg@o, 39369 89wododzowol Lsb. goBo3WMmO ©s MmOMRsbmwo  Jodool
0bLbGHOGMG0. bogsBrmzgwmb G9dbogmeo Mmbogg®lodgdo.

18. 24-§9360560 9530MmE03wMH0 sDMIgmobm®mo 3md3wgdubsghmado - BmEd ggwr0sdzowo
Jodool ©335MFH599bG0, Lodo®m3zgwml 39dbozm®mo »bogzgMlo@gdo, 9o Fsmoms0d30wo Jodool
939503599630, Lado®mzgarml gdbo321M0 1boggdlodg@o.

19. 30bL-1H -0bmen-5-0-bvmwwgool sbogo bobmgbo - bsbs 9ga®gerodzowo - 93930
§90gool  Lobgadfoxzm  MboggdloGg@o sbmEo®gdmwo 30HmxBgbmGo, JMmsobo. LojosGmggem.
0mbgd B033000), 03569 Ko35b0d300lL  Lobgewmdol mdowobol  Lsbgwdfoxgm  MboggdLoGEgEo.
36OMmxgbm®o.  Jmnms  Lsdbmbos - 03569 x935b0dz0mol  Lobgmmdol  mdowolol  Lsbgwdfjogm
MB039MLoGIG0.

20. The Role of Nanocomposite Materials in Zoological Medicine - R. I. Gigauri, L. A. Khvichia. TSU
R. Agladze Institute of Inorganic Chemistry and Electrochemistry.

21. Intensification of electrolysis extraction of copper from diluted sulfate solutions - Tsisana Gagnidze
- Zhiuli Qebadze, Rusudan Chagelishvili — . I.Javakhishvili Tbilisi State Universitety, r.Agladze Institute of
inorganic Chemistry and hemistry and Electrochemistry.

22. Lodmgsaagdm LobBmsMIdOL BHMEO JMWEHWMOWWwo 930330MIMOOL 330V S 0GBl
Ls3gombdo - @gows mEoMody, bmgom 3933999 - 30Mbgwro 3939wodol Lobgarmdols Lsds®mgganmls
bawbsfgmoms ghmgzbmeo 396G®ob 3mbligMzsools s MHYLEHZMIE300L Lsdg300gMHM WIdMMSEHMMOS.

23. ©099d®H®03Mw Bgmgddo 3mEodwm®omgdwwo d0ggbowgdol 999339 ™mdol sygbs -
Dm0 059300 - Jodool Y35 EHIIBEGO0, LodsMmmzgwmlb Ggdbozmmo mbogzgMlodgdo.

24. 550 5-5600¢0bmegdol Lobmgbo - 656s IguMgerodzowo - 53530 FgMgmeol Lobgadfogm
"60390L0GIH0, LME0MYPIMOo 3OHMBILMO0.  0mbgd B03z50d)- 03567 X35H0d300ol Lobgermdol
000olol Lsbgwdfomm «boggmlo@gdo, 3OHMEBILMMO. 3@ boGo@o - mbyy g.dgwododzowol
Lob.30B03MM0 s MMABMWo Jodool 0bLEGOGWGO0, MBM.9930. 933193560. M6 3306003509 - 03569
X535b083000b Labgermdol MmdoErolols babgadfoxnm wboggmlLo@gdo, 393bogh 333cg3560.

25. LoEoEodol OMJLoEOL  TorserEOoldgMbvo Bbgbowol byodgb@saool Tgufogers -

©989¢®9 bs®Los - Jodool FsgoLEHMO, EMIEGHMMGMMOL LEGHIbGo - Logodmgqgemlb @gdbogzmemo
»60390LboGYH0, Towbsb  MsHAsdg -  Jodool  ©I3sMGHIIPBGH0,  Logsdmzgwml  BHgdbozmeo
m60390LboEgG0.

26. 9093900 ©s o8mf393900 Jodoolb 95339000 bBg OLEBEOWOO Lfsgargdolsl - gog®
LoOM5AZ30¢0 JoT0IMHO S BOMEMYOYHO FJdbmeMmyool Y3sMEHTg6E0, LodsMmzgemlb &gdbozm®o
60390L0EJGH0. 0856 b MBI d3b0gMgdgdoLs s BdombolBgdgdol obgobgHoool
393NWGHIH0,  LogoOmzgwml  $gdbogmdo  Mbogzadlodg@o. gy Fomomsndzowo  Jodoolb

9350353960, LogdoOmz9wml 39db03MHo MbogzgMlodgdo.
27. 56583050 2obsmgdol ©sbgMagzs Jodool  bfagwgdsdo - o. ymEaddodzowo - Lo

3memob  #4  Loxsdem  Lzmes. Lbod Lodommz9wml  Ggdbozmmo  Mbogzgmlbodgdo, GsGmdsgool
9350539630, d0Mm3Mma3gdlgdol 8gddbol s 3330l 39bGH®o. 9. x0bFoMmsdg Llo3d 03569
bm03mob babgermdol bsdm®ol Jobogo3dswo@g@ol bemxgw biolol Laxs®m L3mes. Lod bsdmmol
906033035¢00@)BH0L LMRgEr BHIMEOL Loxs®m L3mo. LodsMmzgEml $gdbozmmo Mboggdlo®gdo,
BMT5300L 3503539630, doMIMB3gdugdols d9ddbol s 33¢g30L 39bGHGo.

28. (M6 35bFog3wmom bsMBgbgdol BoMmzs L3MEsTo - MM GHMMsdzowo - mdoolbo 0153
03mo@M3-0356m30L J. 10 Lg®m356Eglbolb Labgemdolb 40dbsbos s0s-xgLL.

29. &@9 8939900L 300MOMI39HIGHIO0L JNMMOO0BIE0ME0 3ME0gO®GOOL EIHILOsMYDds - b.
9bgsdy - Jodool 393609090505 MIGHMMO0, 3MMRILMEO. LodsOMNZIEM, JMMs0LO, 53530 F9MHgowOL
Lobgamdfiogm mbogg@lodg@o. 9. bogmgsbo - Jodool dg360gmgdsms MdGHMEMmO, 3OHMBILMMO. 53530
DoegmEob bsbgamdfogm vboggdlbodg®o. b. 39bodg - Jodool dgEboghgdsms EmdGHMGO, 3GMmxglmco.
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03930 §9Mgoeol babgedfogm »boggmlodgdo.

30. Bsol 8993339000 BOMEMAOMMS® oGO0 50300gM9dgdol  godmygbgdol  9n39dGHWIOH™Mds
©9MTSGHMWMA0MMHTo  ©s  3mbIYGHMWMPoNMo  3MoBHogd - b, gwedotodg - 9330 FgHgomwol
Lobgedfogm mboggdlodg@o.

31. 3c0005¢)0L 3yMoEMdoL domfgzs - dmMmgbs s0500dg. 9. BmbEGs: J. mdowobo Llod 221-9
Loy oM 390 L3ms. J. 000w0obo 5005396980l bgogsbo 89-12-9 3omdg@E®o. dobffogergdgero.

32. 3m33¢gdlMo ©O35¢gds s 0BEJRMOMYDS J0d0sTo - Fo0s Mbsdg. gun. BmbGs: J. Mdowrolo
BLO3 159-g Loy s Lzmers. dob: J. Mdowlo 1gdds 30/6 5 33. Tolfsgzwgdgaro.

33. bmbol  39bogo3sco@gBol Lmygw brbBgl Bmaogmo §godrml fywol 3owMmdodown®o
490m33eg3s - 9. Bodmgobo. sbma. 3MmEBLmMo. 93530 §9Mgmeol  Lsbgwmdol  Lsbgardfogm
Mboga®LoGgHo. 0. OMLos. Sbmg. 3OME. 035069  K935b0d30¢0l  Lobgermdol  Labgardfogm
MB035MBOGYGH0, 5. Bmygmsdy. Jodool b3gEosmmdol ds3owsgz®mol IV 39mLob LEMIbGHO. 93530
0969000l Labgarmdol Labgmdfonm Mmbogg®lodgdo. b. m. gbgwsdy. sbmg. 36HMG. 93530 HgMgomeol
Lobgermdol babgedfogm Mbogg®lodgdo.

34. ADSORPTION OF Fe (III) IONS ON AMINE MODIFIED ADSORBENT - Esmira
EYYUBOVA1*Khalil NAGIYEV1, Famil CHIRAGOV1. 1Department of Analytical Chemistry, Faculty of
chemistry, Baku State University - Z.Khalilov.

35.  2o0blbgegdol  go3wgbs  LsgrBool  (2-3560dmdLo-3,4-0dgmmdlodgbbswrgdools
0bmbozm@0bmowdo®sbmbo) 3mI3egdufeo@dmddbol MbseBy - Bobgs  FbGHWM02, 535G
30065391,  @gxD  aMdsbo2,  ©odoBHMo  wmbmdgowol.  1bodoMmzgwml  G9dbolzm®o
Mb039MLoEgGH0, 2mbMdol bobgwdfonm MbogzgMLOEYBH03M.53wsdol  sHsMMABMwo  Jodoob @s
999 GHOMIodool 0bbBHoGH™MEo.

36. STUDY OF V(V) COMPLEX FORMATION WITH 4-(2°,3",4’-TRHYDROXYPHENYL)-3-
SULFOS-5-NITROPHENYLASE BENZENE IN THE PRESENCE OF THE THIRD COMPONENT -
M.Tsintsadzel, V.I.Mardanova2, Kh.D.Nagiev2, F.M.Chiragov2, 1Georgian Technical University, 2Baku
State University.

37. 3Mdse@ol II) Qo Bozgwol (In 3939-boGM™MdbBsg3ool 3960~
650G Md96DM030MHsHBMbMB (L) 3000mH0bsgommo Bsgdmgdol Lobmgbo s BobozM®-JodowmGo
030909000 33935 - MM 20MmMYsdgl, 0boMs Fo6m0s2, 935 MMBYOH0sl, MsMos GHbosdgool,
1b5doMm 39w mb $H9dbozm®mo boggdbo@gdo, 2bmbwdol bobgudfonm Mbogzg®lo@gdo.

38. 250bLbgengdol ao3wabs 35M9-bo@MmMRIbow30®MmIBObOL 3MI3egdLa®dmddbol Mbsmby -
bs0bs 68056593000, 05356 A0MMYsd], bmbs dmd3sdg, 0TOGHMO WMbMAzoWo. LadsH Mz mL
936030960 boggOLOGIHO

39. Synthesis and investigation of coordination compounds of iron (II) with 4.4a-dipyridine — Dali
Tabatadzel, Levan Ratianil,3, Nana Gegeshidzel,2, Lali Sxirtladze 1 Georgian Technical University, 2 R.
Agladze Institute of Inorganic Chemistry and Electrochemistry, 3Korea University, Seoul, South Korea.

40. Synthesis and investigation of coordination isomers of cobalt (II) and nickel (II) with
isonicotiniamide and thiocyanate ion - Tamar Nutsubidzel, Nana Gegeshidzel,2, Mazura Kereselidze2, Nino
Tabuashvili, 1 Georgian Technical University, 2 R. Agladze Institute of Inorganic Chemistry and
Electrochemistry.

41. 35300055358 30MsH0EMB bmyogdmo 3d-dg@swol 3md3wgdubsgmgdol Lobmg®bo s
330935 - 9. Xmbodgl, b. 3oslmbosl,2, 8. 39M9Lgerodg2, w. amermdgl, 1bsgsGmggwmb Ggdbozwmcdo
MB039MLOEIG0, 26).53Wsd0l HMMEMRBMEo Jodool s gargd@®mmdodool obbEGHoGWEGEO.

42. 30d5e@ob s 603gmol M0Mm30565GMO 3nd3gJlbsgmmgdo 3565-0d)00s80bmdgEbow-
©930000L  393¢9-3MMIdIBEDMOW30MmBMbmD - L. 3mgwsdgool, b, 3owobmbosl,2, .
Lbo®@GHsdg2, 1Lodomzgarmlb Ggdbozmemo 1bogzgmbo@g®o, 26.53wodol sGemGmysbmwmo Jodool o
99dBHOMmJodool 0bbEGoGHwMEGo

43. CONCENTRATION OF THORIUM (IV) WITH SORBENT BASED ON MALEIC ANHYDRIDE
COPOLYMER WITH METHACRYLIC ACID - F.N. Bakhmanova, S.R. Gadzhiyeva, N.T. Shamilov, F.M.
Chiragov, Baku State University.

44. Ubgoslbgs odblbgerdo  3565-00dgm0esdobmdgbHscrgdool  gm®mdow3oMsBmbol
dmg3meol 3m33¢egdufe®dmddbols «bs®ol 33eg3s 3396@M-Jodowm®mo Ggommom - 3. F963393°d91,
d. 30b3sdg1,2, 8. 3580bgodzowol, m. gowsdgowol, 1bsgjsMmmzgumlb qdbozm®o Mboggdlbodgdo,
26.53000d0b 5M5mOY60 Jodool s gegd@mmgodool 0bLEoGWGo.

45. STUDY OF THE COMPLEX FORMATION OF IRON(III) WITH C2-(((1-(3-
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BROMOPHENYL)ETHYLIDENE)HYDROZONO)METHYL)PHENOL IN THE  PRESENCE 8-
OXYQUINOLINE - Mamedova Ch.A.1, Mamedova R.E.2, Hajiyeva S.R.1, Chiragov F.M.1, 1 Baku State
University, Faculty of Chemistry, 2 Kazakh branch of Baku State University.

46. 303935 OHO 3939HMdI0OM3YWo  30mOEobsgoMwo  bsghmgdo  Joembdzogals
©0300M5HBoEMb (Lobmmgbo s 33wa39) - b. bgwosl, 3. 3ob3sdgl,2, b. gwosdzowrol, b.
003e00560. Lado®mnzgammb $gdbogndo v6o3gMLoEgG0. 26M.54w0dol sMomGysbomo Jodool ©o
99dBHOMIodool 0bbGHoGH™MEo.

47. Synthesis of mixed ligand (2-amino-6-methylpyridine, azelaic acid dihydrazide) coordination
compounds and study of physico-chemical properties - Zurab Gogberashvilil, Maia Tsintsadzel, 2, Nino
Kilasonial, 2, Nana Gegeshidzel, 2. 1 Technical University of Georgia, 2R.Agladze Institute of Inorganic
Chemistry and Electrochemistry.

48. 9ol gsb69ddol Ldowmgbdo (II)-0b gobloBE3MOl Jgmmogs - . JmbBosdz0wo, 0. MacMgbgwod),
6. 0365d9. LogdoONz9wmL E9dbozm®o MbogzgdLoGg®o.

49. 0569063  (II)  LYERSEGOL  3MmMMEObsgoMo  BogMmol  Lobmgbo  s3gEH™bol
0DMb03ME0bM030MsBMbOL Tmeng399eolmsb - 3. 95dobgod30w0, ™. JEOWSAZ0WO, J. OMBMMO,
0. Hbosd30wo, LodsOmM39wWwmL $Hgdbozdo »bogzgMlo@gdo.

50. d3g3®o dzger PoMowmdoo fgsmhmgddo - b. fods@odzowo, 3. 3063edg, 6. dmendgzsdg, b.
0933300, LodosON3zgEml 3gdbozM®o wbogzgdlLo@gdo.

51. 30®s00bgdol  9sbLobEgms LombmMo  JOHMAsGHMmaMogool dgomom - b, 5358m39wo.
Logodmggemb 3gdbozmo «bogzg®lodg®o.

52. 306HMP5mEol sBMPs®IMgdmwogdmsb boggu((II)-ob 3:m33gdufsmdmddbols dgbfsgers - b.
Jobmbgarodg, b. 0365dg, 6. dmendgsdy.

53. Electrodialysis in pectin production technology - N. Davitadzel, I. Bejanidze2, M. Tsintsadze3. 1
PhD student of Georgian Technical University, LTD Batumi Water. 2Department of Chemistry, Batumi
Shota Rustaveli State University, 3 Department of Chemical and Biological Technology, Georgian Technical
University.

54. MERCURY(II) CATIONIC-ANIONIC COMPLEXES OF QUATERNARY ARSONIUM - Maia
Russial*, Manuchar Chikovani2, Khatuna Barbakadze3, Badri Arziani3, Zurab Pachulia4, , Faculty of Exact
and Natural Sciences, Department of Chemistry; 2A. Tsereteli State University, Faculty of Exact and Natural
Sciences, Department of Chemistry; Tbilisi State Medical University, Faculty of Pharmacy, Department of
Medical Chemistry; 4Sukhumi State University, Faculty of Natural Sciences, Mathematics, Technology and
Pharmacy; 61.

55. Jodow®o fbsbfmdmdol Lbfagwgds 30HGHWO@wGOO dgommEom - 3. 39GM05330¢0%, .
bmbMEsd30w0, 6. 30E05830w0. LodoMmzgwml 3Hgdbogzm®o »bogzgMLoGgdo; Jwgddmmbrywo
LHogegdol ¢gdbmmmyngdols 39660 Jodosdo.

56. bo@mm x5 99833900 sHMLswgdMHgdol LobmgBo. Fomo b3gd@H o M30Lgdgd0L Tglfogws
- 0505% Jotdmlodzowo  Jodool ©g3s0@Hsdgb@o, LodoMmmzgwml 3gdbozmmo Mboggdlo@gdo, bmxnm
05bogodg - Jodool 3o ES396¢)0, LadsHmzgwwmlb Gqdbozmdo MbogzgmLodgdo.

57. Synthesis and photochromic properties of new bispiropyrans of the benzopyrroloindolin series -
M.V.Trapaidze, N.N. Nikoleishvili, Tbilisi Ivane Javakhishvili State University, Tbilisi, Georgia

58. Bmyogmmo dobghmowrmmo FoMdmImdol Lad3m®bswfsdwrm Bsdwyewqdol dgbobgd JsGomvyeo
Logdodm  Foabgdols @s  39Mdsobgdol Tobggzgom - 06M0bs mambsos 3mGbgwo  3939wodols
LobgE@dOlL  Lodo®mzgwmlb bgwbsfghoms gomzbme 39bGHGMo,  Lobfogurm s Ls3z390x0Is30M
3693GHgool LsdLobwyOHOL MBROMULO,

59.  3sboggdol  Jodobdol 3608369 mds  3MBLgMZoEosls  @s  MYLEBIZMOE0sd0 - 00056
0350003300 3.39390dol bobgmdol bodsMmzgumlb bgwbsfg®ms ghmgbmwmo 3960, Mmdowobo,
Lodommgzgerm,

60. bgwbsfig®o 89933000MMdOL  30bLYMZo305-MGuBHOZMOE00L  9BHO3gdo s Jodool  Mmero
5039)65-2565bgdol 3HMmEgldo - s13s0 335Hs3s - 3MMBIWwo 3939c0dol bobgEMdOL LodsGmzgwml
bawbsfgmoms ghmzbmmo 3ab@®ol 3mblgMgzgsgools s MlBIzME00L LsdgEboghm WSdMEMSEGHMM0S,
935D 3053300 - LodsMMNZ9ML B9dbozcmo MboggMbo@g@o, 3mMbgwo 3939wodol Labgwmdol
L5godmz9wmb bgabsfgoms gHmzbmeo 396@®ol 3mblg®mzsgools s MgLGszMsgool bsdgEbogdm
@HdMMIGMO05, MO0OLO, LoJsMmzgEm.

-17 -



199309 2. Jo8oMmO s dBoMEMYOMMO F9gdbmermaos
Section 2. Chemical and biological technology

390035¢00U{j0bgdeo J0dsMr0MEgdgdO:
1. 656m3sbegd0 s bbMmEHgbmEma09gd0;

The directions provided are:
1. Nanomaterials and nanotechnologies;

053X ©M356Y: 330535 bsBo - 39dbozol 93b0gMgdsms mIBH™®o, 3OHMBILMOO;

Chairman: Kutsiava Nazi - Doctor of Technical Sciences, Professor;

05650530 0M3s6MYy:  F9godz0wo 09odEMsBo - Jodool IY3bogmgdsms  mIEGH™MGo,
36MHMRGLMO0;

Co-chairman: Cheishvili Teimuraz - Doctor of Chemical Sciences, Professor;

bgd300L 303960: XMmbsdg oMo - Jodoolb dg3bogegdsms 3560sGE0, SbMmEoMgdmEo
360 3gL0OO;

Secretary of the section: Jokhadze Giuli - candidate of chemical sciences, associate professor;

61. Mathematical model of diffraction of ultrasound on a rectangular aperture array - Aleksandre
Tarkhnishvili Chemical and biological technology department, Georgian Technical University, Liana
Kartvelishvili Electrical and computer engineering faculty, Technion, Haifa 3200003, Israel. Teimuraz
Cheishvili Chemical and biological technology department, Georgian Technical University.

62. ®obmgsbo Jsbgdol sx3wgdol 3MmEgli®y MmGRBmmo dmbgdol Ggdbmagbmo sbsds@gdols
2393agbs - 565 aMEsL3sdzowo JodoyMo s BoMEMYoMMO  GJgbmermyogdol  ©Y3sMEHsIIBEO,
Lsgds®omggaml  Ggdbozm®o  mbogg®lodgdo. 8s0s  8330@sdgdodony®o  ©5  BOMEMYOYMO
39350¢ma0980L 735G EHs996G0, Lsdo®mzgwmb @gdbozn®o MboggmdloGGo, 0gedMGsd Fgodzomo
Jodon®o s BdomEMmyoMMo  GHgdbmemyogdol  ©g3sHEH0YBGH0,  Lsds@mzgeml  Ggdbozm@o
mboggMlodg®o.

63. domBH3dosls (Glycyrrhiza glabra L) dggbs@gwyeo bgeomgmyenosb bs@m@sen®o ggbmew@o
659HgdoL gs9mymxzol 3GHmEglol m3G0dobsEos - BN gwosdzowo  Jodool ©Y3sGBHAghGo,
bsgo®mzgamml  Bgdbogm@o  boggdlodg@do, 99560  39FoMsgzs -  Lsgs@omggmmml  Fgdbogm®o
m60396LoGHIGHOL dom@gdbmemaool 39bG®o.

64. Bgmmzsbo mgligrgdol (393@ol, amaMol, obowol ©s bgbgol) dmdbsEgds, bgmol
250mbogmeBo. 858vy3s BoobyyMmsdg - LsgsGmggarml  Ggdbozm®o wboggdliodgdo, Jodon®o s
300@MaoMMH0  39IbmEmaool ©Y35OEHIAPEHOL IHMBILMGO - 0ys 35GoM0dg - Jodowdo s
30MEMa0MH0 Bgdbmemaool $35¢0930936G0 mIGBH™MO.

65. LsgsGamggaml d3mBgdmogzo MgbmELOL J3eobmgmowmmomnyy®o Emaol, ©05¢3MdoEol
©5 3060l LmMmdgbBgdsm @sdmygbgdol sb3gd@gdo - Zmoodgh amMEgmsdg - Lsgdseroggamml
399603960 MbogzgmloGgGo, Jodool  ©I3seBHAY6E0, 935 MPsBgB30mo - LsgsGmzgwmb Ggdbozmmo
mb0ggMLoGgBHo, Jodoob  ©g3s®GHIIBGH0, 6obrm TmboazgMmamo - LsdoMmggwml Ggdbozm@o
mb60396LoGHIGH0, Jodool  ©g35METI6EO.

66. 1553353y 506Mgdd0 Fomdmagbowwo CO2, SOx, NOx-00 IMEOBOFOMIOMWO (FJNEONYHO
AMBoL 399960l ©sb6sToEo 333myggbgdol 3serooBsEooL LdzomMbOLsAo - 0MSIWo JoMmEYsdy -
bEAH-U Lsdgsboghm  (3gbGH®OL ,,656mEMMdO” Tgbogh sbsdIMMIgEo, Tmms  GlcsgzgEols
96mgbomo  Lsdgboghm  Bmbool dogh  ©sgobsblgdmmo  Lsg®mb@Gm  3Mmgdéol  AR-22-3231
byddmgsbgo, godn®msd  Fgodzomo -  JodomGo  ©@s  domEmaoy®o  Bgdbmermaogdol
©9350Gs096¢0, ULsgsdmzgmmlb  Ggdbozmmo Mbogg@lodgdo, bobm Ombsazgmogmo - bEH-b
Lsdgbogm 396GH®oL ,,656m©MMsde” dg3bog® 0sbsdIOMIgEo, Tmms GMLmsggeol gdhmgbrmero
Usdgbogdm  gmbol 9oyt  ©sxobsbLlgdWmo  LogMsbGHm 3Mmgd@ol AR-22-3231 @odm®sbEo,

Lsgds®mggaml Bgdbozm®o Mboggdlodgdo.
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67. BoBMMO 95Msgdbgdo MmIMmmIgdszgwo L3owgbdol Mmoo dsbol s  suMgm3Y
Joem3m3060@0l 3953w dsgzgdol  BaMBgbgdol LgaMgasgorymo dgmmeom sdmfizol 3GmEgldo -
OMbsh Bsagmodzowo, 3sgs Boggwodzowo, (olsbs gsabodg 03. xsgsbBodzomol Lsbgmdols
0d0gobol  Lybgdfognm  MboggMlodgdHol Msxoger  sarsdol  sGMIMGsbymo  Jodool s
9e9d@Omgdodool 0bbGHoGHGO.

68. Heat-Resistant Composition - N. Ormotsadze, M. Meskhishvili. Akaki Tsereteli State University.

69. Supramolecular nano-constructs as vehicles for effective drug delivery - R. Katsarava, Tem.
Kantaria, D. Makharadze, Georgian Technical University, Building 2, Kostava str., 66, Tbilisi, Georgia
Agricultural University of Georgia, Kakha Bendukidze University Campus.

70.  39BHM5000mEsMHoTHLI6AZsgoL  d10-IgFsms  TsGomgdol  JmmGEobsgommwo  bsghamgdo
©09000Wsd0bmsb - 0BMEIEs EOEIMOdY - LogsGmzgmm, JMmsobo, 93330 FgMgomeol Lsbgmdfomm
1boggMloG B0, bglBb dYasdy - Lodes@mgzggwm, Jmmsobo, 53530 Fghgomerol  Lsbgmdfonm
mbogzgMlodg®o.

71. 95369 sS0Mgdol  9gdz0Mmgdol abgdo  39996G0L 3ob3gmol Gomgdol ML gsdmymaom
1533390y 50M9dT0 - 2030 MErSdg JodoWMo S BOMEMEOMMO BHYJbmEMaOgdoL I35MESTIBEHO,
Lsgds®mzggeml $gdbozm®mo 1boggdlodg®o, 3eoodg® amMEgmwsdy JodonmMmo ©d domEmyovMHo
39350¢ma0980l Y350 E5TgbE0, bagsOM3zgeml Ggdbozmmo Mboggmliodgdo, bobm dmbspgzgogmo
Jofdonto ©s dommmaoro  Ggdbmemyogdol  ©g3s0@sdgbGo, Lsgshmzggwml - GgdbozmMo
mboggMlodg®o.

72. 3499e0mzs6sL mobgdol sbalosmgds mz0b60L J393M19d0L EILSTDIEIOEISE - 3030 ErMEnsdy
Jofonto @ dommyommo  GHJdbmemogdol  g3sm G960, ULsgsGmagwml &adboznmo
mboggMloGgBHo, 056565 3939e0dg  JodomMo s BoMEMRONHmo F9gdbrmermogdol ©I3sMEIgbEGH0,
Lsgds®mzggeml 3gdbozm®o Mboggdlodgdo, 0wos Mo GYygdemgsbst 3gMmsdolzwwo Lsfomdm
»J30300".

73. obBHMMoEo dgaergdol s bssddgbgdem IsboErgdol EO3E30L, MLBGMBM S 93MEMROWOHS®
bogos G9dbmenmaogdol 890vdsggds  dmEoxgogo®gdrymo  330gdol  gsdmygbgdom - sds®s
3Md9x 08300, 65005 3593530dY, 93330 FgMgomEobl Lsbgmwdfoxm MboggmOlodgdo.

74. bygMmBsEbMZMH VM 35HTo MEPMMIBEHOL FSFHJOOL 59530 gdeMdOL glisbgd - J. 5. Jsbsdzoo.
Lsgds®omggaml  $gdbozn®mo  vboggdbodgdo, spdstmo  dg3bogMgdgdol s  dombiolEgdgdols
06706900630L B53MEHIGHOL LsbrGlsmm  Ggdbmermaogdol ©g3s0Esdgb@o, 8. IguGzomodzowo.
Lsgds®mggeml  Ggdbozn®o  MBoggmloGgdo, bsddgbgdam  gs3MmwEIBHOL  MdM0MBMIsMsgdol
©935035096¢0, . M0a0830wo0. ULsdgsbog®m-LsfsGdnm 3md3sbos ,bmgdo®, B.3. 0sdg0qo.
Lsgdo®mn3zgeml bsobgobMm 535¢0930s.

75. obgmsfomgmo ULboggdom ©@s33s39d0l G9@Ias® Bmyogho 35G3mLsb M@ ®gddo
domgodom@o 3md3emgdbol (33eoggdols 33ema3s - 9. sdycgemodg - 53530 FgMgoeol Lsbgmdfonm
16039MLoGHYH0, 3MgmlisE30m0 ©s JodorMo @gdbmmmaogdol gdst@sdgbdo, m. Lgogsdzowo -
53530 HaMgomerols Lsbgendfjogm Mbogg®liodgdo, 39356035 8sbJdsbscddgbgdamdol g3s®@sdgbdo.

76. ©306m @BobsyEols  JodomMo  Fgagbowrmds s  ©sd3gwgdol  dm@GHabgoso -
0.bmdsbymodg;  Lsdo®mggemli  Ggdboznto  Mboggdlodgdo. J- Xs8IM0dg; 0. Magd5d30aols
Lsbgemdol mgesgol bsbgedfonm wboggMlodg®do, 9. m®m3mEsdg o. amagdsdzowol Lsbgamdols
®ge530L Lsbgeadfogm Mboggdlodgdo.

77. bygoms 09s6p6mdol mgbool domgdol Ggdbmemmyom®o 3hmiglbol sdmdsggds - o.
Bobmbs830mo, m. Brmygs, B. 35§sdy, b. dmWos8300, ©. ds65330¢0. 0. K 335b0dz00OL LsbgEMIOL
®d0golol Lsbgdfoxm Mboggmlodgdol 6. samsdol sMsMMYBmmo Jodools s gegdEHmdodools
o0bLEoGYGo.

78. 3030m- ©5 WMEEAHMIBOWGHM300m figeols ©s bogol §i3gbgdol 9sdMBsggds - @.
30d0godzowo - bsds®mzgmml  Ggdbozn®o boggdlodgdol, 998dMmsbrmwo  Egdbmermyogdols
1506066M 0bLAEOEMEO; b.8Mmaglod30e0 - Lsds®mzgwml Ggdbozn®o Mbogg®dliodgdol, 9gddmsbrmeo
3935mmaogd0lL  bsobgobdm  obBlGHoGGHo. 3. 3gggMsdgomo - bsgsGomggmml - Ggdbogm@o
mb0g39MLoG GO, 9900MbMwo 3gdbrmemaogdol LsobgobmHm oblEodMmE0; Mmdowolo, . ymusmsdy
bsgs®mzganml ¢gdbogm@o Mmboggmlodgdol, 3gdmsbrymo &gdbmemyogdol bsobgobmm obbGodv®o;
. PBmodg - bsgsGmzgmml  GHgdbogmmo  boggMlodgdol, 08993Gbmmo  Ggdbmemmaogdols
15067066HM 0BLEGHOGHNMEH0; MBOELO, LsdsBmggwm. 9. FsdMEsdzowo - LodoMmggwml Egdbozn®o
mb039MLoG GO, 9980M36vwo GHYJbmemyogdol bsobgobdm oblGodwdoe.

79. Processing of water and fruit juices by micro- and ultrafiltration - G.Bibileishvili - Engineering
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Institute of Membrane Technology, Georgian Technical University, N.Gogesashvili - Engineering Institute
of Membrane Technology, Georgian Technical University, M. Kezherashvili - Engineering Institute of
Membrane Technology, Georgian Technical University, L. Kuparadze - Engineering Institute of Membrane
Technology, Georgian Technical University, L. Ebanoidze - Engineering Institute of Membrane Technology,
Georgian Technical University, M. Mamulashvili - Engineering Institute of Membrane Technology,
Georgian Technical University.

80. gm®dbols fodfol dozmmIsnLEo™mgds s dolo BGHoMJBosE30Hmo JBRIJGHTMOMBOL 3g3Eg3s
5MEH0BIoL doMmBmMEYErgddo - bomvbs d97560830¢01,2, EIMYIXD bsMsdg2, 00bs Mm30sdg2, 0mgdm®
3moBodgl, 0gdn® Jobmstos3, BsMaoD B5Fygdos2, Mo3sH Jo3gatogsld. 1Lsdsdmgzgwml Ggdbozmmo
mboggmlo®g®o, 203569 d9Mo@s830aol gdudgmodgbdmemo domdgwoEobols 396@®Mo, 3 Lsgs@omgzgemmls
Lslmgeem bsdgm@bye MboggOLoGgEGo.

81. Microencapsulation of grape seed oil and research of its antioxidant efficiency in animal models of
autism - Khatuna Bezhanishvilil,2, Darejan Kharadze2, Tina Omiadze2, Temur Buachidzel, Temur
Kantaria3, Nargiz Nachkbia?, Ramaz Katsarava3 1Technical University of Georgia, 2Ivane Beritashvili
Center of Experimental Biomedicine, 3Agricultural University of Georgia.

82. DESIGN, SYNTHESIS, AND BIOLOGICAL EVALUATION OF AMANTADINE CONTAINING
NEW DERIVATIVES - aTinatini Bukia, b Mea Chikovani, a Tamar Tabatadze, aAna Goletiani, a Ioseb
Chikvaidze. a Faculty of Exact and Natural Sciences, Research Institute of Organic Chemistry, Tbilisi State
University, b 2San Diego State University.

83. SYNTHESIS AND PROPERTIES OF NEW PHOTOCHROMIC COMPOUND - aTinatin Bukia,
bKakha Davitashvili, bLasha Nakashidze a, cMariam Shvelidze, cGia Palavandishvili, aGia Petriashvili.
aV.Chavchanidze Institute of Cybernetics, bSan Diego State University - Georgia, 5, dFaculty of Exact and
Natural Sciences, Thilisi State University, cGeorgian Technical University.

84. SYNTHESIS AND PROPERTIES OF SOME NEW AZO DERIVATIVES - aTinatin Bukia, bLuka
Buskandze, bNodar Beridze, aGia Petriashvili. aV.Chavchanidze Institute of Cybernetics, Georgian
Technical University, 5 S, bSan Diego State University.

85. DESIGN AND SYNTHESIS OF ADAMANTANE MOIETY CONTAINING NEW A-
ACYLOXYCARBOXAMIDES VIA PASSERINI REACTION - a Tinatin Bukia, , aSandro Bakhsoliani,
aMariam Agniashvili, a Tamar Tabatadze a Ana Goletiani, a Ioseb Chikvaidze, a Faculty of Exact and
Natural Sciences, Research Institute of Organic Chemistry.

86. EFFECT OF PROTEOLYTIC ENZYMES ON EHRLICH CARCINOMA GROWTH - Tamriko
khobelial, Georgian Technical University, Faculty of Chemical Technology and Metallurgy, Edisher
kvesitadze2, Georgian Technical University, Faculty of Agricultural Sciences and Biosystems Engineering,
Kristine Museliani3 - Agricultural University of Georgia, Faculty of Agricultural Science.

87. 63060l J39756375630L b65HBoMHBdsEOM smEYIboL 3PMmEglol 30693030l Msz30LgdYMYOIIOL
33935 dsmsemo §ibggol 30Mmmdgddo - dggs §ighmdg, DM s35¢emodzowo, bobm 3963058300,
dobgo Bdo@dYg,  6ogmemD Emesdy, - LodoMmgzgwml &gdbozmmo MboggmdLoGIEO, »owdaligdols
©5 3m33BoEoMo Jobsgrgdob balfagum-bsdgzboghm ggbdmo.

88. Josomeols 3sbysbmddgdisggero GHgdbmagbmmo bsmBgbgdol Jodommo gs59oEMgds Mgomdl
Lobgdols Fe3+/Fe2+ 9580myggbgdom - 00650006 097935 - 03. %53560830¢ol ;mdogroliols bsbguedfogm
16039ML0GHIBH0, 6. S53edol LabgEMdOL sMsMMBMmo Jodools s gmgd@E®mmgodool obbEodnEo,
bsgs®mgganem, 0179, mdogolo, dobgmol J. 11. gogms frmfados 03. xs35b0d30¢0l mdogobiols
Lsbgdfogm mboggMlodg®o, M. saesdol Lsbgamdols sMsmMYsErmo Jodools s  gmgd@E®mgodool
oblGoGmGo, ULsgsbomggwm, 0179, mdogobo, dobogwol J. 11. xgdsew dgbagos Jodonmo
3935mmaools s A9BHOMmYo0L  BSIMWGHIGHO.  Usds®mzgmml  Ggdbozm®o  Mbogg®lodgdo,
Lsgds®omggem, 0175, 0doolio, 3mbEgol 9d%b. 69. Bsbs Jmosgs 03. x935b08z30ol MdoErolol
Lsbgewdfogm Mbogg®lodgdo, ®. s5gwsdol Lsbgamdols sGsmMasbmmo Jodools ©s gargdE®mgdodool
obLGoGWE0, bsgsOmggarm, 0179, mdogobo, dobwgwol J. 11. 300 gmameo 0g3. X9g5b0IZz0ol
®d0gobol  Lsbgmdfogm 1boggMlodg@o, M. s3sdol Lsbgmmdol sMIMGRBMmo Jodools s
99dBOmgdodool 0bbGoGNEo, LsgsGmggmm, 0179, mdogolo, dobgaol J. 11. 3sgs hsggeodzmero -
03. X539560830¢0L MB0EOLOL Lsbgmdfjoxm vbogzgmlo®gdo, 6.53sdol LabgmMmdol sHsMGOBwmo
Jodoobs s ggdBHMmgodool 0bbEBoGMEH0, ULagds@mzgem, 0179, mdogobo, dobwgeob J. 11. ¢ng3zs6
3960533000 03. X535503830¢0l MBOEEOLOL Lsbgwdfiogm MboggdLOGYE0, ©.53asdol Lsbgermdols
50M50M56mmo  Jodools ©s  gargddHemgodools obLGoGvEo, LsgsOmggem, 0179, mdogrolo,
9069¢0ob J. 11. 8cmbligbgdol gm®ds:  LGgbow®o
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89.  3sbpsbmdol  LoBom-95858oEMIdIo  FoMmImgdol  Bs®BgbgdoLs ©>  09mGoo0
3modmhm3oggbols 3sbsby  3dmodgmmmo 3md3mbogory@o Tsbsergdol Fgdmdsggds - @s30m
83963999 - 03. X535b030oL LsbgEmdol MdoELol Lsbymdfoxzm MboggdloGgEoL G. spesdols
LsbgEmdol  sMOMEOYbmmwo Jodools ©s gwgddOmJodool obLbEBoGMGHo,  LyjsGoggmwm, 0179,
0d0¢obo, dobgmol J. 11. 065006 9535 0g. xs39b0dzomols  Lsbgmdol  mdogolol
Lsbgadfogm vboggdlodgdol 6. 53asdol Labgermdols sGMsmMysBwrmo Jodools s gargdd®mgodool
0bLGOGWE0, bsgsOmzggem, 0179, mdogolo, 3obpguol Jd. 11. 3535 Bsagw0dz0wo 03. X935b0dz0ols
Lsbgermdol mdogroliol Lobgerdfogm 1boggdliodgBHol  ®. swsdols Lsbgumdol s®smGMysbrmeo
Jodools s ggdB®mdodool  obbGoGWGO, ULsgo@mgzgwm, 0179, mdowolio, dobwgwols J. 11.
dmbligbgdol gm®ds:  BgdoMo

90. 3oOmJiomwsds@Godol  daMsEo  BsbmzMolGowrmmo  3M93sMsBgodol  Jomgds
LEBHMASGHMEWMYOsLs  ©s dgeol JoMwyMaosdo dsmo gsdmygbgdol doBbom - M. asBRMObEsdzowo -
bsgs®mzgamml Bgdbozm®o Mboggdbodgdo.

91. odobol Bgmol 33900M0 VOMIIMWIDS ©S BODOMEMROWMO 5JGH0Z3MDS - Asbsbs LoMsdy™,
Lsgds®mggeml  $gdbozmeo vboggdliodgdo, 3Mmaglm®mo, o®obs 3gmhdgbodzowo, Lsds®mzggurml
3935039600 MbogzgloGIB0, 3HMBILMOO, 5. 3835d0dg, Lsgs®mM3zgwml Bgdbozm®o Mbogzg®lodgdo,
©0dBHmOmBGHo, g 96005, Mdogobol ULsbgwdfoxnm Lsdgosobm vMboggmlodgdo, sLobEgbd-
3Gmgglemeo.

92. fodfjol  Ly3gmxgmmoE@o JJuBGMmsdBIOoL JsMdIMBIZ93500L gsdm3zemg3s - 0. wg0bosbody -
3996030l dg360gMgdsms MIBHMAO, 3. FgMgmeols bsb. Mbogzgmliodgdol 3hmagbm®o, 5. 3sesbeos -
domemmyool 3gEbogmgdsms Emd@meo, d50dol 3. AmMlosggmols bsb. Mbogghlio@g@ol dGhmgglmo,
9. %9gMgeodg - Jodool 893bogMmgdsms 3oboEsGo, 33. 9 FgMgomeol Lsb. mboggdlodgdol
sbmE30M7dMEo 3GMRIMGOo, b. 3593580d - BH9Jb030L 9g3bogMgdsms 356G, 3. g HaMgomeol Lisb.
m60396LoGHIGHOL sLMEF0MIPMEOo 3BGMRIMGO, 5. Joxgosbo - G9dbozol dgsboghgdsms 35bwows®o, 53. 9
P90gom@ol  Lsb. MboggmloGgGol sbmEoMgdnmeo  3GmEgbm®o.fgmgomeol Lsd. Mbogg®liodgdol
sbmEoMYdEo 3Hnxgbmmo.

93. 39¢)90M3E03¢M0 3MbEgblo®gdrmo bolEgdgdo BI6M™0sBOBOL dsBsBy - 3. Bsobresdgl , 9.
39360s*l, g BOWsgzsbodzomol, 8. dsmbsdgl, b. gsbmzodgl, U. 33039052, bsomvybs
§96Hmdg11bsgsmmgzgwmlb Ggdbozm®mo Mboggmlo@dgdo, Bsds®mzgwm, mdowobo, 3mbEsgl J.77, 0175.
286L Lsgdu3gBEHM 3H030bsolEH0 MO Y3sMETIHGH0, LsdsHMZgLrm MdOOLO, sl J.10, 0114

U9d309 3. oMBs30d
Section 3. Pharmacy

35035¢00l{0b9deo J005MMMErgd9d0:

1. 896353095

2. 30MEMP0M9® 9dEH0MH0 503000993900l Jodoos;
3. 30mb53g03E0bMm 3MmE0dgMgdol Jodos;

4. 50030339 dlgdols 8999853905 S 33¢7939;

5. Jodos s d90E0bs;

6. B6M353mJ0d0s;

Provided directions:

1. Pharmacy;

2. Chemistry of biologically active substances;
3. Chemistry of biomedical polymers;

4. Development and research of biocomplexes;
5. Chemistry and medicine;
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6. Pharmacochemistry;

LG9, ¥dobolEMHE0Mo 330, III LsGroEo
Georgian Technical University, Administrative Building, III Floor

0530x% MMy 3063939 5950 - LodoMmzgamml  3gdbogmdo  bogzgdlo@gdo.
396353008 ©Y356ME5TGBEGHOL 3OMBILMEOO

Chairman: Tsintsadze Tamari - Technical University of Georgia. Professor of the Department
of Pharmacy

056500530x%©MT5MY:  339¢gl0sbo 0E0d - LodoMm3zgwml G9dbozmMo Mbogzgdlodg®o.
RMT5300L Y350 3H5TIHEOL SLMEFOMYOMEO 3OIMRIBMOO

Co-chairman: Ilia Gvelesiani - Technical University of Georgia. Associate Professor,
Department of Pharmacy

Ugdgool  00g3560:  IMYRB  @MEMbodzomo - Lododmzggwml  3gdbozwm®o
»60396L0GYGHO. BoMT300L ©Y35MIESTIOEHOL SbME0MYOMWO 3OMBILMOO

Secretary of the section: Darejan Ghugunishvili - Technical University of Georgia. Associate
Professor, Department of Pharmacy

94. LsgsMm3z9mTo 93 3gEgdMEo 393358008 9bgdrMmo Lsbgmdol Solanum woronowii Pojark-
ol B5MAs3mabmli¢mero Ggbfagems - 9. 9Hgdsdgogo, d. 83geody, 0. dgbodg, . dbbosdy LYy o.
Jmmsmgsdol gs®ds3mdodool obLEoGNEO.

95. Pharmacognostic study of an endemic species of the Caucasus - Solanum woronowii Pojark
common in Georgia - M. Eremashvili, K. Mchedlidze, M. Benidze, L. Mskhiladze. TSMU I. Kutateladze
Institute of Pharmacochemistry.

96. Characteristic Properties of Georgian Bentonite. L. Tsiklauri, G. Tsagareishvili, Iovel Kutateladze
Institute of Pharmacochemistry, Thilisi State Medical University.

97. Rheological Study of natural and modified bromelain containing gels. L. Nadirashvilil, T.
Korinteli2, M. Orjonikidzel, D. Lagazidzel. 1'TSMU Iovel Kutateladze Institute of Pharmacochemistry.

98. Alkaloids of Mahonia bealei (Fort.) Carr. introduced in western Georgia. Nika Todua2,
NinaVachnadzel, Malkhaz Getial, 1TSMU, I. Kutateladze Institute of Pharmacochemistry, 2TSMU,
Direction of pharmacognosy and pharmaceutical botany.

99. 5@035¢»M0EJgd0L M56530m360gMgdoL B LsgsGmggemBo 493MEIXgdME B3gMEgdMmog
3w90B0sdo (Gleditsia triacanthos). 3535 x06Fs®sdg -  LBLo3d 0369 bHOIM@ol Lsbgermdols bsdm@ols
30603035¢0@ 3ol Lmage baobol LoxsHm b3mes. bod  bsdmmol dobogodsgodg@ol Lmege
BA3mEoL Loxseem bzmes. LygsMmzgmmnl Ggdbozm@o Mbogzgmlodgdo, BsMIsE00l Y356 EHAg0G0,
30m3md3engdlgdol 99Jdbols s 33eg3ol 3gbGMo. 636s ggemmagsbo - bsgs®ngganml 393603960

1b0oggloGgdo, BoMTs300L ©I3sMEHAIDGH0, dom3md3ggdlgdol 8gddbol ©s 33emg30L  396@Go.
3OMBYMGO, GodsD gsbmzodg - 03569 %935b0330¢0l Lobgarmdols mdogrolol  Lsbgedfogm

m60390LOGHIGHO. 539009303mB0. 06T mEIMdodzowo - Lbod  am®mol  #4  LoxsGm  L3lmes.  Llod
Lsgds®mzggaml 3gdbozm®o Mbogghlodgdo, BoMAszool Y350 EIY6E0, dom3mddamadligdol d9Jdbols
©5 33¢930L (396M0. 956565 69535M0dg - Lsgdo®mgzgeml Ggdbozm®o »bogg®lodgdo, Bs®Isgool
193560339960, d0m3md3mgdlgdol d9ddbols s 33emg30L 396 ®o.

100. 135603539330 BOB3s sH3Ero FodsMMNNEdss BsMIEI3GHOL 3Bmaglore Lsgdosbmdsdo.
3063sdg ., ULAHY-L Jodoryeo FGgdbmemaools ©s TgEHIWIGHROOL  BoZMMEJEHOL  Gs@TsEgool
©9350Gs096¢0, gwosgs 3. LEHW-U Jodom@o Gggbmemyools s dgGHoMyool BB GOl
3sM5300L ©g35MEHSYB6EGH0, FaMgomgeo 3. ol 3erobogs gjodo.

101. 3sgo oomools (Morus nigra) 359633050 Bsymugd0©sb domgdmwmo Fywosbo ©s L3oME-
§95c0blbs®0osbo 58mbafigerowrgdo - Gmam®3 30Mm3ma3wrgdlgdol gMHmgMoo doMmomswo 3md3mbgbdo.
9353960069 30083000 - Lsgds®m3gwml 3gdbo3mMo Mbogghlodgdo. Jodor®o Ggdbmemaools s
I9B5G00L Bs3YmAEgE0. Lsgergdol II 39GHlol md@m®msb@o. bsbs gammgsbo - Lsgds®omggeml
A9dbogm®o  MbogzgdloGgdo. BsGMTsEool ©)3s0mEs096G0. “domzmddmgdligdol 8gdwdsggdols s
330930l Lsbfagenm-Lsdgsboghm  396300°, owos aggmmglosbo - Lsgsmomzgemb  adgdbogm@o
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m60390L0GHIGH0, BoMTozool ©I3sMEHY6EH0, 3OHMEBILMOO, 0MTs 3MmIs05 - BsgsOmggwml Ggdbozmmo
1b03gMLoGYH0. BoMBo300L ©I3sOBHNAPBEH0. 3hmxglmGo. dgpgs Bogsgs - Lsgsdmggmml &gdbozmdo
1b0oggloGgHo. BsMIszool ©g3sMEHG6GH0. 3OMBIBMOO. OsBs Mscysdsdy - - Lsgds@omggmmml
A9db03960 Mbogzghlodgdo. BsGIsgool ©g3smE996G0. 3hmuglmeo.

102. COMPOSITION OF ESSENTIAL OILS OF THYMUS L. SPECIES. N. Tabatadzel, I. Tsomaia2, A.
Chikovanil, E. Churgulial, 1Faculty of Natural Sciences, Mathematics, Technology and Pharmacy,
Sokhumi State University, 2Department of Pharmacy, Georgian Technical University, Tbilisi, Georgia
Corresponding author.

103. Study of in vitro release profile of carotenoids from 0.3 g vaginal suppositories of sea-buckthorn
(Hippophae rhamnoides) oil prepared using different bases. D. Lagazidzel, G. Kutateladze2, M.
Orjonikidzel, TSMU, I. Kutateladze Institute of Pharmacochemistry.

104. New data about chemical composition of pericarp of Digitalis ciliata. V. Nebieridzel,2, A.
Skhirtladze2, N. Sakvarelidze3, M. Benidze3, M. Ganzera4, A. Cerulli5, S. Piacente5, E. Kemertelidze3,
1University of Georgia, 2Ivane Javakhishvili, 3TSMU Iovel Kutateladze institute of Pharmacochemistry,
4Institute of Pharmacy, Pharmacognosy, University of Innsbruck, Innsbruck, Austria 5Department of
Pharmacy, University of Salerno, Fisciano, SA, Italy.

105. Hydrazones of 3f-esterified epiandrosterone. N. Barbakadze, M. Kakhabrishvili, N. Nadaraia
Thilisi State Medical University Iovel Kutateladze Institute of Pharmacochemistry.

106. Alkaloids of young Ephedra procera needles growing in Tbilisi State Medical University, T.
Suladze, TSMU, Iovel Kutateladze Institute of Pharmacochemistry.

107. Study of the triterpene glycoside sum extraction process from Fatsia japonica Z. Kemoklidze -
Thilisi State Medical University, Iovel Kutateladze Institute of Pharmacochemistry.

108. Yuccagloriosa L. introduced in Georgia — a rich source of biologically active substances - M.
Benidze 10, A. Skhirtladze 2 , V. Nebieridze 2,3, E. Kemertelidze 1, 1. Tbilisi State Medical University, Iovel
Kutateladze Institute of Pharmacochemistry. Georgia, 0159, Tbilisi, P. Sarajishvili st. 36. 2. Ivane
Javakhishvili Tbilisi State University, Georgia, 0179, Tbilisi, I. Chavchavadze av. N1. 3. University of
Georgia, Georgia, 0171, Tbilisi, M. Kostava st. 77.

109. ULsgs@oggmmdo  obGHOmEmEoMgdmewo  Yucca gloriosa L.-ov)3s @o@gdmmo -
300@MAOMMS©  5JBHoMG 60300gMgdsms doso fgstm - 9. dgbodgl, 5. Ubo®EHEsdg2, 3.
69%0960d92,3, 9.99990Fgw0dgl, lmdogroliols Lsbgerdfoxgm Lsdgogobm wbogg®lodgdo, omgzggw
JMomsmgesdol  BoMdszmgodools obbGoGHWGHo, 203567 Xxs35b030ol  Mdoolol  Lsbgudfjogm
m60390LoGHIGH0, 3b5gsOMggeml MBoggdLoGIEGO,

111. Alkaloids of some species of genus Delphinium L. common in Georgia - Lali Kintsurashvili. Tbilisi
State Medical University, Iovel Kutateladze Institute of Pharmacochemistry.

111. Low molecular compounds from different species of Boragenaceae family - L.Amiranashvili*,
V.Barbakadze, L.Gogilashvili, M.Merlani, TSMU I.Kutateladze Institute of Pharmacochemistry,

112. Ubsdgozobm ©s 3mbidgEolzn®do ©sbodbmammgdol 3Mg3s®s@gdol dolswgdse Lodobool
mMe03530L s Lodobol o®dmgdols 6smBgbo 3GHmEnIEIdolL 35dmygbgdols Gglisdegdermds - 3.053080 1,
9. 3obgomgody 1, 3. 3035¢r08z0wo 1. 185G3s5393GHME? 993bogMgdsms mdEHm®o, 3Mmaglic®o cmllvy
00390 JmomgErsdol Bs®dszmgodool obLlEGoEGHMEHOL dmsgs®o Ig3bogH msbsddmmageo, gs®dssools
3350099090  ©EMIGHMMO, OLLY) 0Mm3gM JYMIMgEsdol BIOA3mJodool 0bLlEHOGHMEOL MBOHMLO
9936096  0965080MmIgo, 1x85MAsg00L  933©J00vIH0  MIGHMMo, LYY omgzger  Jmosomgmsdols
gsMIs3mgdodool  0bLbGHOoGHMEGHOL dmsgs@o  IgbogH  MsbsddOMIgo  dLLYY  0.Jmosmgesdols
gsMIs3mgodool obbGHoGHWGO.

113. THE PECULIARITIES OF MANIFESTATION OF ACHIEVEMENTS AND PERSPECTIVES OF
ANTIOXIDANTS IN ALLERGY PHARMACOTHERAPY PRACTICE IN THERAPEUTIC APPLICATIONS -
Nana Gorgaslidze 1., Luiza Gabunia 2., Nodar Sulashvili 3., Marina Giorgobiani 4, 1. PhD, Doctor in
Pharmaceutical Sciences, Professor of Tbilisi State Medical University, Head of The Department of Social
and Clinical Pharmacy, 2.MD, PhD, Doctor of Medical Sciences, Professor, Director of the Scientific
Research-Skills Center at Tbilisi State Medical University, Professor of the Department of Medical
Pharmacology at Thbilisi State Medical University, 3. MD, PhD, Doctor of Pharmaceutical and
Pharmacological Sciences, Invited Lecturer/Professor of Scientific Research-Skills Center at Tbilisi State
Medical University, Associate Professor of Medical Pharmacology of Faculty of Medicine at Sulkhan-Saba
Orbeliani University, Associate Professor of Division of Pharmacology of International School of Medicine
at Alte University; Associate Professor of Pharmacy Program at Shota Meskhia Zugdidi State University;
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Associate Professor of Medical Pharmacology at School of Medicine at David Aghmashenebeli University of
Georgia, Associate Professor of the University of Georgia, School of Health Sciences. 4. MD, PhD, Doctor of
Medical Sciences, Professor of Tbilisi State Medical University, Faculty of Public Health; Department of
Hygiene and Medical Ecology.

114. THE PECULIARITIES OF MONOCLONAL ANTIBODIES ACHIEVEMENTS AND
PERSPECTIVES IN PHARMACOTHERAPEUTIC PRACTICE IN THERAPEUTIC APPLICATIONS - Nana
Gorgaslidze 1., Nodar Sulashvili 2., Margarita Beglaryan 3, Luiza Gabunia 4, 1. MD. PhD, Doctor of
Pharmaceutical Sciences, Professor of Tbilisi State Medical University, Head of The Department of Social
and Clinical Pharmacy, 2. MD, PhD, Doctor Pharmaceutical and Pharmacological Sciences, Invited
Professor /Lecturer of Scientific Research-Skills Center at Tbilisi State Medical University, Associate
Professor of Medical Pharmacology of Faculty of Medicine at Sulkhan-Saba Orbeliani University, Associate
Professor of Division of Pharmacology of International School of Medicine at Alte University; Associate
Professor of Pharmacy Program at Shota Meskhia Zugdidi State University; Associate Professor of Medical
Pharmacology at School of Medicine at David Aghmashenebeli University of Georgia, Associate Professor
School of Health Sciences at University of Georgia, Tbilisi, Georgia; Invited Professor of Department of
Pharmaceutical Management of Yerevan State Medical University after M. Heratsi, Yerevan, Armenia; 3.
MD, PhD, Doctor of Pharmaceutical Sciences, Professor of Yerevan State Medical University, Head of the
Department of Pharmaceutical Management, Yerevan, Armenia. 4. MD, PhD, Doctor of Medical Sciences,
Professor-Director of the Scientific Research-Skills Center at Tbilisi State Medical University, Professor of
the Department of Medical Pharmacology at Tbilisi State Medical University.

115. THE SCIENTIFIC TALKS OF THE PECULIARITIES OF ACHIEVEMENTS AND PERSPECTIVES
OF CLINICAL PHARMACISTS OCCUPATION AND PHARMACEUTICAL REGULATIONS ISSUE
APPLICATIONS IN PHARMACEUTICS AND HEALTH CARE IN GEORGIA AND GLOBALLY - Nodar
Sulashvili 1., Margarita Beglaryan 2., Nana Gorgaslidze 3., Luiza Gabunia 4, 1.MD, PhD, Doctor of
Pharmaceutical and Pharmacological Sciences, Invited Lecturer/Professor of Scientific Research-Skills
Center at Thilisi State Medical University, Associate Professor of Medical Pharmacology of Faculty of
Medicine at Sulkhan-Saba Orbeliani University, Associate Professor of Division of Pharmacology of
International School of Medicine at Alte University; Associate Professor of Pharmacy Program at Shota
Meskhia Zugdidi State University; Associate Professor of Medical Pharmacology at School of Medicine at
David Aghmashenebeli University of Georgia, Associate Professor of the University of Georgia, School of
Health Sciences. 2. MD, PhD, Doctor of Pharmaceutical Sciences, Professor of Yerevan State Medical
University, Head of the Department of Pharmaceutical Management, Yerevan, Armenia. 3. MD, PhD,
Doctor of Pharmaceutical Sciences, Professor of Tbilisi State Medical University, Head of The Department of
Social and Clinical Pharmacy. 4. MD, PhD, Doctor of Medical Sciences, Professor-Director of the Scientific
Research-Skills Center at Tbilisi State Medical University, Professor of the Department of Medical
Pharmacology at Tbilisi State Medical University.

116. Neutral Lipids of the Fruit of Phytolacca americana L. Commonly Growing in Georgia - B.
Kikalishvilil*, Ts. Sulakvelidzel, M. Malanial. Tbilisi State Medical University Iovel Kutateladze Institute of
Pharmacochemistry.

117. Phytochemical study of lipids of Prunus domestica L. seeds cultivated in Georgia - T. Giligashvilil,
G. Moshiashvilil, B. Kikalishvilil*, 1Tbilisi State Medical University I. Kutateladze Institute of
Pharmacochemistry.

118. stgolb bob 3godOEHgdo ImbdgHo3mo  Lsdrmsmgdgdol 99850 9bmmdsdo - bsmvybs
0009sd30¢o - bsgdsermggmml $gdbogzmmo mbogglodgdo, BsMmIsEool ©gdsmEsdgbdo, sboldgbd-
3Omxqgbm®o, bsbs  8sdosdgowo - Lsds®mggerml  $gdbozm®o  vbogg®lodgdo, $s®Isgools
93503599630, LME3oMgdMEo  3OMmuILEGO, Jgoglzsh 85303537 - ULsgsmzggwml  Ggdbozm@o
mb60390LOGHIGH0, BoMHI>300L ©Y3MESTIBEH0, 3OmugbMGO, Usermdg ®30bx0mos - LsdsMmgzggwmls
393503960 M603gOLOGHIG0, BoMIS300L ©I35MEIIOE0, odMMbEHO.

119. Creation and research of cosmetic bases based on native and Na+ ion modified forms of "Askangel"
- Ana Chapidze - Georgian Technical University, Tbilisi, Kostava 77, Faculty of Chemical Technology and
Metallurgy, Department of Pharmacy, PhD student, Tamar Tsintsadze - Georgian Technical University,
Faculty of Chemical Technology and Metallurgy, Head of Department of Pharmacy, Professor, Lasha
Bakuridze - Thbilisi State medical University, Assoc. Professor, Margarita Gabelaia - Georgian Technical
University, Tbilisi, Faculty of Chemical Technology and Metallurgy, Department of Pharmacy, Assoc.
Professor.
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120. 30MoL @ONs  LsI3MOEEsEWM-3HMRBOWsIHOINOMO  gwwgdbodo  Bodm3mI3egdlgdol
390mygbgdom - 9s6M0sd 608dbosbodg - Lodosemgzgmmb  Ggdbogm@o boggdlodg®do, FsMIAsgool
©9350Gs096¢0,  sLobEBIDGH-3OmEgbmeo,  bsmvbs dodgwsdgomo - Lsdsemzgmml GgdbogzmMo
1bogghlodgdo, BsMIsE00l ©I3sMAGAIDGH0, LobGHIEG-30mEm@o, bsowbs fods@odgomo -
bsgooggmmml GgdboznMo mbogzgmliodgdo, BsmasEool ©gdsmd@sdgbdo, sbmzomgdmmo 3hmaglmeo,
bsgomdg ®30bx0@os - Lsgs@mgguml @gdbogm®o wboggtliodg®o, $3s®Issgool ©gdst@sdgb®o,
@3dMM6GHO.

121. Modern Trends in Cosmetic Chemistry - Gabelaia Margarita Georgian Technical University,
Thilisi, Kostava 77, Faculty of Chemical Technology and Metallurgy, Department of Pharmacy, Associate
Professor, Khatuna Tsiqarishvili Georgian Technical University, Tbilisi, Kostava 77, Faculty of Chemical
Technology and Metallurgy, Department of Pharmacy, Associate Professor Mariam Nishnianidze Georgian
Technical University, Faculty of Chemical Technology and Metallurgy, Department of Pharmacy, Assistant
Professor.

122. 856353933710 ©IMbEMMy00l 1530UgdvIMgdgd0 s 3MMdEgdgdo - oMoby dg@Mgzgwo -
Lsgds®mggeml ¢gdbozn®mo Mbogg®lodgdo, BoMdsgool ©gds®HEedgbdo, slmao®gdrmo d3MHmaglim®o,
@osbs  05M85dg - LodoMmzgwml  BgdbozmMo  Mbogg®loGgEo, BoMozool  ©Y3sMEHsIIBEO,
sbmE30MH901@o 3OHMEBILMMO, 3MmIs0s 00> - BsdsO®MZgwml Egdbogzwm®o »boggdlodgdo, Bs®Isgool
©935603s096¢0, 3hmxzgbmeo.

123. ¢mem@®s0obgngho gsdmbboggdol Bgdmddgogds 396%g, AoLysb ©si3s - Lsenmdg mz0bxowos -
bsgdooggmml  Ggdbozm®o boggmlodgdo, BMTs300L ©g3sMEHTI6GH0, WVMMbGB,  bsmmbs
0009sdz0¢o - bsgdsermggmml $gdbogzmmo mbogglodgdo, BsmIsEool ©gdsmEsdgbdo, sboldgbd-
36Omxgbm®o, 050058 608bosbodg - Lsgdo®mggeml  Ggdbogm@o  vboggMlodgdo, BIMIsgool
©9350BH596¢0,  LoLBIBGH-3OMBILMMO, FsBYsMOGS  §VJEe0s -  LsgoMmzgwmb  Ggdbozmo
m60390L0GHIGH0, BoOHT>300lL ©Y35HEHTYBE0, sLMEFOMYIMEO SOHMBIMMO.

124. 3530560  FobgMserm®o figmwol dsbsby  mobsdgmmgy mbgzso  3mbidgBozn®o
Usdmoegdgdol 99ddbs L3Mgo @mGIsGHTo ©s dsmo 33Egzd - 396968 xododg - Lsgsoggemml
&9dbogm®o  Mboggtlodgdo, BsMIsgool  ©I33MGHIPPGH0, ©MIGHMOBGH, msdsG  3obgsdg -
bsgdoroggmmml 3gdbogmeo mboggmliodgdo, Bomdsgool ©gdsm@sdgb@o, 3hmagmemo, 353wy 0s30Bo -
Lsgds®mggeml  $Hgdbozmeo vboggdbodg®o, $s®Isgool  ©g3sHEHs096G0, mowveuli 3GHmaglmGo,
Jomg3sb dglbo - 03569 X935b08300l MBdoErolols Lsbgwdfonm Mbogg®loGydo, 0bxgdzom®o
L6gangdgdol Hgbowabéo.

125. bsgds@mnggerml Ggmodm®osby dmdmggdmo dgmlfisgaegmo gobggmo oobol gsdm3agerggs -
dsgyemo 303599 - Lsgsdomgzggmml  Bgdbogmmo  boggdlodgdo, BsMBogool Y33 BHAg6GO,
©MdBHmO6E0, 03056  (30b3sdg - Lsgomoggeml  Bgdbogmmo  Mbogzg®lodgdo, BIMAsgool
©9350Gs096¢0L  MRdmlo, 3OMEILMGO, TsMYPsOOGS §sdgWs0d -  bdsGmzgml  Ggdbozmmo
160390L0GHYBH0, BoMBo300L ©Y3sOHITIOE0, sLmEoMIIMEo 3HMmBgLmGo.

126. fiysgol dwbgd®og bsgdmos 33anggs HPLC, UPLC  dgmm@gdoo ©s dsomo gs9myggbgdol
3960U3g93d303900 - 99 BoMys@oGsdg - dsmMdol Tmms GHVLmggEol Lobgwmdols Lsbgwdfonm
m60390LoGHIGHOL 3OMmRBILMOO 3505 3sbodg - 83010l Fmms G390l Lsbgwrmdol sbgadfogm
m60390L0GHJGHO. d500do. Bsds@mnggerm.

127. Origin of cosmetology and pharmacy - M. Kapanadze, Georgian Technical University, N. Kebadze,
Georgian Technical University, T. Loladze, Georgian Technical University.

128. 9gommMo doamdgdo s6E0mJLosbEgdol Bobommmyonmo Grmeol dgfsgerolismaol -
6sbs ggemmzsbo, LsgsGmzgmml Ggdbozm®o mboggMlodgdo, “dom3zmddemgdlgdol d9d)dsgzgdol ©s
33a30L  Lsbfogerm-Usdggboghm  3963®0%, 8s®Is3go0l  ©Y3sMETIHGHOL  3GMBILMGO 0o
339%gL0560, Lsgs®m3zgml Egdbozm®o wboggMlodgdo, Bs®I300l ©I3sMEgbGe, dgogobols
0936096090505  3560EIGH0, @NLBs  MIs0s,  LogsMmggwml  Bgdbozm®o  MbogzgdloGgdo,

©dBHm36G0, ©sMIxd ©Membodzowo, Lsdsdmgzamml @gdbozm®mo mboggdlodgdo, RBsMIsEool
©9350Gs096¢0L  3hmazglm®o, @osbs MIMsdsdg - ULsgsGmzgmml  Ggdbogm®o bogg®lodgdo,

}3M35300L 73560359960 3hmxglmmo

129. Flavonoids of some plants of Georgian flora - M. Alania, K. Shalashvili, T. Sagareishvili, M.
Sutiashvili, N. Kavtaradze, Tbilisi State Medical University, I. Kutateladze Institute of Pharmacochemistry,
Thilisi, Georgia.
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U9d305 4. 336M98ml (335 S J3MEMY0S
Section 4. Environmental protection and ecology
390035¢00U{j0bgdeo J0dsMr0MEgdgd0:

1. 296900 G335 OO JIMEIMAO0Y;
2. 5360MmgJ0d0s QOO 5MHMYIMEOMYO0;

The directions provided are:

1. Environmental protection and ecology;
2. Agrochemistry and agroecology;

LGy, 5dobobEBHME0Yo 3nGM3MLo, IIT LsGrorwo
Georgian Technical University, Administrative Building, III Floor
0530x% MM ©0IoGHMO gMoLmSgo - LoJsMM3gml  Fgdbogmdo bogzgdlo@gdo.

36MHMBGLMOO
Chairman: Dimitri Eristavi - Georgian Technical University. Professor
0565m530x MMy @goms  g39Mfomgo - bsde@mzgml  3gdbogmdo

MB039MLOEIGH0. 3OMBIBMOO
Co-Chairmen: Leila Gverdtsiteli - Georgian Technical University. Professor

Ugdgool 8g0gsbo: BoMoby ©gdg@™sdg - Lodo®mzgwml 3gdbozm®o MbogzgdLo@gdo.
SbmE0MgOMwo 3OMxgsm@o, Section Secretary: Marine Demetradze - Georgian Technical

University. Associate Professor

130. 9065y 0Ol s1Bob  93mEMA0MMO dEyMIsMmgMdOL dgisligds =- bobm dxaEs3sdzowo
J030m60 5 BOMELMY0YHO 0b70bxM00L MJEHMMBEHO LodsMmzguml Ggdbozmemo Mboggdlo@gdo.

131. Hmolb ©sgLIbEEIdom fomgu 3asby@obyg - o. BmOBbodg - 53930 HgMgmeEol bsbgwdfonm
Mb60390L0EgGH0. Jodool ©I35MEHIIBEOL S 30MGOMWO FOHMRILMEOO.

132. 096mH3mobsdozmmo LsPgolo 356539BHMgd0L 2996256008900 3OEH0HMOOL
90530300900 FgoMEOom - 9. F535096M0d] Lodo®mzgwml 39dbozmdo Mbogzgmlodgdo Jodow®mo
3996mmao0obs s FGGHIMMA00L B93MWAHIGHO 39MgImMbEIE30m0 0b750bgMools s 93MmE Mmool
©935039396¢0. 3 .o, 05898300 LodsOmzggmml  Ggdbogzmmo  Mboggdlodgdho  Jodow®o
3996mmao0ls s FGEHIMOMA00L Bo3MWGHIG0 39MMLESE30m0 0bgobgmools ©s g3mEmyool
©935M35996¢0.

133.  9obsty 83330l 0030MIgbszoadol  Bgsdomymo  gwgdol  ©sd0bdmMgdol
306HmgJodonMo 0bgdugdol gosbyemodgds - x. J9Mdedy, . xmbodg 0. OHMbGHMIsdgzowo, 6.
33053300, 1odsMHM39w ML 39d6039MH0 Mbo3gMLOEGYEH0, MBdOEOLO, LodsMM3geEM.

134. CALCULATION OF INITIAL THERMODYNAMIC PARAMETERS USING TECHNOGENIC
RAW MATERIALS BY MODIFIED ADDITIVITY METHOD - E. MATSABERIDZE Georgian Technical
University, Faculty of Chemical Technology and Metallurgy Department of Environmental Engineering and
Ecology. M. MAMULASHVILI Georgian Technical University, Faculty of Chemical Technology and
Metallurgy Department of Environmental Engineering and Ecology.

135. 4. OMbmsgol sGHIMLGgOHMEo 359MH0L 93MEmyoGo dymIsMgmdol dgxslgds - b. 3.
093609008300 - Lagdo®mzgerml ¢gdbozmdo mboggMbo@gdo.

136. LeMd9bE OOl 330935 COHMOL BY6J305LMB sTMI0IdIYGdom - B. HoMMYsdg™, 9.3bo3509,
b.3do@odg0o, s. Bobesdg, 03. X%935b60830¢0l LobgeMmdol ML¥) 6. sasdol sHIMOYIBYwo Jodools
5 99dEHO™godool 0blbGHo@Eo, dobpgwob J.11, 0186, 0d0w0obo, bodsMmzgErm gan. Gmbds:

137. 4. 6bms30L 5@GHAMbEBgOHML PM-bs{ows390000 ©s30bd6Mmgd0l 250m33wg3s bsomos

303960, 5egdbobMg LwETsgs, @0sbs 0b(30M39¢0, dobgow Bogos Logs@omgzguomls
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3996031600 M6039MLoGHYEHOL 30MMIYEHIMOMEMA00L 0BLEO0GHGHO, ©.5085396900l gsd%b.
150 g, 0d0obo, bagdoMmzgem.

138. 9dbm9bMo@ ©sd0bdMmgdmwo (yuwgdosb 3dodg ommbgdol Go@EmdoaMsEos
(,-,093569”  B9dbmEmyos) - 3mBLEBEGHb) bsFo3MModg - JodomGo  BHgdbmermaools s
9GO0l Bo3MAHIAH0,  39Mgdml 3300  0bgobgMols s g3mermyools
93503539630, LdsMM39w ML FgdbozMMo b039OLOGIH0, 3LB35L .69, 0192, mdowobo,
LoJoOM39WM. 20MEMY0 Fgodz0mo - Jodo)Mo  Ggdbmemyools s Y@ IEHRO0L
B939WGHIGH0, 3956900 3300 0b5069MHOLS s 93 Mool I35MIETYBEGO LogdsBmzgEmls
39960300  1boggOloGgBH0, 3MbGHezoL J.69, 0192, mdoobo, LodosMmgzgwm. gm@sbs
5395358300 - gEgnm9® s6EMHMH035830¢0l B0BO30L 0bLEGOEGHWMGO, LadsGmzguml 03569
X935b08300lL  Lobgemdol  mdowobol  Lobgwdfoxzm  MbogzgdboGgdo J. mdowrobo,
505650300l N6, ®»d0olo, Bods®mggem.

139. 8d0dg 9935 gd0ol 2obLEBEO3MS Tsbolol dobgGmaocme fiysedo - bsombs mdosdy,

Bobs d™mIMPogs - Lodomzgwmlb 3HgdbozmMo boggdlodgdo Jodom®mo &gdbmemyools ©s
390> gO300b Bo3YLOIO0-

140. 099000 0mBxBOLRSE ©IBOBINGIBdMO Fyagdol gofidghbs SEOMdGOZ30 MObYdOLYSE
@5 GobgMoe dOMLoGOL 49dmygbgdom - . Lodbs®adg, . dosMx0d30w0, ©. ombywosbo, b.
Bmbo3sdzowo, b. gowsdgasdzowo. 03569 x935b0830ol  Lobgermdol mdoolol  Lsbgadfogm
»603960L0GIGHO /39GHM9 89¢0dodzomol 30HB03MNMO s MEMYEMWo Jodool obbEHOGHMEGO, MdOEOLO,
Lodo®mggam.

Bgd3os 5. bLyyOLsmob IgEbogMgds s Ggdbmermaos Section 5. Food
Science and Technology

390035¢00U{j0bgdeo J0dsMr0MEgdgdO:

1. byEOLsOL 936096905 S BH9YIbmemyos;
The directions provided are:

1. Food science and technology;

LGy, 5dobobBHME0Yo 3MM3MLo, IIT LsGroryewo

Georgian Technical University, Administrative Building, III Floor

0530x%0MAsMg:  bry30330(0 MMDBs - Jodomco Hgdbmemyool s GGGl
393M0EGHIGHOL  LabOLsom  3GMMEMIBHJOoL  HoMmdmgdol  0bgobgMools g3 Eedgb@ol
bgddn3s69e0, 3G:MmxgLMmEOO.

Chairman: Roza Khutsishvili - Head of the Department of Food Products Production
Engineering, Faculty of Chemical Technology and Metallurgy, Professor

5650530 %MT3MY: LoIPT30¢0 JYMO - J0FoEO 3gdbmEMAO0L s FgE O YIHRO0L
393M0AGIGHOL  LobmObomm  3MMEJBH)-d0L  [omdmgdol  0bgobgMools  ©g3sMEodgbEol
SbME0M9dMEo 3OHMBILMOO.

Co-chairman: Sadaghashvili Eter - Associate Professor of the Department of Food Production
Engineering of the Faculty of Chemical Technology and Metallurgy.

Ugdgool 9o3s60: B9bagmos 35035 - Jodom®o Ggdbmemyools s dg@Eswweaool
R939WGHIGHOL  LbYOLsmM  3OMEYJBHI-d0L  FoMdmgdol  0bgobgMHool  ©g3sMEHsTgbEH ol
SbME0MOMEO 3OHMBILMOO.

Secretary of the section: Shengelia Marika - Associate Professor of the Department of Food
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Production Engineering of the Faculty of Chemical Technology and Metallurgy.
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143. d3sesbBHMo s 0BmEwomgdmmo  Fymgdol bs@hgbgdol dgdzoMgds  ©S MBHOWOBIE0s
Jdofiolidggds 13969030  29bmsgligdom - bsmos 3s93530dg; sdsMs mdgR0Iz0mo. 53530 FgPMgmenols
bsbgedfogm mboggdlodgdo.

144. B33006569 §yergddo Jodonmo 6753953980l 306396GMoE00L goblisbEgmol Tmfymdogmds -
g Asbsdgoo. Logsdmggeml  Ggdbogm®o  MBogg®loGyBo, spMatmo  dg3bogMgdgdol s
30mbobBYdgdol 0bgobgmobaol BS3MWEHIGHOL LsbMOLsOM  Egdbmmmmaogdol ©Y3sHEHIY6GH, .
6030830¢0. 153h360gMHM-LFoBGIMmM 3mI3s60s ,LM3d0*, ©. dBOBOEYOIZowo LsdsGmzgwml Ggdbolzmmo
mboggmlo®dgdo, Jodomeo s gBswrtrommo  Ggdbmmmaogdol Jodool  ©93sMEGg6G0. 3.
30EOoIMs330¢0, b. 058300. Lsgds®m3geML LysobgobMHm 535¢00930s.

145. 3obstg g3060@il s9Hob g3memmaoy®o dEamdsmgmdol  dgxsligds - 3. mBogsgzs
bsgo®mzgamml 3gdbozmeo wboggMlodgdol Jodormo ©s domemyowymo 0bgobgMool Lspmd@memm
36®3590L mdGHMObEo.

146. 3530QMMOL 3MGHYIOHOL J3g8 039000l dsMBY 393MEIXYPMEo YsgoLngMo Bossygdol
53905306 Bgbsdo Jglomgzoligdguo mdMsgo 1533900 Jugdgb@gdol Jodobdo - yomeyo sbMosdg
- bsgs@mggeml  3gdbogzn®o Mboggmlodgdo. Jodonmo ©s domemyor®o Ggdbmemyogdol
©935033096¢0. d0mero ©Bgmos - Lsgshmggmml Ggdbozneo mbogzghloGgdo. JodomGo s
30mmyommo  Ggdbmmmaogdol  ©g3sMGHsI6GH0. TG  Bseagsbodzowo - Lsgdseroggumml
A9dbogmto  bogg@lodgdo. JodomGo ©s dommmyon®mo  GHgdbmemyogdol  g3smEBSAg6Go.
0doErolo,

147. Bmp09Mm0 ggbmnmo bsgMmol aoblobmg®s ®306mdo Gsmswangddmeo Lombry®o
JOmBo@Mma®mox00l  g359mygbgdom, . sbogdgEsdzomol, 5.0bosdg2, @. Tsobm®adgl, 1logsbg
X53900830¢0l M30goliol Lsbgwdfogm Mboggmdlo@GgE, 2 Lmbnmdol Labywdfiogm »Wboggmliodg®o.

148.  spm36OMmEIBHgdol  30)BgM3530s  3mmodghmeo  domdodg@ogzom:  IBmsgliols
0500905303900 398035 - MM K0dESdg, LdJsBMzgmL Fgdbozm®o Mbogzg®bodgdo. Jodool
©93560330996¢0. MmdoEolo, 3. 3B sdBoMo Ne77. G335 Jo3scsgs LsgsGmzggmmb Ggdbozm@o
mbogghlodgdo. Jodorm®o @ dommmaon@o  Ggdbmermyogdol ©Y3sMEsanbGo. @mdowolo, J.
30UEIZL gs3boMmo Ne77. 5856 Bor35600830m0 LsgsGmggeml  @gdbozn®o wboggdlodg®o.
0800 5 BOMEMR0HO 3Hgdbmemyogdol I3sMETY6E0. Mmdowolo.

149. 36&0mJlosbEHMBOL g5blsBMIBs 19 ©s Fomgu ®3z0bmBo - 9. LmMmEOs, . IbgErsdy, 3.
J3563bs35. Lags®M3gml $gdbo3mMo MboggdLoGgE0, Md0EPOLO, LsdsGmggm.

1994305 6. 39BOMMY0S O BoL5EP30IF3MPDYMBS
Section 6. Metallurgy and material science

390035¢00U{j0bgdo J0dsMr0MeEgdgdO:
1. 35Lo 50 3MEbYMdS
2. b5ALBAYEM FoMTMYdS O SbOO BgdbmEmyom®mo 3HMEgLYdO

3. 8530 ommbgdol dg@sw ey
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4. wommbms (1693000 95390

5. 396500 0m™bydoL 9SG0
6. L5I9IMYOEM [oMDMYdS

The directions provided are:

1. Materials science

2. Foundry production and new technological processes
3. Metallurgy of ferrous metals

4. Pressure treatment of metals

5. Metallurgy of non-ferrous metals

6. Welding production

LG9, ¥FobolEOHE0MO 3MM3LOo, III LsGro o

Georgian Technical University, Administrative Building, IIT Floor

0530x©MI5Gg:  1sd5d30@0 BEMD - LodoMmzggwml  GH9dbozmdo  »bogzgdlodgdo.
36OHMxBgLOOO

Chairman: Sabashvili Zurab - Georgian Technical University Professor

05650530 x%©MIsMYg: d0dsdg mIsmo - LodsOm3gwml 3gdbozmcmo Mbogzgdlodgdo.
36OHMBILOOO

Co-Chairmen: Omar Mikadze - Georgian Technical University. Professor

Ugdgool 803560:  @mEsdg MM - LodoOmM39wwml 3gdbozmdo MbozgMliodgE ol
36OHMBgLOMOO

Section Secretary: Tamar Loladze - professor of Georgian Technical University

150.  3obyobmdol  Lobotagderm  253myggbgdol  gsHM®s Lo 03MBsbysbmdol  m3EH0TswwHo
8902960MmdoL 9gMbgz0L ABom - B. LOBMbAMWSIZ00 LodsOM3zgerml 3H9dbo3MMmo bogzgdLoE GO,
Logodmggerm, 0175, 0d0eobo, 30bEogsb 69.
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60390L0E 9GO0, Lodomnzgwwm, 0175, mdooblo, 8. 3mbEogsl 69.
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@omMbydol ©sdM853930L Y35 EHTg6E0. Lodo®mzgwml 3gdbogmMo Mbogzgmlodgdo.

153. ©s60dbsbdgdszgero  bLrwgomo bywgmwol  gsdm@Em@3zol 3Mmagbolb s dolby
9mgddgo 3565393 Mmgd0L 06@gbLoR035300L 33Eg3s - MsTs® Howmbobo Jodow®mo Ggdbmemyools s
9GO MR00L 353w EHIG0. IJGHOIWMIMR00L, BoloEmI3MEbYMdOLy s WOMMbgdOL ©sddsgzgdol
935035996 0. BEs Lodsd30¢0 Jodonmo  BHgdbmermaools ©s F9EHoMHR00L  BI3MEEIGO.
9GO eo0l,  FobogmI3m©bIMdols O WomMMbgdol  ©sBvY8s39d0lL  ©Y3sMHTGEGHO0. 5T
39633999 Jodomo  Ggdbmemmaools @  Ag@GHOCmmaool 393w GHIHO0.  39GHIwMHa00U,
9oL mI3MEbgmdoly s WomMbgdoL sdvYds3900l ©I39MIFIBGH0. M85 dMBM3IMGO JodowGo
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doegds - d. o0bMsdg, o Fs0bIMsdg - LodsMmzawml Ggdbozmmo MboggdLoGgEo 9GO MHROOU,
3oLo0I(30006gMBOLS S WOMMbMS 3w)ds39d0L Y3sMIGSTgDEGO.

156. Formation of laser beam strengthened surface layers - N. Kenchiashvili, Georgian Technical
University, T. Loladze, Georgian Technical University, Z. Sabashvili, Georgian Technical University, Tbilisi,
G. Gordeziani, Georgian Technical University, Tbilisi, N. Kanteladze, Georgian Technical University,.

157. 330603550  @omMbgdoLogsdb  Mogolygsco  bsbm  300M0EMEO  39GIXO0BIGMMOL
9899EHWOMDds  godmbsdmEd30 500900l bgo@®mowobHs3oobsl - m. Bs@G®mosdzowol, 9. mbsdg2, 0.
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33M5@Mds - 3. 190sd30¢ol, 3. Mbsdg2, b. Foboer0sb02, 3L BBswER0dgMLOL (Bbmsgzo),
L2,

159. 3390059900930 965350900l B35 MHO FJNMPIO0M IGO0l MsbsdgEM™mzg F90™MEYdO -
39ML399dBHo39d0 - 8.9y. bygodzowo - #H9dbo3M® d93609GMgdsms  JobOIG0; TGO MO0l
oL@ mMI3MbYMBOL s oMMBIdOL 3853900l  Y39MESTIOBH0; Lo mMzgwml  39dbozm®o
Mb6039MLOGIGH0; §. 5. ©I0s60dY - GHgdbozol 8g3bogMgdoms, 9390090MO OMJGHMMO; WEdMMIBEO;
39&°0MR00L FoLors03MmEbIMdOL s WomMbIdOL sddszgdol I35METgbE0; Logds@mzgEmls
396031900 MBogghlbo@g@o; docoxsbsdzowo Bm@do -  GHgdbozol dgsbogMgdoms 5350090060
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3G 3609H9bE 30900
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theses

3Mmbg39Mgbiool Ladmdsm lgdzogdo :

1. Jodos;

2. 403060 5 dOMEMYOIOHO0 39Jbrmo0s;
3. 5396353003

4. 256090ml (335 WS 93MELMYOS;

5. bmOLsmob 393b0gemads s 3H9gdbmenmaos
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Working sections of the conference:

1. Chemistry;

2. Chemical and biological technology;

3. Pharmacy;

4. Environmental protection and ecology;
5. Food science and technology

6. Metallurgy and materials science;
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Lgdgos 1. Jodos
Section 1. Chemistry

3900 MM0 30aMIdgdo LEGHMNJGHYOHMEs© FaMdbmdosMY MYsdsogdol
dgLPogeolismzols

0. 396Mdgbodzomo*, 8. LoMsdy, J. xogdodg
Lags®mggaeml ¢gdbozn®mo 1boggdliodgdo, mdowolo, Lsds®oggwrm

Bsd®mddo  dodmboemos  do@Ggcool  Tgufogerolodo  sOBYOMEIO  JOMOMSO
3d900m@OH0 doaMIgd0. 6583969005, MHMI FoBoIMG Jodosdo 0oL ds@gmool dglfogerols
MO0  9gomEOo  doEamds b MM  M35wmobggzs  Fo@GgmosHy:  JozMmU Mo/
309390960 © F530Mb M0/ BgbmIgbm-ermaon®o (1, 2].

LEAHOMIAIOMs© FYMIbMBdOIMY 099d30900LS s 39BO0BOL BgBMT9bol LoMmwEols
Q5 30535¢[obbogym3bmdol gomgzscolifobgdom, 659OMITo sDMEHOL 5305359009 30MHOMYdOL
M9od3o0l  33amg30Lsl  4e8mygbgdos  3m33egduimo  doymds.  3939Mmyqbmem-
39HOwobYmo  3Omagbo  41,0,,K,0,Ca0  m@Jbogdom  3O:mIMEGH06M9dMwo Fe-ob
39G9W0DGHMOOL  BYo30mHBg  80dEobsMgMdL s  dobo  FoMM3oL  MEYBOBsGos
306930360, gMdmEobsdoznmo, 3MHobEswmdodoMo  dmbs3gdgool  8930M9gdoLs @
053853900l 3900Mm©9d0L 3339l dmombmgl [1, 3].

3996256003900 sHBMEHOL IMEg3MeEgdol EOoLM30530IM0 SELEMBE00L 5JE035300L
9696205 39@90BIGHMMOL MBbgdom s oL J9M9TY. 39BOWODBIGHMMOL  MBsMdOLL
593H035:300L 9bgM0s momgdol 100 x g6 bs3eqd0s.

6596330 bsorero M0l BsB3z96900, MM 35@OX0BIGHMMOL HBYJPIS0OHWIWO 5EMIJOOL
39652900l 29m3gBHEM05 goblsbw3zMgl oo MgogE0rIE MbIML.

360093bgarmzsb0  blb39390900 oxgoduoMs  773K-bg  Fe-ol dmbmz®obiowol 4
3O0LEHIMEMx0wmo Lod®Eyol — Fe(100), Fe(110), Fe(111) s Fe(211) 3s@smoone
5943H0300500. 15330930 BEAHMWJGHMOMEsE TROABMB0SOY MgoJ300L LoBJseg s slg3g N2-ob
obME0s300L BYbgbios Foduodowr®mos Fe(111) s Fe (211)  3MoLEHOMy®og30we
LodMEYJYODbY. 5doFM™A 58 G030l M95J30900L M7oE0Ds~(300LsMZ0L FoBsbdgfimbowo s
530MbBsMM05 35390 BIGMMOL  LEHOVIBHOsdo  FoMOdMdEIL 139308303900  sdGHoMGO
3M0LEGHIMYM5R0v90 [obbogqgdols dJmbg bsfowszgdo.

Jowomdols o 3oe30dol  mdbogdol  9dBHOZBHMOOL  Lsbom  SMLYdIMOS
393)5W0DsGHMOOL Bgs300DY Log@dbmdEs© BOHOL LEIMOYIE FsdMH3EBs S SgGOIMO
396A®a00L  Mogbgl. OHMms 2963930 MdST0  39BIXODBIGMMOL  5BH03Mds  I306M©I0S
bb3solb3s MsbadmmEglom. 9dudgModnb@gdols sgmo LgMos sd@wowmEm0s L.

OGHIOSGHMOS:
1. Atkins P., Paula ]. & Keeler J. (2022). Atkins' Physical Chemistry, 12th Oxford University
Press.
2. Eremin V.V., Kargov S.I., Uspenskaya I.A. (2021). Fundamentals of physical chemistry. In
2 volumes. M.: Laboratory of Knowledge.
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IR Spectroscopic Studies of Chelate Complexes of Fe (III) and Co (II) Ions with
Fructose

O. Lomtadze, L Japaridze, Ts Gabelia, E. Salukvadze, N. Shalvashvili

Petre Melikishvili Institute Physical and Organic Chemistry of Tbilisi State University, 0186 Tbilisi, st.
Politkovskaya 31, Georgia

Carbohydrates capable of forming water-soluble complex compounds with divalent and
trivalent metals are of considerable interest in medicine, veterinary medicine, the food industry,
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agriculture, and other industries. In agriculture, in particular in animal husbandry, carbohydrates
are used in the form of metal chelates to introduce into the body of animals the missing elements
necessary to combat such a disease as metal deficiency anemia. An analysis was made of the results
of IR spectral studies of Fe (III) and Co (II) chelate complexes with a bioactive organic ligand, D
fructose (Fru), which is a participant in metabolic processes in the body.

The synthesis of Fe (III) + Fru and Co (II) + Fru complexes was carried out by the interaction
of D-fructose with iron and cobalt chlorides, in an alkaline medium (pH = 10.0 - 11.0), with the
addition of solution a 10% NaOH. It was established by the method of electrophoretic studies on
paper that the synthesized compounds are anionic complexes.

IR spectroscopic studies were carried out on the IR spectrometer Termo Nicolet (Avatar-370,
FTIR), with a Fourier transform.

In the IR - spectra of fructose there is an absorption band of stretching vibrations of the
ketone group (- C = O) in the region of 1650 cm™. In the region of 3371 cm, a wide and intense
absorption band is observed, associated with vibrations of hydroxyl groups (associated in various
ways), absorption bands in the region of 1241-1419 cm™ correspond to bending vibrations of
hydroxyl groups. In the region of 1056-1149 cm, intense absorption bands are found,
corresponding to stretching vibrations of C-O bonds.

When Fe (III) and Co (II) ions interact with fructose, the spectra change dramatically. In the
IR spectra of Fe (III) - Fru and Co (II) - Fru, there are no signs of free carbonyl groups in the
region of 1650 cm™. Bands of stretching vibrations of the chelate-type carbonyl group appear in
the case of Fe (III) - Fru, at 1596 cm™ and in the case of Co (II) - Fru, at 1612 cm™.

In the spectra, there are completely no bands corresponding to valence vibrations of alcohol
groups (- C — O). In the Fe-Fru spectrum, the band with a maximum of 3371 cm! is shifted to the
region of 3356 cm’!, and in the Co-Fru spectrum, the absorption band of 3371 cm! is transformed
into a band of 2977 cm!, which corresponds to hydroxyl groups of the chelate type. In spectra is
essentially simplified the short-wave region.

Based on these spectral studies, it can be concluded that the Fe (III) and Co (II) transition
metal atoms cause the coordination of atoms electro donors, and the resulting complexes have a
chelate structure.
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Expanding the horizons for creating new inorganic cyclic and polymeric compounds
in the promising trend of synthetic chemistry

M. Avaliani?, V. Chagelishvili', E. Shapakidze?, N. Barnovi!, K. Chiqovani!, M. Vibliani!

!Tvane Javakhishvili Tbilisi State University, Raphael Agladze Institute of Inorganic Chemistry and
Electrochemistry, 11, Mindeli str., 0186, Tbilisi Georgia;
ZIvane Javakhishvili Tbilisi State University, Alexander Tvalchrelidze Caucasian Institute of Mineral
Resources, 11, Mindeli str., 0186, Tbilisi, Georgia.

One of the most important scientific challenges is based on the conceptual principles of clean
environmental management. In this sense, our team of scientists conducting research on the
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synthesis of new condensed compounds, using the condensation process that offers a wide range of
variants and possibilities for the synthesis of inorganic polymers containing phosphorus. In fact,
our scientific activities have been carried out in the field of fundamental research including
synthesis, analysis, examination of experimental records of condensed phosphate chemistry, the
comparison and correlation of our data with achievements in the field of condensed inorganic
polymer chemistry.

Synthesized double condensed phosphates of polyvalent metals containing alkali metals are
relatively stable and permitted us to examine the process of formation and the composition of
many normal, basic and/or acid of both simple and double di—, tri—, tetra-, octa- and
dodecaphosphates. The method of paper chromatography together with chemical analysis, IR—
spectroscopy, thermogravimetry, X-Ray diffraction, and structural analysis have been used. We
synthesized many new (more than 85-90) formerly unknown double condensed oligo- and
cyclophosphates, whose general properties we have examined. Systematic investigation of M20O-
M, O3-P20s-H20 at 100 °C-650 °C, where M! = alkali metals and Ag, M ' — Al, Ga, In, Sc have
been executed. One of the primary synthesized in the world double cyclooctaphosphates —
K2Ga2PsO24 and Rb2Ga:PsO24 also cyclododecaphosphates: Cs3GasP1203s, Cs3Sc3P120ss, CssInsP12036
have been obtained by us. Some information about the structure and conditions of crystallization
or thermal transitions of mentioned phosphates were described in our important publications in
the INIS-TAEA bulletin etc. [1-3] and are included in the various monographs of well-known
authors and databases [4-6]. Generally: as the radius of M3 decreases, the identity period of the
polyphosphate chain increases, due to complications of its form factors and depending on the
molar ratio of initial components & synthesis temperature. In the simplified schema 1 are
presented various classes of obtained inorganic polymers by interactions of the following
components: phosphoric acid, M20s and M20 at a diverse initial molar ratio by heating on the
temperature range 100-650°C.

Di-&Triphosphates ; Tetraphosphates ; Octaphosphates ; Dodecaphosphates ; Polyphosphates

Schema 1. Various classes of inorganic polymers obtained by thermal condensation process in
the poly-component systems: M20O-M": O3-P20s-H20

Literature:
1. Avaliani, M.A. (2021). Investigation and thermal behavior of double condensed phosphates
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The Sol-Gel Method to Advanced Tl-based HTS Materials

T. Lobzhanidze!, T. Tchagiashvili!, D. Surmanidze!?, G. Dgebuadze?, I. Metskhvarishvili?3, B.
Bendeliani?, M. Metskhvarishvili¢, M. Rusia!, V. Gabunia?5

Tvane Javakhishvili Tbilisi State University, Faculty of Exact and Natural Sciences, Department of
Chemistry, Chavchavadze Ave. 3, 0179 Thilisi, Georgia
Mlia Vekua Sukhumi Institute of Physics and Tevhnology, Laboratory of Cryogenic Technique and
Technologies, Mindeli St. 7, 0186 Tbilisi, Georgia
3Georgian Technical University, Faculty of Informatics and Control Systems, Department of Micropro-
cessor and Measurement Systems, Kostava St. 77, 0175 Thbilisi, Georgia
4“Talga” Institute of Georgian Technical University, Zurab Anjaparidze 5, 0186 Tbilisi, Georgia
SPetre Melikishvili Institute of Physical and Organic Chemistry of the Iv. Javakhishvili Tbilisi State
University, Jikia str 5, 0186, Tbilisi, Georgia

The high-temperature superconductors TI-1223 show a superconducting transition
temperature Tc above 120 K. When synthesized under high pressure, the critical temperature can
reach 133.5 K. T1-1223 is one of the attractive materials for practical applications because it has a
high transition temperature to the superconductivity state (Tc), high critical current density (Jc)
and low microwave surface resistance (Rs). Tl-based HTS films acquired wide attention in passive
microwave applications such as superconducting resonators, filters, and Josephson junctions.

A review of numerous reports shows that the solid-state reaction route commonly used in the
synthesis of the precursor severely limits the ability to control stoichiometry and makes it
impossible to obtain a homogeneous superconductor with the desired phase composition.
Comparative of this method wet chemistry are advanced method because the high-temperature
superconducting materials have several constituent ions, three for Y-123 superconductors, four for
Bi-1223 and T1-1223 superconductors, and sometimes more than four. Therefore, solid solutions,
amplify the problems of solid-state reaction and co-precipitation methods. Therefore,
polycrystalline superconductors with the same overall composition often exhibit different
properties, reflecting small phase purity and compositional homogeneity differences. The sol-gel
process has an advantage over the other methods to achieve homogeneous mixing of the
component cations on the atomic scale and forming bulk-superconducting materials from gels.

T1Ba:Ca2CusOy superconducting samples were prepared by a two-step method. In the first
step, prepared Ba:Ca:Cu=2:2:3 multiphase ceramic precursors, for comparisons two methods we
synthesized precursors by sol-gel method using polymerization (SGMP) and as well as ordinary
solid-state reaction method (SSRM). In second step on both samples, T.O3 was added and finally
synthesis of T1Ba2Ca2CusOy was carried out in a sealed quartz tube. We note that for both methods,
starting materials was used powders materials(Sigma Aldrich) of BaO (99.98%), CaCO3 (99.0%)
and CuO (99.999%). The synthesis of a precursor by the sol-gel method was used acetic and nitric
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acid for dissolved oxide and EDTA acid (> 99%) as a complexing agent. For polymerization we
used Acrylamide monomers (299%); NN

— Methylenebis(acrylamide) (99%); 2,2-
Diethoxyacetophenone (>95%).

The prepared patterns were characterized by X-ray diffraction (XRD, Dron-3M) with CuKa
radiation. Ac susceptibility and the high harmonic response of samples are measured in weak ac

and dc magnetic fields. As a result, we could conclude that The SG method was demonstrated as a

successful alternative to SSR methods allowing a faster production of the high-purity T1-1223
phase high temperature superconductor materials.

HYDROSULFURIZATION REACTIONS OF THE ALLYL DERIVATIVE OF
MANNOPYRANOSE

L. Tabatadzea, N. Sidamonidzeb, M. Isakadzeb, M. Gabuniaa, M. Kobakhidzea, E. Chachuab

aDepartment of Chemistry, Sokhumi State University, 26 Ana Politkovskaia Street, 0186 Thbilisi, Georgia
bDepartment of Chemistry, Iv. Javakhishvili Tbilisi State University, I. Chavchavadze Ave., 0179 Tbilisi,
Georgia

In order to create biologically and physiologically active preparations, a synthesis of a new
type of sulfur-containing glycosides was carried out. The hydrosulfonation reactions of 1-O-allyl-
2,3,4,6-tetra-O-acetyl-f-D-mannopyranose with ethyl-, propyl-, and n-butylmercaptans in the
presence of a neutral dicobaltoctacarbonyl catalyst are discussed. New synthesis methods have
been developed. Hydrosulfonation condensation reactions were mainly carried out according to
the Farmer's rule, although in a small amount (6-9%), the formation of products obtained

according to the Markovnikov's rule also occurred. The antimicrobial activity of the synthesized
products was studied.
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The structure and composition of the obtained compounds were determined by physico-

chemical-research methods: elemental, polarimetric method, IR and 13C-BMR, 1H-BMR
spectroscopy.
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ADSORPTION-SEPARATION PROPERTIES OF NEW ZEOLITE-LIKE
NANOMATERIALS

L. Eprikashvili, T. Kordzakhia, G. Tsintskaladze, N. Pirtskhalava, M. Dzagania, M. Zautashvili

Petre Melikishvili Institute of Physical and Organic Chemistry of the Iv.Javakhishvili Tbilisi State
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Studies of dealuminated and decationed high-silica zeolites have shown that during these
processes the channel availability for organic molecules increases, i.e. there is a change in
molecular-sieve properties of zeolites. Of particular practical interest are expensive synthetic high-
silica zeolites of ZSM series (silicalite-1 and silicalite-2).

Natural Georgia clinoptilolite (Khandaki deposit) was used as an object of the study. The
treatment of clinoptilolite with mineral acids is accompanied by parallel processes of de-
cationization and dealumination, resulting in a new zeolite-like nanomaterial, in which the crystal
structure of the mineral (H-Clinoptilolite (H-Cl.)) is preserved.

To clarify the peculiarities of structural changes occurring during acid treatment, the IR-
spectra of the treated samples were compared. Based on this, it can be assumed that silicalite
structural elements appear in the zeolite structure. As well as most of the structure undergoes
amorphization at high acid concentrations and adsorption of water vapors on these materials
decreases.

The adsorption-separation properties of acid-treated clinoptlolite (H-Cl.) were studied by gas
chromatography. Model mixtures of o-, m-, p-isomers of xylene, chlorotoluene, and nitrotoluene
used as a test system.

A number of parameters determining the chromatographic separation process showed that
after treatment of clinoptilolite with 1N HCI solution, the test compounds eluted from the column
in the following order: o-m-p isomers, but the retention times of these compounds differed
insignificantly. When treated with 2N HCI solution, however, the isomers were clearly separated
in the same order, especially p-chlorotoluene and p-nitrotoluene. Silicalite exhibits similar
adsorption-separation properties. Treated clinoptilolite retains up to 50% of the crystalline zeolite
phase and a relatively high aluminum content. Probably, the predominant adsorption of p-isomers
occurs on centers of a different nature than in the silicalite, because the separation properties are
lost during deeper de-aluminization and the test compounds are eluted as a single peak.

Thus, acid modification of natural clinoptilolite leads to the formation of zeolite-like
nanomaterials, which in some cases can be used as a sorbent for gas chromatography.
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Development and Validation of Analytical HPLC Method for Quantitative
Determination of Levofloxacin in Aqueous Solutions in Support of Adsorption Process
Study on Natural Zeolites

I. Rubashvili, M. Zautashvili, K. Ebralidze

Petre Melikishvili Institute of Physical and Organic Chemistry, Ivane Javakhishvili Tbilisi State Uni-
versity, Tbilisi, Georgia

Today, one of the most serious environmental and human health problems is residual
antibiotics pollution. Therefore, it has been a great exigency to develop some efficient and cost-
effective treatment methods and technologies for antibiotics removal from industrial and
household contaminated water. There is the most used technique - adsorption for the treatment of
wastewaters. Due to high cation-exchange ability as well as to the molecular sieve properties,
natural zeolites can be used as adsorbents for removal of the above-mentioned antibiotics from
wastewaters and in the purification process. In order to measure and evaluate adsorption process
carried out on the selected adsorbent in static and dynamic conditions there is a need to develop a
suitable analytical method for quantitative determination of adsorbed antibiotic pollutant in
effluent and influent solutions [1].

The present research concerns the development and validation of a new, selective, sensitive
and rapid HPLC method for the quantitative determination of the most frequently used
fluoroquinolone antibiotic — levofloxacin in aqueous solutions to measure it adsorption on the
natural zeolites — clinoptilolite and mordenite.

The HPLC analytical method was developed using HPLC system (Agilent Technologies, USA)
and a column - Agilent SB-C18 4.6x250 mm, 5 pm (USA). A mixture of 0.05 M citric acid solution,
1 M ammonium acetate solution and ACN 70:2:28 v/v was used as a mobile phase (MP) with
isocratic elution; The flow rate of MP was 1.0 mL/min; The detector wavelength was 293 nm, and
the injected volume was 20 pL; The column temperature was maintained at 30°C. The MP was
used as a diluent. The test stock solution was prepared the following procedure: the analytical
standard of levofloxacin was diluted in HPLC grade purified water in order to obtain the
concentration of 1000 pg/mL; Then 0.2 g of each zeolitic adsorbent was transferred to 50 mL
Erlenmeyer flask and added 20 mL of the test stock solution. Initially, zeolite sample with
adsorbate levofloxacin solution was left on an orbital shaker at 150 rpm for 15 min, then statically
for 45 min; Then the adsorbent sample was centrifuged at 3000 rpm for 5 min. 1 mL of the
obtained supernatant was transferred to 10 mL of volumetric flask and diluted to volume with
diluent, mix well; The obtained solution was filtered through 0.45 pm PVDF membrane syringe
filter; The pH value of the obtained test solution was adjusted to obtain 2, 4, 7, 9 by adding 0.1 M
NaOH or HCI solution. The test solutions with various pH values were used for HPLC analysis.
The quantification was performed by the external standard method using 50 pg /mL levofloxacin
standard solution in the same diluent. The blank solution was prepared as the same manner as the
test solution; the dilution was done by the HPLC purified water.

The proposed HPLC method was validated with respect to robustness (standard solution
stability study, membrane filter compatibility test), system suitability test (the number of
theoretical plates, symmetry, RSD, % of peak areas and retention times), specificity, linearity-
range (over the concentration range of 0.02 to 2000 pg/mL antibiotics), precision, accuracy, limits
of detection (LOD) and quantitation (LOQ) ICH Q2 guideline requirements [2]. The LOD and
LOQ were 0.015 and 0.02 pg/mL, respectively. The square of the correlation coefficient (R?) was
less than 0.999 which indicates very good linearity and the recovery of the method was 99.5 %
which shows that the method is accurate. No interferences from blank solution were observed and
peak was pure.
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Development of promising cathode materials for Li-ion accumulators based on
modified lithium-manganese spinels

Kachibaia E., Paikidze T., Japaridze Sh

R.Agladze Institute of Inorganic Chemistry and Electrochemistry of the Ivane Javakhishvili Tbilisi
State University

Nowadays, almost all portable electricity operated equipment has reached significant success
due to development of Li-ion batteries. Their application has led to improved (increasing)
performance of mobile phones, laptops, cameras, etc., and provided the practical use in electric
vehicles and even small aircrafts. Today these materials are the subject of intense study and
development internationally. Lithium-ion accumulators (LIA) have undeniable advantages due to
the high activity of lithium, the lowest self-discharge and sufficiently high safety. LIA have high
electrochemical characteristics, which still are being improving.

The operation of LIA is mostly impacted by the properties of cathode materials. The
increasing interest towards the development of alternative sources of energy prompts the issue of
elaborating and studying the cathode materials for high-voltage power sources based on LIB. In
this case, the production of nanostructured materials becomes urgent.

The purpose of the presented work was creation of relatively cheap and environmentally
acceptable nanostructure, high voltage cation substituted spinel type compounds — LiNiosMn150s,
and their derivatives LiMexNios-xMn1504 (where Me - is doping metal —Co, Cr and others, 0<x<0.4)
as promising cathode materials for power consuming lithium-ion accumulators (LIA). As a result
off carried out investigation the following problems have been addressed: 1.optimization of
crystallization conditions for spinels with given composition; 2. development of physical and
chemical basis for production of multidoped, phase pure, nanostructure LiMexNios-Mnis504
(Mex=Co, Cr) spinel type compounds with cubic syngony, using manganese, dopants ( Co, Cr) and
lithium acetate. Samples were obtained by a relatively low-temperature method, based on thermal
decomposition of eutectic mixtures of Li, Mn, Ni and other dopants acetates /1/. X-ray studies of
samples were carried out using DRON-3 diffractometer in the focused CuKa radiation. The
phaseidentification was carried out using diffractometric data for nonorganic compounds along
with latest corresponding literature data. Evaluation of coherent scattering regions (d.nm) was
carried out by the Debye-Scherrer formula: d=0,9A/BcosO, where A is wave length, p is line
broadening at half the maximum intensity, 0 - diffraction angle. Particle size of synthesized
samples was calculated using transmission electron microscope (TEM). Thermogravimetrical
studies were carried out using Q-1000°C derivatograph with simultaneous recording of T, TG,
DTA and DTG curves. Chemical analysis of the samples was determined by atomic absorption
method, as well as by traditional methods of chemical analysis. The results of the performed
researches confirmed that by Li-Cr-Ni-Mn and Li-Co-Ni-Mn eutectic mixtures calcination
temperature optimization it is possible to prepare phase-pure, nanoscale LiMexNios«MnisO4 type
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(Me = Cr, Co) samples with cubic structure. In this case, already at 200°C beginning of
structurzation is fixed, and the final formation of the spinel structure takes place at 350°C.
Samples, prepared at 500°C and 700°C, represent phase pure cubic nanoscale spinel (d = 10 + 25
nm).

The double doping of LiMn204 spinel can promote increasing of spinels stability both in the
synthesis process and in the cycling stage. Substitution of Ni in LiMexNios«Mni1504 by Co/Cr or
other metals can trigger significant structural and electrochemical changes, such as structural
transformation during extraction and increase of lithium diffusion rate.

Cathode materials developed on the bases of nanostructure spinels with particle size 10-
20nm, characterized by large specific surface, good crystallization, etc., due to high kinetic
characteristics of nanostructure, will be able to generate high power and should be used as a
promising cathode material of high capacity next generation Li-ion batteries, which provide
energy for electric vehicles (EV) and hybrid electric vehicles (HEV) /2/
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SIMPLE AND EFFECTIVE METHOD FOR SEMI-INDUSTRIAL PRODUCTION OF
HIGH PURITY QUERCETIN FROM ONION SKIN

Sh. Oboladze*, M. Tsitsagi, I. Rubashvili, M. Chkhaidze, M. Khachidze

TSU Petre Melikishvili Institute of Physical and Organic Chemistry
5, A.Politkovskaya Str., 0186, Tbilisi, Georgia

Onion skin is agricultural by-product. One application of this material is the extraction of
flavonol quercetin that is used as an antioxidant and nutritional supplement to nutraceuticals.
Other functional benefits of quercetin include anti-inflammatory activity, antihistamine effect,
allergy medication, and anticancer and antivirus activities.

The present study aimed to determine the optimal conditions for semi-industrial effective
method of receiving of the high purity (>95%) flavonol quercetin from onion skin.

Onion skins is obtained from local market; only those with an orange, dry outer covering is
used. Although many extraction methods have been improved recently, developing more cost
efficient, simple and selective method and new techniques remains a challenge. Onion skins is cut
into pieces (<10 mm) using a Robot-blender (Silver Crest SC-8022, 7kW). Extraction procedure
precedes using Ultrasonic Bath. The ratio onion skin to solvent (ethylacetate) is 1:10 (w/v).
Optimal conditions are: Ultrasonic frequency 37 kHz, temperature 20-350C, extraction time
30min. The plant extracts is filtered using filter paper. The filtrate is then concentrated under
reduced pressure in vacuum at 30-350C for 25min using a rotary evaporator (Yamato RE211,
0.098Mpa) and mixture is absorbed onto celite at the same time.

The preparative purification of crude quercetin is also considered in our study, since it
represents an important step in the manufacture of high purity target product. DCVC is the best
choice. Method is very scalable, faster, uses less solvent, less silica and has better resolution than
Flash Chromatography. Eluent system is Ethylacetate/Hexane. Gradient increase is 5%. HPLC was
found to be simple, accurate and precise method of analysis for routine quality control. Yield of
pure (>95%) quercetin is 0.13(+0.02)%.
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THE PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMS OF PANIC
ATTACKS AND THEIR LABORATORY DIAGNOSIS

I. Seniuk, V. Kravchenko
Department of Biological Chemistry, National University of Pharmacy, Kharkiv, Ukraine;

Introduction. Panic attacks are a major manifestation of panic disorder, but panic disorder
does not occur in all panic patients. 35.9-46.0% in the population have experienced at least one
panic attack in their lifetime. 10% in the population experience episodic attacks without any
sequelae. Panic disorder occurs in approximately 1-5% of the adult population. Risk factors are
female gender and anxiety that occurred during childhood. Panic attacks are 3-4 times more
common in women than in men. This may be due to the influence of hormonal factors. In
particular, higher levels of testosterone in men predispose them to a more active and aggressive
reaction in stressful situations, while in women, fear is more common. On the other hand, in men,
the presence of panic attacks may go unnoticed in counselling because in men, it is more likely to
cause alcohol addiction as a way of reducing anxiety, which is why the patient seeks help for
problems with alcohol consumption and not for panic attacks.

Aim. To provide a historical sketch, the concept, nature and mechanisms of panic attacks. To
consider recommendations for laboratory diagnosis of this symptom based on physiological and
biochemical indicators of the body.

Materials and methods. Internet resources on scientific publications that illuminate the
etiology, pathogenesis and diagnosis of panic attacks were used.

Results and discussion. The word "panic" comes from the Greek mavikég, after the ancient
Greek god Pan. According to mythology, Pan had an intimidating appearance (he had horns and
goat legs), lived in the forest and used to appear unexpectedly in front of travelers, causing them
intense fear. The ancient Greek philosopher Plato, in his dialogue Timaeus, suggested that the
difficulty in breathing characteristic of a panic attack was due to an imaginary phenomenon called
"wandering uterus" in a woman's body: "in women that part of them which is called the uterus, or
womb, is nothing but a beast dwelling within them, filled with child-bearing lust; when this beast
is in heat, and it has not had occasion to conceive for long, it becomes frantic, prowls all over the
body, constricts the airways and does not let the woman breathe." Ancient Greek physician
Hippocrates linked anxiety symptoms to the theory of temperament, which depends on the ratio
of 4 elements in the body (blood, lymph, black and yellow bile). Hippocrates attributed the
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symptoms of anxiety to a state of melancholy (an overflow of "black bile"). This notion of a link
between anxiety and melancholia (i.e. a depressive state) persisted in medicine until the 17th
century. For example, the English scholar Robert Burton, in his book The Anatomy of
Melancholia, described the symptoms of panic attacks in melancholia and identified the main
sources of anxiety: fear of death; fear of losing a loved one; paranoid anxiety; hypochondria;
agoraphobia; claustrophobia; acrophobia; fear of future events; fear of public speaking. Until the
beginning of the 19th century, panic symptoms were considered to be a disease of the organ
concerned: heart rhythm disturbances, for example, were considered to be a disease of the heart.
For this reason, general practitioners, rather than psychiatrists, dealt with the treatment of anxiety
symptoms. In the mid-nineteenth century, the connection between panic symptoms and
psychological factors was established. Their study and treatment became one of the branches of
psychiatry. During this period, panic disorder was considered one of the manifestations of
neurasthenia. Sigmund Freud was the first to suggest that panic disorder was not always associated
with neurasthenia; he coined the separate term "Angstneurose" to refer to anxiety disorders. At the
beginning of the twentieth century, the view that panic attacks were related, among other things,
to hereditary factors became widespread. In the 1950s, drugs to treat panic attacks (monoamine
oxidase inhibitors, tricyclic antidepressants and benzodiazepines) appeared. In 1980, the diagnosis
of panic disorder appeared, and it was mentioned for the first time in the DSM-III Diagnostic and
Statistical Manual of Mental Disorders as a separate psychiatric diagnosis. In DSM-III-R (1987),
agoraphobia was no longer a separate diagnosis, but was considered a consequence of panic
disorder. The latter was divided into 2 types: panic disorder with agoraphobia; panic disorder
without agoraphobia. In addition, emphasis was placed on the importance not only of panic
symptoms during an attack, but also of a phobic fear of the possible occurrence of further attacks.
DSM-IV (1992) retained the previous definition of panic attack, but stated that panic symptoms
can occur in disorders that do not meet the clinical criteria for panic disorder. A division of three
types of panic attack was also added: spontaneous attack; situational attack (due to agoraphobia);
and attack triggered by a specific phobia.

Panic attacks (episodic paroxysmal anxiety) are attacks of severe anxiety (panic) or fear (most
often fear of death, less often fear of loss of consciousness, loss of control, helplessness or fear of
"going mad") accompanied by a rapid heart rate and a feeling of "choking" or "shortness of breath".
In addition, symptoms such as increased blood pressure, "trembling inside", shivering in
extremities, hot and cold flushes, numbness in extremities, increased sweating, feeling "unsteady"
or dizzy, nausea, derealization or depersonalization, etc. are sometimes reported.

There are several theories of the onset of panic. One of them is altered brain biochemistry,
when a person lacks endorphins, dopamines. And hormones such as adrenaline predominate in the
blood. And with that, a person begins to have panic attacks. The theory, in principle, is interesting,
and we cannot say that it is fundamentally wrong, because there have not yet been studies that
prove conclusively that panic attacks occur precisely because of altered brain biochemistry.

In addition, there are cases in professional practice where people get rid of panic attacks,
agoraphobia and other fears in a very short time. This suggests that no one has changed their
biochemistry. If the cause was just brain biochemistry, it would be the only cause in all people.
And to get rid of panic attacks, a person would just have to change their biochemistry. But since
there are so many examples of people who did nothing with their biochemistry, but only broke
the mechanism of panic attacks and got rid of them that way, the theory cannot be 100% correct.
Although it is partially true in two cases: when the person has a very high level of anxiety and
when there is depression. Here we can definitely talk about altered biochemistry and that some
medication - including antidepressants - should probably be used.

The next cause of panic attacks, which very many people consider to be the main cause, is a
person's internal conflicts. It is those internal unresolved situations that lead to panic attacks. This,
too, is difficult to agree with, because there are many examples of people who have not resolved
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any internal conflicts and still got rid of their problem. Of course, we can agree that internal
conflicts do increase a person's level of anxiety, and this, of course, also contributes to panic
attacks. This may well be an indirect cause, but not the main one.

If you are having panic attacks the reasons for this are primarily due to exhaustion.
Psychological exhaustion implies some psychological traumas associated with the loss of a loved
one, a divorce, a separation - that is, some stressful moments in life that really hit the nervous
system and deplete it.

Emotional exhaustion is associated with some new life situations, strong experiences. This
may be a move to another city, an exam, a job interview or an unexpected encounter. It also
includes internal and external conflicts, when, for example, a person constantly quarrels with
relatives and does not want to live in the family, but also has nowhere else to go.

Physiological exhaustion occurs when people start to lead sedentary life, abuse alcohol,
cigarettes, some psychotropic substances, drugs. By the way, psychologists notice that many people
suffering from panic attacks begin to lead a passive lifestyle. And one of the reasons that begins to
accompany the emergence of neurosis, panic attacks, agoraphobia, is hypodynamia. Most of the
symptoms are caused by it.

Let us say that at a certain stage in a person's life, when all these three exhaustions -
psychological, emotional and physical - come together, his nervous system is shaken. If before it
was strong, some external shocks from outside were not felt. When a man was anxious, he was
nervous, but he did not feel any great tension in his body. Now, when his nervous system is
exhausted, at some point the person first experiences something akin to a panic attack, and he
becomes ill. It could be after a hangover or after he has heard some bad news. It could just be a
succession of stresses. At this point, his body is in a depressed state and his nervous system is in an
anxious state. And he has background anxiety, which most people at first just don't notice.

Anxiety is our body's defense mechanism, and when we get scared, our anxiety starts looking
for danger. But in panic attacks there is no real danger and because the person does not know what
is happening to him, he gets scared of the episode. He runs out of the shop, calls an ambulance,
thinks he is dying. And in that moment he experiences a very intense, all-consuming, panic-
stricken terror. And it's this panic terror that's recorded in his subconscious. In his subconscious, a
so-called adrenaline recording takes place. And it is this fear that a man later on fears. At the same
time he begins to constantly control his inner sensations. And most often he controls those inner
sensations and symptoms which accompanied him the first time he had a panic attack. For
example, if a person had it accompanied by palpitations, he begins to monitor his pulse: if his
blood pressure - he will check his blood pressure, etc. This is where the mechanism closes in.
People in panic attacks are not afraid of getting sick, or of their symptoms - they are afraid of the
fear itself. It is that first horrible fear that they experienced when they first had a panic attack.
And the interesting thing is that the more a person begins to control their symptoms, the more
they intensify, and the more often a new panic attack is triggered. So here we need to understand
that, essentially, a panic attack is a self-maintaining mechanism. The person is constantly
straining, constantly controlling themselves because of fear, new symptoms intensify, and this
mechanism is triggered over and over again.

A psychotherapist should be consulted to determine the cause of a panic attack. If the somatic
nature of panic attacks is suspected, the doctor may refer to specialists such as: general
practitioner, general practitioner, cardiologist, neurologist, pulmonologist, endocrinologist to
determine the cause of the panic disorder. It should be differentiated from autonomic-visceral
partial seizures in epilepsy, paroxysms of arrhythmias, hypoglycemic states, intoxication disorders,
withdrawal symptoms, pheochromocytoma attacks, etc. Unlike many emergencies, panic attacks
are not life-threatening but are extremely distressing for the patient, require the exclusion of truly
dangerous acute somatic conditions and therefore require urgent care.
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A laboratory and instrumental examination is required to determine the physiological and
biological basis of panic attacks: blood chemistry: lipid profile (total cholesterol, high-density
lipoproteins, low-density lipoproteins, very low-density lipoproteins, triglycerides, atherogenicity
coefficient); daily ECG Holter monitoring (to detect arrhythmias); daily blood pressure monitoring
(for diagnosis of hypertension); biochemical blood tests (total protein, albumin, urea, creatinine)
and urine tests (total urine analysis, urine protein, urine albumin); blood electrolytes (sodium,
potassium, chlorine); chest X-rays; if abnormalities are detected, a CT scan is more informative (if
hyperventilation panic attack symptoms are present); a respiratory test to determine the blood gas
content.

Panic attacks are often caused by endocrine disorders, so it is advisable to assess thyroid and
parathyroid function by determining free T3, free T4, thyrotropic, parathyroid hormones, thyroid
peroxidase and thyroglobulin antibodies, and by ultrasound.

In cases of arterial hypertension with ineffective treatment (i.e. no effect of blood pressure
lowering medication), a differential diagnosis with pheochromocytoma should be made by
ultrasound of the adrenal glands, measurement of mechanophore, normetanephrine, adrenaline,
noradrenaline and vanillylmandelic acid in urine and blood plasma. Panic attacks may also be
accompanied by epilepsy. In order to detect organic brain damage it is necessary to carry out:
electroencephalography; Magnetic Resonance Imaging of the brain and cerebral vessels. Panic
disorder as a consequence of alcohol and drug use cannot be ruled out.

In order to understand the causes of panic attacks and to get rid of them you should first
restore your nervous system, for all the three factors we talked about above. And only after that,
or in parallel with that, can the panic attack mechanism be broken down. It works by analogy
with a real mechanism: if any one part is removed from it, the mechanism breaks down. It is the
same with panic attacks: when one understands how and what works, and pulls the parts out of
the mechanism, it breaks, and the panic attack ceases to exist in one's life.

Conclusions. One of the widespread pathological manifestations in the world - panic attacks,
which recently have high relevance against the background of urbanization, psychological
influences in society, consequences of past pathological conditions (e.g. Post-COVID syndrome) -
is disclosed. Physiological and biochemical mechanisms of panic attacks and their laboratory
diagnosis are disclosed.

Photocolorimetric determination of duloxetine hydrochloride in a
complex-forming solution.

I.. Gurgenidze, Sh. Japaridze, T. Paikidze, N. Nizharadze, N. Khavtasi

R. Agladze Institute of Inorganic Chemistry and Electrochemistry of Ivane Javakhishvili Tbilisi State
University. Tbilisi, Georgia.

Duloxetine hydrochloride CisH20CINOS ((3S)-N-methyl-3-naphthalen-1-yloxy-3-thiophen-2-
ylpropan-1-amine hydrochloride)) is an antidepressant and anxiolytic; a selective serotonin and
norepinephrine reuptake inhibitor (SNRI). It is used in depressive disorders, anxiety disorders,
neuropathic pain, chronic musculoskeletal pain, fibromyalgia, and diabetic neuropathy [1].
Spectrofluorometric analysis of duloxetine hydrochloride is known in the literature: with 7-
chloro-4-nitrobenzofurazone (NBD-Cl) and borate buffer at pH 8,5 at a wavelength A=478 nm in a
concentration range of 1,0 + 12,0 pg/ml [2]; using acetonitrile and water (8:2) A=290 nm, in the
concentration range of 10 + 50 pg/ml [3]; in 0,1 N HCL, at A=288 nm in a concentration range of 5
+ 30 pg/mL [4].

Colorimeter (K®K-2MII) analysis of duloxetine hydrochloride was performed in a
background solution consisting of 0,08 M citric acid (CeHsO7), 0,05 M trisodium citrate
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(NasCeHs07), 0,022 M hydrochloric acid (HCI) and 0,005 M copper sulfate pentahydrate (CuSOs +
5H20 ) to the mixture in a 10 mm quartz cuvette. 16 solutions of duloxetine hydrochloride with
three concentration ranges (2-10¢ + 2-10 M (0,002 + 2 mg/l)) were prepared. The dependence of
the wavelength (A) on the transmittance (T) and optical density on the sections of the range 315,
340, 400, 440, 490, 540, 590, 670, 750, 870 and 980 nm were determinates. There are 2 peaks
corresponding to the wavelengths of 490 and 670 nm, and there is a difference in peak height
between the background and the maximum concentration of duloxetine hydrochloride solutions.
At these two wavelength sections, the concentration dependence of duloxetine hydrochloride on
the optical absorbance was captured.

At 490 nm in the concentration range 2-10° + 3-10* M (0,02 + 0,3 mg/1) R? = 0,9792, which
makes it possible to use these curves as calibration curves (Fig.1, A).

At 670 nm in the concentration range 2-10° + 2-10° M (0,02 + 2 mg/l) R? = 0,9828, which
makes it possible to use these curves as calibration curves (Fig.1, B).
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Fig.1. Calibration curves, dependence of concentration ( ¢ ) on optical absorption ( Abs ) at
different additions of duloxetine hydrochloride:

A.(c=0,02;0,04; 0,08; 0,12; 0,16; 0,2 and 0,3) mg /L , at a wavelength of 490 nm;

B. (c =0,02; 0,04; 0,08; 0,12; 0,165 0,2; 0,4; 0,8; 1,2; 1,6; and 2,0) mg /L , at a wavelength of 670
nm.
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Manganese oxide catalysts for environmental processes

V. Bakhtadze , V. Mosidze, N. Kharabadze, R. Janjgava, M. Fajishvili, N. Mdivani

Iv. Javakhishvili Tbilisi State University, R.I. Agladze Institute of Inorganic Chemistry and
Electrochemistry, Tbilisi, Georgia , 0186, Tbilisi, Mindeli str. 11

The analysis is made of the results of performed investigations: elaboration and study of
physical-chemical properties of the catalysts on the basis of manganese oxides and on their use in
various fields of chemical industry. Physical-chemical and technological foundations of the
formation of oxide-manganese catalyst-absorbent of new-type are validated. It has been shown
that for processes of purification of combustible gases from H2S and organic sulphur compounds
he most favorable thermodynamic and kinetical conditions are created at manganese catalyst the
composition of which near to Mn3Os. This type of the catalyst, together with MnO2 and, partially
with Mn20s3, hold a firm own place in the catalytic processes [ 1 ]. The direction, associated with
the use of modified alumooxide carrier for elaboration of oxide-manganese and metallic catalysts
(Pt, Pd) became as the new and prospective in the technology of carriers and catalysts, used in the
processes of oxidation and hydrogenation. Technological modes, realized in given method, provide
to activate solid-phase reaction of the formation of calcium aluminates at lower temperatures, as
well as to stabilize surface-structural characteristics and to enhance thermal stability and
mechanical strength of modified carrier[ 2 ]. In the technology of the catalysts of aluminium
oxide, by the use,of the carrier, preliminary modified by calcium oxide, the Mn-Pd catalyst was
elaborated available for oxidation of CO and hydrocarbons of spent gases of the motor transport.
The addition of palladium to the oxide-manganese catalyst leads to the formation of new centers
on the surface which are active in the reaction of CO oxidation. The particles of palladium are
dispersed in the matrix of MnO:, they don’ t penetrate into the depth of the pores. The processes
of the formation of manganese catalysts in reaction medium were studied. The method for
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preparing of the Mn-Pd catalyst includes processing the samples with an ammonia water solution.
The obtained samples are more active in the CO oxidation reaction than the samples formed by
other methods (hydrogen or formate). Treatment of the catalyst with ammonia water causes the
formation of a palladium ammonia complex, which decomposes witha formation of palladium
black. It can be concluded that the treatment with ammonia water leads to the completion of the
formation of the active surface of the catalyst and to the temperature decrease of complete
oxidation of CO [ 3 ]. The experience of industrial operation of catalysts on the basis of modified
alumocalcium carriers has shown that by duration of efficient operation of reburning of
discharged gases of the engines of internal combustion they may compete with well-known
industrial marks of the catalysts.
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The Role of Nanocomposite Materials in Zoological Medicine

R. Gigauri, L. Khvichia

TSU R. Agladze Institute of Inorganic Chemistry and Electrochemistry, Tbilisi, Georgia Mindeli st.Ne 11.

The area of application of nanomaterials is quite large. Hundreds of anthelmintic compounds
of both organic and inorganic origin are used to fight against animal diseases. Their optimal
conditions and physiological activities have been successfully studied by Georgian scientists. For
example, hydrogen arsenates of tin, zinc, manganese, calcium were produced by Georgia and
exported in large quantities mainly to countries in Central Asian.

Our aim was to study more modern composite materials, the use of which would be more
effective and safer from an ecological point of view. Albendazole was selected from the group of
benzimidazole derivatives. Composites were obtained: C12H1sN3O2S .CuS0O4,
C12H1sN302S.Zn3(PO4)2, C12H1sN30:2S.Cas  (POs)2, C12H1sN3025.CaCOs. Pharmacological group:
anthelmintic drug in veterinary medicine is used to treat monieziosis both in small and large
animals, to improve metabolism in the body. They do not accumulate in parenchymal organs after
taking a defined dose. It has synergistic effect. A pharmarticle was drawn up for each drug, which
implies identifying the ingredients included in all four drugs, determining the methods according
to the standard. Pilot trials are planned to test drugs directly on animals. Upper and lower limits
will be established for quantitative use of drugs and selection of optimal conditions.

Intensification of electrolysis extraction of copper from diluted sulfate solutions

T. Gagnidze, Z. Qebadze, R. Chagelishvili

L. Javakhishvili Tbilisi State Universitety, r.Agladze Institute of inorganic Chemistry and hemistry and
Electrochemistry, Georgia, Tbilisi, Mindeli str.11, 0182

In the process of processing polymetallic ores, a large amount of waste containing heavy
metals sulfates are formed, which, as a result of natural leaching, fall into wastewater, polluting
the environment. The main source of pollution is copper ions. Therefore, the finding of rational
ways to extract copper from career and industrial effluents is an urgent problem.

To isolate copper from diluted sulfate solutions, the use of the method of direct electrolysis
(cathode precipitation), which allows you to extract metals from aqueous solutions in the form of
targeted product. However, the difficulties are associated with the receipt of electrolytic copper
precipitate from diluted solutions (<1g/l) due to low current exit and high electricity consumption.
Therefore, one of the main ones is the problem of the intensification of the electrolysis process,
since in the case of diluted solutions, the rate of deposition of copper on the cathode is determined
by the speed of transport processes. The problem is quite resolved when using as cathodic
electrodes of carbon fibrous materials (CFM) with a highly developed reaction surface and the
creation of an the appropriate construction of an electrochemical reactor.

To extract copper by electrolysis from diluted solutions as a cathode material was selected
Carbon fiber material “Ural” TM-4-22, which is characterized by high physical and chemical
properties.

The process of extraction of electrolytic copper from diluted sulfate solutions was carried out
on a reactor designed by us with an improved hydrodynamic regime and with a cathode block
with flowing a three-dimensional electrode made of carbon fibrous material “Ural” TM-4-22. The
design of the electrolyzer helps to reduce the hydrodynamic resistance of the solution when
passing through the cathode pores of CFM and thereby accelerates the rate of precipitation of
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metal by reducing cathodic polarization in the thickness of coal-graphite electrodes material.

Studies have shown that electrolysis in the indicated electrolyzer (when using unpolarized
CFM as cathode material) from diluted solutions the degree of copper extraction is 94-96% with a
electricity consumption of 3.8 kWh/kg.

In order to intensify the electrolysis process of extraction of copper from diluted sulfate
solutions, investigated the also effect of preliminary cathode treatment (polarization) of carbon
fibrous material in a solution of alkali and acid to change the state of the surface of the CFM.
Cathode processing showed that during electrolysis in aqueous solutions, carbon fibrous materials
undergo transformations, the result of which is change in the mass of the electrode, its inpatient
potential and specific electrical conductivity, which ultimately can lead to a change in the kinetics
of electrode processes, related the restoration of hydrogen ions and the intensification of the electrolysis
process.
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390 GO0 89933000609Mds bdot 8900b393580 3m0sBOYOL 5MGH9R5dGH9oL (Bobo@gdo,
65bo@9d0, 965093900, INDs035, LINW3HYMJd0), OLGHMMOMWo dgawrgdl  Tgbmdgdl o
31939 SMJIMEOMAO0MMHO SEPOWGOL. o 3MEGHIOWo 3993300MGMBS  MBOM FoOOOM
369055, 0go dMO3938 953056l 9dmddggdol, BIBEGHIbBooLs s FodMboG30L  Yzgws

9()30(3909gdL: BMEHMIOL, ©M3w9F963JL, Hoabgdl, bawbsfgemgdl s 0bliE®mdgbdgdl s
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5.0. OMMOE  FIXIIW  Md0YIHIOL, 0l 3Mgd3ogdl. @I,  Jowrsdgdo,  figserdzgds
0903300M9Md5 s 0MBgdMH030 A9MgIM 51939 A9BObOEgds 3G F993300MGMdOL
Bofoams,  ©oyob 503056900  00g6GHORBOE0MGdD Lo ozl 39bgdcmO3
sb3sx3BH9b. MBM™ 9303, 39WGHVIOMEo 399330MIMBS 56 F9IMOBIMAWGds bME M
353905 MH0 Md0YJEHY00m, OHMIgEms babgs s dgbgds Ggaz0dwos. ogo sbg3g d9ygds
3053539005 MMH0  gargdgbBgdologsb, MMAMMGd0(359: BHEMIOE0Jd0, M0EGMSWgdo, G(Ibs-
0o 96900, 300900 s W9A96@gd0, 3EbS s MbIMGOO, BMIdoE LsbMYsMYdST0
05030/ MoMdsL 350593935, 0935 NGO 899330MYMdS 56 MOl TbME MmO
3OGHIRBOJAHIOOLS @O BHMOOE0JOIOL  GODMIOMds. i ML IgGbLogMYdOL, MgzEgJLool,
395HM900Ls s 530(Y9gd0oL 3OMEgLO, HMIYOE Y39s 9g3MJols SBOBOSMYOU.

93969 L¥YsMH™MTo, NGO JOM-gOMNO Y39wsHy dE0gmo 0blEMmdgbEos
BOBMYIMYOGOOL  oMmOJdbols @S  0EYJOOL  Fobobergdolmgol.  Ibodzbgwm3zsbglios
Lodmgoodm 36md0gMqd0l 5350;905 s LaBMAOMYd50 35UbOLITYGOLIMBOL A505309ds.

390 GO0 39933000609Mds IM935RgOM3560 (369095. 930096GHWOMBS S B 0bMdS

SO0l JOMOMOIEO  VOMGONIEG0gd0,  OMIWYdo3  NYOOMBl3gEYmxsgb 3w EHMOMEo
099330006M9M00L  dmzmsls @s dob  4sdmyghbgdsl mobsdgmmgg Lodys@mdo. 0o  sMob

03WsLB0bM 35000 o LsBMTo, M9EIbs LHMMs©, OHMMMo© s Ho®dsGHgdom
3905939095 8t3535¢ MoMdL. FMBOBMYOYGOOLS S 5F390930L BoGm™ B3gdGMo, dbgdcmogzo
30000900,  39d603M6M0  ©0sbMLGH03s,  iggydowo  Fglsbmegdgwo  Lsdmdsmgdo,
3619396309, 360939600 3mblgM35305 s MYLEBHIZMSE05, MMMOJMWO Fomdsbo BsMg3z0l
396Lb35390 MO FoMBMoYIbL, OHMIYE0E ©sTMI0IOVIE0s 30OMDYdDY, BMEOIsDY,
2bJ30sLe o IB0TbEgdsBY.

9mbligbgdsdo 30L5dMYOM, Bro SGOL MYLEAEZMHF0, 3bLYMZ530s, 360939630, Lo ool
D035M0  9MB93560L 253900900l o ML 9b0Fgds QBB  F60F3bgEMd

3905493930 gdol dowgdolsl 37w@OHmeEo 8993300009Md0L 330 3OHM3gLdo.

©09¢9dBHM03ME Bgomgddo 3meogmm®omgdmwo doggbowgdols 899:339crmdols
©5©396>

. 39¢05830¢0

Jodoob 93503599630, LsgsGmzgguml Ggdbozmmo »boggdliodg®o, Logdsmmgzggwm, 0192, mdogobo, .
3MLGHO39L JBs 69

3m0gdwm®omgdmwo  doxggbowmgdo (PCBs) CrHio-nCln  m®yebmer  bosghooms ol
X3R0S, OMIGE0E IMo3s3L d0Bgbowol n=1-10 Jermol s@mdgdol G99339w FoMdmgdmels
©5 309399m36905 M0 MOYDME0 ©Tsd0bINMYdgdol (POPs) xamal, HmIgems
dmbo-@mMmobao  3596do,  fgoerls @5 Booogdo L35 IOVIEMS  goblz0maMmgdme
0bMLGHOmoME 439969030  Fo0  Fo@owo oM 9ambEOI330m0 s LBMYs™IdMmOZ0
X 96IOMYMmdOL LoggMmbol asdm [1,2].

L539doml J0Bsb0s BodoMmM3geml BMYogHmo Mg0mbols 9gbgham LgdEm®do sGLYdMw
9@IHOM  Jofigmdomdgddo  admyggbgdrr  ©ogXIJHO0INw  Bgmgddo  Jmwojwrm-
06900 305960930l J99339emdOL MoMmEYbmdgdol sygbs s 06396@M0BsEOOL
390929099 ©oyMHbMdOom J394s65d0 PCBs—001 dmbisgrmobgero sdobdm@madol 9ggsligds.

3b65¢0BMM0 330093900 296bMM 309 MBSO JoM93ML3E300 BMmbool (GEF)
9096 ©sx30bsbBLYdMwo  3MMgJBHoL .30 dwrmMoMdMwo 3053960 gd0LoYsb  (PCBs)
0530L9BsW0 g9 BHOMIMToM0390s  bOoMmMZYXMT0“  BsMRWGOTO  JEmM-L3YE0B0IIOO
3b5¢obos@mEmol (L2000 DX)  59mygbgdom (13006060l bseolbmdmogo/6Mmsm©9bmdmogo-
EPA SW-846 dgoomqo 9079).

M930mbol  9bgeym Lgd@mM8o dgaMmazgdmwo bgmol bodmdgdo dgdmfds 22-25°C
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A9939M5EH 5%y (L2000DX) 565¢00Bs@mMol 250mygbgdom msbsdmwaro 0obb@Mwdiool
dgbododolo  [3]. 603MTgdo  s®gdm  0dbs  LEHBIOEHMwo IEC 60475 ,0bggzsw0
©0993dGHM03930L Lobx ol 50gdol dgmmEols” Gglisdsdolo [4].

Bo@oMmgdmands 33009350 983965 D 06396¢3)5Mm0DgdEo Bgmgdols 20%-bg 9@ o dgo3o3L
30dmMOomgde 0083960 gdl  BOZOMWsE  ©sLydZ9d bm®AsHy (50 ppm) dgGHo
50MgbMd0.

3000 9mgMEo  9w9dBHO™m  BmfYmdowmdol  owgdBHM03Mwo  Bgmol  Lobxol
13M0bobaol dggao 1319 Lobxdo PCBs-ol 3mbi3gbGHMoEos s©0gds@gds 50 ppm-U (44%),
boeom 1681 Lobxdo PCBs-ol 3mb3gb@®moEosd 89saobs 50 ppm-bg bozwmgdo (56%), Gog
515339005 BEM33MEdol  3mb396300m  OgWgdBHMO3MNwo  Bgmol  MLOFOHDbM©
398mygqbgdolomzol.

235O0 JOMIsGHMAMmox300L6  dggys PCBs-ol 50 ppm-bg dgBo 899339 mds [5]
399m30bs 1319-sb 233 Lobyxdo, Mog 8950y9gbL 9dm(agdmo gargd@emm dmfiymdowmdols
LY O>MEPYOMOOWID 7,77% -U.

365 0Bs@™®molL (L2000DX) s 35Bm6M0 JOHmds@myMsxzgools d900m©om gsbLsbrgmvymo
PCBs-ob 899(339mds {fomdmygbowos gbGowdo.

3b60oe0. PCBs-0ob s65¢00Bol 890093900

PCBs-l  0983390Mds, | Lobxgdol Msmegbmds
ppm
36sgmobBsBmGo (L2000DX) 3309900 JOMTGHMPM3505
50-100 530 131
100-500 480 92
500-1000 131 8
1000-2000 91 1
>2000 87 1
bygeo 1319 233

3bsgEobols 3993519006 398030bsy d92300¢005 539133650, md
0639600 gdmwo 3000 googmeo  gargdBeem  dmfymdowmdosb  asbwmeo
JOMI5GMYMox300L  godmygbgdoo PCBs-000 ©sd0bdGgdmwo 233 ghmgmeo  9ugddOm
dfymdoEMmds 259m3w0bqs (Loghmm [mbs 214396 33, Bgmol fmbs 61653 39).
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1. T.I. Gorbunova, M.G. Pervova, O.N. Zabelina, V.I. Saloutin, O.N. Chupakhin. Poly-
chlorobiphenyls. Problems of ecology, analysis and chemical utilization. - Yekaterinburg,
Ural Branch of the Russian Academy of Sciences, 2011, 397 p.
2. Yu.P. Gumovskaya, A.V. Polevshchikov, V.Yu. Tsygankov, Boyarova M.D. Persistent
organic pollutants (POPs) in the human body. 2020. ISBN 978-5-7444-4891-2.
doi:10.24866/7444-4891-2/283-316.

3. L2000 DX  Analyzer https://www.dexsil.com/writable/documents/product-
manuals/I.,2000DXManualV1.28. RV0.pdf

4. Scope of accreditation of the testing laboratory.  "Tranfiber-Service"
LLChttps://gac.gov.ge/upload/accredited_bodies/files/467c716d1acf3172d894ec24cf1e5319.
pdf;

5. Polychlorinated Biphenyls (PCBs) Inventory Guidance. PCB Elimination Network (PEN)
February 2016
https://wedocs.unep.org/bitstream/handle/20.500.11822/31250/PCBIG.pdf?sequence=1&is
Allowed=y
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b0 5-5H0Erobmemgdols lobmgbo
6. 3gaM90dz0emo, 0. B03z50dY, 3. boGoMo, m. 330603539

53530 §9Mgomewols Lsbgadfogm mboggtlio®gdo, Jrmomoolo. lsds@mggerem.
03569 %93560830000l Lsbgaremdols mdogrobol bsbgerdfiogm MBoggmlodgdo, LodsGmggm.
oY) 3. 996207408300l Lsb. BoBOIMGO s MMYBMEO Jodool 0blGOGMEO, LsdsGmggwm.

306mym®Ibol 375356 goowol  glomgmol  ogygbow  30EMIBMBYdOL (2a-¢)
06 ME0bs300m J00gdE0s 2-900mdl035MdMbOE-5-sG0obomemgdo (3a-c), bmerm dsmo
RMOIOOMIB0M - 530900 (4a-c). BGHIMIOIM0S 50 5¢Y30Jd0L 3MbEYbLs300L
095430900 C-H 8553980006 30050360 300:0109330. 500396005, M 8080bs6gmdl 6o
3Mb9bLozool, M99  IBMOIoWoMgdOL  Mgodi30900 3a-c  bgOmgdol  Homdmddboo.
50396005 1959430900l M3EH0ToEMmO 3060HMdIBO.
o

II:]{:"cl"{:l::llf]E i [:“3

i aYar
R N -NHNH, R ¥ %  »NHN=C —.
M, & W, & W4 W, 4 L
w4 w4 v & w4 COOEL
1a-c a-c
Fh xﬁf#\‘.
R—.’f: X e R X — ::ZHG
= T 171 — 7 W
ac 7 "N ookt dac N7 COOE
aR-H, X=—; b R=CL X=50,; ¢ R=NO, X=§

2a 5 2b 300065HBMmbydoL 0bEMEobBsE0s 5030ws© F0dE0bsMYMOL 3tMEoBMLBMEAOL
9590358 900l  gbmgmgddo  (290mbogerosbmds 50%), bmwm  2c-3mEogmlgm®dgegzsdo
(3990b3e056mds (50%).

2-900mgb03oMDdMbO-5-560-0bMgdol (3a-c) BMOIooMgds B3¢ MO N,N-
©03900RMmMI5d0OLS s BMLRMOOL Jarm®5b30L Boggrdzgubyg sbs TBIIdMEO
3033gdLoom. 306l dOMMZ0L A-b5HToMBsIEHMIMB gergd@MmMmod393EH™OIWO XyMBOL
5MLgdMBS, OHMYMOE dMbomEbgwo ogm, s9;30090L 39EH9MM(30300l M95J300LIbsM0bMdL
30b3509MH0oL  383¢gduols FoToOm. JOHMTEHMAMIR0Ms© LYBms 3MMEYIEJd0oL (4a-c)
3°90b53056MdS Fgoagbl 80-88%-Ls.

000096030l sGgdo 100-150°C 39d396mo@sd®g go3bgergdolsl 308obstmgmdls

4a-c 5930900l MB39MWM EIBMOHIOOMYDdS. 1535M9MEM, 5T MYod30sL byl MHgmdl
90096030 Z5BOOEO T5535 0169ds.

LobMgHBOMGIMO BogMHNgdOl F)YIBOEIMdS s 5MBsRMdS o9BO0s 9egdgbEwEo
3b65¢0oBol, 0bgmsfomgwo, MwEHMI00LBIO0 ©s 1H d060Hm3mw-053603 60 MgBmbsbliol
(396) 13gdBHOMEo IMbS(399930L Logwydzqewby.
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3M0EYIOM0 Jodool gom-9emo §5993560 Bofforos gugdd®m3z0693 03960 dmgargbgdo,
doo  dmOol obgmo  AsbollosMYdgWo  3565393HMJd0,  OHMYMOYOOEss  BY0TYbEoE00L
33963050 ©s 3N Boffowszol mEmBsyo Jwgd@mmo dMg s 35000 YYOHMOYHO
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gm3gwo  300L  Bo@ocmgdolsl  3m3309BHgMdo  ofjg®gdms  oasbwmgdom 1500
99b3960396@ w0 dmbsizgdo.

dmfymdomds  Zetasizer Nano ZEN 3690-ob ULsdmoemgdoom  9gdmfdgdmwo  odbs
99b3960896& 0 9dmygbgd o Lowroiowydol omdlool bafowszms Bmdomo dsbsfowgds,
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99b3960896@ M BMbs3gdms 2oBMAZz0L LOBMLEBG Tgdmfdgdwo odbs g3zgws dBmdo
3O8OMo  Jowo3mw @I GM-00¢05839MmdgGHMoltsmzgol 0,05 LOBMLEHL  3wslol
3039630mIgEHM0m. ©sR0b®s, ®™Md 3Bmdo bywlisfymgdol gsbmdzol LobMLEg 99.9%-U
095003965,  Go3  LOMWOsE  53059MBOEGOGE0s  badolbosbo  gJu39M0dgbE ol
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Bool3gmlom gsMgdml Jodow®mo Fgoagbowmds s BsEoldghMom gsmgdmdo gsblibowo
35000mb9g30L Gomds - Na+ s K+, 860mbols Labob (Cl-) v33e090mdolsb.

LSOMWMME oAb, MMI  FoPgdMEo  9Ju3gM0dIBEGHWO  ITMIOEYOMEYOOL
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053945300 M6 boffos - BJoMo s bgwo 3mogmasools ¢dbgdo. spMgmag bsB3zgbgdo odbs,
0¢) OMRMOH0 Lobol J50935E03MM0 IMYoo dgodegds s©fgMo 0dbsl Lyodgb@szool
99b3960896& Mo 8mbs3gdgdo 99% LobmlGoom.
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fo0moddbs  Lgmegddo Jodool  Losaboli  @obEGHbEoMMo  LHsgzwgdol M™L.  33w930L

396bmM 3090 gd0LsL A98MmYgbgdo 0dbs Lsdo 3gsyma0Mo doymds:

5) LObgOMbMO BogErgds; ) sbobdMmbrro Lfogargds; ) TgMgmeo Lfsgzwgds.

LobgOHMbMo BHogergdol O™ BHsgzwqds J0dEObIMYIMds 3003000 3900bsMgd0m.
3bobdHMbmo Lfogwgdol EOML - obsbfo® BsfgMowo wgdgool bydmsegdom (30gM @
06@9mbg® Mg MLgdol  EbTsMmdOm).  FgMgMo  BHogwgdolsl 3o Lfagangds
9090 0656H9Md5s B9 BsdMmmM30wo 13039 JoERMIOL GONMILOMDO.

330939 396bMME09Ww @ Bbgoalbgs Loy st Bzmeols 35HsBg s dsldo dmbsfioergmdsls
©90md©s 230 ImbHogerg. 3309306 Md0gdBHL FoMdmoagbs Jodool Uogs3zgomowm
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0om0mgds Lfogargdosb Lsdo ™30l d9dgy. 33930l Homdmgds 80dobsMrgmdos bsd
060035¢ MO ©ogHbmdoom:

1. 9mUbfogerols Boge Lagerols dgg3aligdes;

2. 3bfogerol 9395009309960 dmbEMGdS;

3. 3sbfogargderol doge 53O0 QOFMEPOEGOOL F9g3oligds

9mb5390m5 965¢00B0b IYObs [1], O™ godmzombme dmbfagagms 80 % -do
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03350353960, d0m3m3¢rgdlgdols 8gddbol s 3gegzol 39bGH®o.
Lbo3 03569 bHogwyeol Lsbgermdols bsdwmols dobozodserodgdol Lmgga baobol Laxsmem bzmes. Llod

bs8mob doboEo3seo@gdol Lmagw G33mEol LoxsHe M. LsgsGmggeml Ggdbozmmo
m60390L0GHJGH0, BoG35300lL ©EY35HES0IBE0, dom3mI3grgdlgdols 99Jdbol s 33¢g30L 396G ®o.

56599006Mm39  Lodysmmdoi 5053056l 565 dbmemE  bogobdsbsoergderm
509bgdMgdsdo, Mg  Lbgs, sw@gMbsGommwo abomss dgmdeos  dgodobmls o6
399X MOGLML  3mEbs s MbsMYO0, 306506  Logargdol dbmermp  GHMIOEOMEo
13m©3900Ls 5 3900MmYdOL 453MYgbgd0m BMaX IO 56 doorfjg3s LolivyMz9wo T99yo.

13MEOL A5MJ0 O DBMASVBIYBTIBINEGOM LY MEGBIOTO SOOBMOTSMO Y-
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LoLEBYTT0 A9EHIMYIMO MYRMOIGOOL F9d™a gohbros. Lbgoslbgs 33arg30lL d9gyds sB39-
6o, &I Mdg@gbo Howo, ZmOTsmEO gobscgdol 3o6MoegEmEs©, LHMMYE sOORMMOTovy-
60 300 J0©gd 35BN EIGBIBY IMPOUL. Flodsdobo, dmbfogany, Bsbfagzwgdgwo s ddm-
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ADSORPTION OF Fe (IIT) IONS ON AMINE MODIFIED ADSORBENT

E. EYYUBOVAI* Kh. NAGIYEV], F. CHIRAGOV1
F.
1Department of Analytical Chemistry, Faculty of chemistry, Baku State University
Z Khalilov, 23 street, Az 1148 Baku, Azerbaijan *

This work is dedicated to synthesis of a new type of adsorbent based on maleic anhydride
styrene copolymer (MAST) and 4-aminobenzenesuphonoamid (S). Sorbent was sinthesized by the
known technique in the presence of formalin as a crosslinking agent. Adsorption study of Fe (III)
ions with this adsorbent has been carried out.

The equilibrium concentrations of iron (III) ions in the liquid phase were measured using the
known reagent 2,2°-([1,1'-biphenyl]-4,4"-diylbis(diazene-2,1-diyl)bis(benzene-1,3,5-triol) (R)
(Scheme). The interval of obedience to Beer's law was found. It was established that calibration
graph is linear in range 0.056-1.12 mkg/mL.

Investigation includes studying of the effect of pH value, contact time, ionic strength and
initial metal ion concentration on the adsorption capacity of the product over Fe(III) ions and
desorption process. Results have shown that the optimal pH value for adsorption is pH=5 and
equilibrium time is 150 minutes. Maximum adsorption capacity is equal 191.28 mg/g and recover
of 91%. Results of investigation are given in the Table below.

Table. Adsorption characteristics of adsorbent.

Ionic strength, p, | Maximum
Adsorbent pHopt Contact time, min | mol/L adsorption capacity, | Optimal
mg\g eluent
S 5 150 0.2 191.28 HNOs

Synthesized adsorbent was characterized by IR spectroscopy on Varian 3600 Fourier
spectrometer in the region from 400 to 4000 cm-1. Resulting product was used for determination
of Fe(IIT) ions in strawberries.
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STUDY OF V(V) COMPLEX FORMATION WITH 4-(2°,3",4"-TRHYDROXYPHENYL)-
3-SULFOS-5-NITROPHENYLASE BENZENE IN THE PRESENCE OF THE THIRD
COMPONENT

M. Tsintsadzel, V. I. Mardanova2, Kh. D. Nagiev2, F. M. Chiragov2

1Georgian Technical University
2Baku State University

It is known that vanadium(V) compounds are used in various fields of industry - to impart
certain properties to steel and other alloys, as a catalyst in catalytic reactions, in the semiconductor
and paint industries. From a practical point of view, the use of azo compounds synthesized on the
basis of pyrogallol for the determination of vanadium in the presence of the third component is an
urgent task.

In the present work, the complexation of vanadium(V) with 4-(2',3',4'-trihydroxyphenyl)-2-
nitro,1-sulphoazovenzene (R) in the presence and in the absence of cationic surfactants
(cetylpyridinium chloride (TsPSl) The reagent was synthesized according to the procedure, its
composition and structure were determined by elemental analysis and IR spectroscopy.
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HO OH NO,

Calculated, % C - 48.81; H-3.05; N-4.75, 0-43.39

Found, % C - 48.85; H-3.09; N-4.79, 0-43.45.

The study of the dependence of complex formation on pH showed that the yield of the VR
complex is observed at pH= 5, Amax=429 nm. The reagent has a maximum light emission at 395
nm. The light absorption maximum of the mixed-ligand complex V(V) is bathochromic in relation
to the absorption maxima of the binary complex Amax -436 nm. The optimum pH of complexation
will mix in the acidic region of 4.0. The ratio of components in the VR complex is 1:1. It has been
established that in the presence of cationic surfactants, mixed-ligand complexes are formed with
the ratio of components V(V):R: CPCl =1:2:2. The stability constants of the complexes have been
calculated. And also it was established subordination to Beer's law. To establish the influence of
the stability of associates and their complexes on the limit of detection of vanadium(V)) the
coefficients of the equation of the calibration curve were determined using the least squares
method. The effect of foreign ions and masking substances on the determination of V(V) in the
form of binary and mixed-ligand complexes was studied. It was found that in the presence of
CPCl, the selectivity of the reaction increases significantly. More than 1000-fold excesses of Co(II),
Mn(IT), Ni(IT), Cr(IIT), Cd(IT), etc. ions do not interfere with the determination of V(V) in the form
of mixed-ligand complexes. in the water of the Lankaran region Lake Khanbulan
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Synthesis and investigation of coordination compounds of iron (II) with 4.4'-dipyridine

C. Tabatadze!, L. Ratiani'3, N. Gegeshidze!?, L. Sxirtladze
D.
! Georgian Technical University
2R.Agladze Institute of Inorganic Chemistry and Electrochemistry
3Korea University, Seoul, South Korea

The aim of our study is the synthesis of complex compounds of iron (II) with the bidentant
ligand 4.4'-dipyridine.

A method for the synthesis of new coordination compounds has been developed. Coordination
compounds of iron (II) polymer type {[Fe(II)(4.4'-dipy)2]2(SCN)s]}Jn and {[Fe(II)(4.4'-
dipy)2(H20):2][Fe(III)(CN)sNO] have been synthesized:2H:0, where 4.4'-dipy - 4.4'-dipyridine.

The compounds were isolated in the free state, and some of their physico-chemical properties
were investigated.

The energy, structural and geometric characteristics of an organic ligand were calculated by a
semi-empirical quantum chemical method. The dependence of the complexing ability of 4.4'-
dipyridine on solvents was revealed.

Such characteristics of an organic molecule as the heat of penetration are determined. Dipole
moment, bond length, donor atoms identified.

IR spectra of synthesized compounds have been studied. IR spectra of compounds were
recorded in the range of 400-4000 cm™. The rules of coorlination of 4.4'-dipyridine, water,
thiocyanate ions NCS- and nitroprusside ion [Fe(CN)]sNO]*-.

A polymer-type coordination compound {[Fe(II)(4.4’-dipy)2]2(SCN)a4]}n has been synthesized in
which Fe? iron ions are bound to each other by a bidentant ligand 4,4'-bipy. The valence of the
iron atom is saturated with four monodentate thiocyanate ions, which are bound to the iron atom
by the nitrogen atom.

The coordination compound {[Fe(II)(4.4'-dipy)2(H20):][Fe(III)(CN)sNO]-2H:0 containing two
heterovalent iron (II, III) atoms has been synthesized. The environment of the iron (II) atom is
octahedral, consisting of two 4.4'-dipyridine molecules performing a bridging function, and two
water modecules. Two bridging cyanide ions bind the iron (II) ion to the iron (III) ion of the
nitroprusside ion. The iron (III) ion environment is also octahedral. According to the IR spectrum
of the compound, the structure of the Fe(III)-NO group in the nitroprusside ion is linear.
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The data of experimental studies are in full accordance with the data of theoretical
calculations.

Synthesis and investigation of coordination isomers of cobalt (II) and nickel (IT) with
isonicotiniamide and thiocyanate ion

T. Nutsubidze!, N. Gegeshidze!?, M. Kereselidze?, N. Tabuashvili

! Georgian Technical University
2R. Agladze Institute of Inorganic Chemistry and Electrochemistry

Coordination compounds of cobalt (II) and nickel (II) with isonicotinamide and potassium
thiocyanate have been synthesized.

According to the previously developed method, coordination isomers of cobalt (II) and nickel
(II) with isonicotinamide and thiocyanate ion were synthesized: [{Ni(L):}{Co(NCS)4}] (I) and
[{Co(L)}{Ni(NCS)4}] (II), where L is isonicotinamide. The compounds are released in a solid state,
stable in air. Some of their physicochemical properties have been studied.

IR spectra of synthesized complexes have been studied. IR spectra were recorded in the region
of 400-4000 cm™'. The rules of coordination of molecules of isonicotinamide and thiocyanate ions
are determined. Based on experimental data, the structures of synthesized complexes are proposed.

It was found that in the complex compound [{Ni(L)2}{Co(NCS)s}] (I), the environment of the
nickel atom (II) consists of two organic ligand molecules. An isonicotinamide molecule with a
metal atom forms a chemical bond by means of a nitrogen atom of the Ngheterocycle and an
oxygen atom of the carbonyl group. By means of one thiocyanate ion, the nickel (II) atom is bound
to the cobalt (II) atom, i.e. the thiocyanate group performs a bridging function. The environment
of the nickel atom is octahedral, and isonicotine acts as a bidentate ligand.

Thiocyanate ions are bound to the cobalt (II) atom by means of the nitrogen atom, i.e. the
isocyanate structure is carried out. One of the thiocyanate groups performs a bridging function.
The environment of the cobalt (II) atom is tetrahedral.

It should be noted that the structure of the coordination isomer [{Co(L)2}{Ni(NCS)4}] (IT) is
identical to the structure of compound (I).
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CONCENTRATION OF THORIUM (IV) WITH SORBENT BASED ON MALEIC
ANHYDRIDE COPOLYMER WITH METHACRYLIC ACID

F. Bakhmanova, S. Gadzhiyeva, N. Shamilov, F. Chiragov

Baku State University,
Az 1148, Azerbaijan, Baku, st. Z. Khalilova 23

This paper discusses the results of a study on the extraction and concentration of trace
amounts of thorium (IV) by a polymeric chelating sorbent. For the sorption-photometric
determination of thorium (IV), a modified sorbent based on a copolymer of maleic anhydride with
methacrylic acid is proposed. In the work, a polymeric chelating sorbent with fragments of
sulfadimezine was used. The sorbent was synthesized according to the known method. The
resulting sorbent was dried at 50-60° C. The sorbent was identified by IR spectroscopy. The static
exchange capacity of the obtained sorbent for the K+ ion was 9.3 mmol/g.

Sorption was studied under static conditions. When studying the sorption of thorium under
static conditions, a solution of thorium (IV) was introduced into a graduated test tube with a
ground stopper, an ammonium-acetate buffer solution was added to create the required acidity up
to a volume of 20 ml. 0.05 g of the sorbent was added, the tube was closed with a cork and left for
3 hours, then the solution was decanted.

The developed scheme provides for the use of various methods for the final determination of
thorium (IV). The authors used the spectrophotometric method. For the photometric
determination of Th(NOs)s, 2,2-,3,4-tetrahydroxy-3'-sulfo-5'-chloroazobenzene was used as a
reagent. The reagent was synthesized by azo coupling of a diazotized amine with pyrogallol in a
slightly acidic medium.

Optimal sorption conditions were determined. At pH 4, the degree of sorption passes through
a maximum. With an increase in the concentration of thorium (IV) in the solution, the amount of
absorbed metal increases, and at a concentration of 8:10-3 mol/l it becomes maximum (CE=696
mg/g). The sorption isotherm of thorium (IV) with the synthesized sorbent was constructed.

The dependence of sorption on time and the ionic strength of the solution was also studied. A
negative effect of an increase in the ionic strength of the solution on the properties of the sorbent
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was noted, which is explained by the shielding of the coordination-active groups by electrolyte
ions. All further experiments were carried out in solutions with an ionic strength of 0.6. Sorption
equilibrium is achieved within 3 hours of contact of the solution with the sorbent. It was found
that at pH 4, the maximum metal sorption is achieved using 0.05 g of the sorbent. The effect of
different mineral acids (HClOs, H2SOs4, HNOs, HCI) with the same concentrations on the
desorption of thorium (IV) from the sorbent was studied. The experiment showed that the
maximum desorption of thorium (IV) occurs in perchloric acid. The sorbent extracts thorium (IV)
from solutions with a degree of extraction of 95-97%. The developed method was applied to
determine the microquantities of thorium (IV) in water taken from the well of the Balakhany Oil
and Gas Producing Department (Azerbaijan).
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STUDY OF THE COMPLEX FORMATION OF IRON(III) WITH C2-(((1-(3-
BROMOPHENYL)ETHYLIDENE)HYDROZONO)METHYL)PHENOL IN THE
PRESENCE 8-OXYQUINOLINE

Mamedova Ch.}, Mamedova R.2, Hajiyeva S.!, Chiragov F.!

1 Baku State University, Faculty of Chemistry,
2 Kazakh branch of Baku State University

Salicylaldehyde is a key precursor to various chelating agents. Salicylaldehyde reacting with
hydrazones and aromatic amines forms Schiff bases. In these compounds, the carbonyl group is
replaced by an imine or azomethine group. Schiff base compounds and their metal complexes are
very important as catalysts in various biological systems, polymers, dyes, as well as in medicine
and pharmaceuticals. Therefore, the synthesis of new reagents based on salicylaldehyde, the
spectrophotometric study of its complex compounds with metal ions, the study of their
physicochemical properties, the development of sensitive and selective methods for determination
in various objects are considered theoretically and practically relevant. On the basis of
salicylaldehyde, we synthesized a new organic reagent :

Br

'EI'.:I"'-I—I"'-I:CH
CHs
HO

The composition and structure of the synthesized reagent was established by X-ray
diffraction analysis, IR and NMR spectroscopy. The interaction of iron(III) with 2-(((1-(3-
bromophenyl)ethylidene)hydrozono)methyl)phenol in the presence of 8-hydroxyquinoline was
studied. The optimal conditions for complexation of the mixed-ligand complex were established:
A=400nm at pH=4. The effect of temperature and time was studied. The complex is formed
immediately after mixing the components. The molar absorption coefficient and the range of
compliance with Beer's law were determined: €=18000 and 0.112-3.36 pg/ml. The composition of
the complex corresponds to Fe(III):R:8-hydroxyquinoline = 1:2:1. The influence of some foreign
ions and masking substances on the formation of a mixed ligand complex has been studied. It has
been established that a large amount of foreign ions and masking substances do not interfere with
the determination of iron(IIl). The developed technique can be used in the determination of
iron(III) in complex objects.
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Synthesis of mixed ligand (2-amino-6-methylpyridine, azelaic acid dihydrazide)

coordination compounds and study of physico-chemical properties

Z. Gogberashvili!, M. Tsintsadze!-2, N. Kilasonia'-2, N. Gegeshidze! 2
! Technical University of Georgia

2R.Agladze Institute of Inorganic Chemistry and Electrochemistry

Mixed ligands were synthesized from mixed ethanol-water solutions,cobalt,nickel, copper,
manganese chloride, sulfate, thiocyanate, nitrate,12 completely new coordination com-
pounds.Azelaic acid dihydrazide and 2-amino-6-methylpyridine are organic ligands.Azelaic acid
dihydrazide and 2-amino-6-methylpyridine are organic ligands.

The method of synthesis is almost the same in all cases. An exception is the synthesis of thio-
cyanate complex compounds, which was carried out in two stages - first we would get thiocyanate
in the solution, and before that, in the second stage, we directly synthesized the complex com-
pound.

All 12 substances are isolated in solid form, stable in air. Their melting temperature is deter-

mined and solubility in inorganic and organic solvents is studied.

Azelaic acid dihydrazide

In order to determine the mode of coordination of azelaic acid dihydrazide 2-amino-6-

methylpyridine molecules with the complex-forming agent (metals), the infrared spectra of these
molecules - organic ligands and coordination compounds synthesized on their basis have been
studied.

The absorption spectra of the ligand and synthesized coordination compounds were recorded
in the region of 400-4000 cm-1.

Analysis of spectra of complex compounds shows that in all cases azelaic acid dihydrazide ap-
pears as a tetradentate ligand and is coordinated by oxygen atoms of the carbonyl group and nitro-
gen atoms of the hydrazide group.As for the aminopyridine molecule, in these compounds it is
monodentate, coordinating with the nitrogen atom of the heterocycle. According to the data of
the spectra, the location of water molecules and acid ligands in the inner or outer sphere is deter-
mined. Synthesized complex compounds are also studied by thermogravimetric method.
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3909985399900 80ob Jobgddo L3owgbd(II)-0l 2oblsBOZMOL TgmM©O3d, WIRI6OOS,
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Electrodialysis in pectin production technology
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Is shown the possibility of food fibers obtaining, in particular pectin, from the withdrawals of
the juice production of citrus fruits, by the application of an ecologically clean and reagent-free
method - electrodialysis, which made it possible to solve two key problems: ecological- the
problem of withdrawals and economic from the worthless raw material is obtained high-quality
pectin without the consumption of reagents, whose cost to 30% lower than imported.and, most
importantly obtaining high-quality dietary fiber - pectin with medicinal and prophylactic
properties.From the studies carried out, it follows that in order to achieve detoxification of the
body, it is necessary to consume soluble fiber (soluble pectin), i.e. take lemons and / or oranges in a
state of technical maturity and storage for 6 months.

Keywords: food fibers, pectin, electrodialysis.

Introduction

Nutrition is the basis of life, health, the main factor that determines the longevity and
performance of a person. It must be rational (that is, reasonably justified), appropriate to age,
gender, type of work, etc. Dietary fiber is currently recognized as a necessary component of
nutrition, because their consumption with food is essential for the normal functioning of the
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gastrointestinal tract and maintaining the health of the body as a whole. Dietary fibers differ in
composition and properties. Distinguish between soluble and insoluble dietary fiber. Soluble
dietary fiber includes plant polysaccharides, in particular pectins, which are obtained from plant
materials. Among them, the most common are citrus and apple pectin. It was found that soluble
pectin fibers better remove heavy metals, toxic substances, radioisotopes and cholesterol.

Of scientific and practical interest is the study of the possibility of obtaining dietary fiber —
high-quality pectin from juice production waste of local varieties of citrus fruits, by means of an
environmentally friendly and reagent-free method — electrodialysis.

Results and Discussion

The research was carried out on the wastes of citrus juices production: “Unshiu" tangerine (
Georgia and Turkish ), "Meyer" and “Georgian” lemon, orange ("Local" and Turkish) and pomelo .
The content of dietary fiber in the peel (albedo, flavedo) and juice was investigated: soluble and
insoluble (protopectin) pectin, alcohol insoluble (cellulose, hemicellulose) residue, fiber, sugar,
starch, as well as the dynamics of changes in these parameters depending on the variety, time
ripening and storage of fruits. To obtain pectin isolates, hydrochloric acid (HCI) was used,
obtained by the method of membrane technology - electrodialysis during desalination of water in
electrode chambers (Fig.1) and dialysate-desalinated water obtained in desalination chambers
(Fig.2). The concentration of the obtained solutions is sufficient to obtain pectin isolate and
subsequent sorbent from plant raw materials.

9 18 C, 8/ |
, 3/ |
| —e—C(HCI), U= 15v
8 16 1 | —a—c(Ha), u=20v.
—i— C( NaOH ),U = 15v.
7 | 14 { | —e—c(NaOH), U= 20v. *
—®— C(HC ), U=25v. -
6 12 ] [ —e—c(NaOH), U =25v.
5 10 +
4 A 8
3 A 6
—e— cC(Ha)
2 —— C(NaOH) 4
—=— C( NaOH/NaOH+HCI )
1] ——&—— C( HCI / HCI+NaOH ), o |
0 [amre]| | |2
K T T 7 T T T
0 100 200 300 400 0 100 200 300 400

Fig.1,2 Separate and simultaneous production of acid and alkali in the process of
electrodialysis

Studies carried out on citrus fruits have shown that citrus peels contain a large amount of
pectin, the conversion of which is of great importance for the storage process of the fruit, which
lasts for several months. In oranges and lemons, the change in pectin substances occurs almost the
same. During the ripening of orange fruits, the content of total pectin in the pulp is almost halved,
and the amount of soluble pectin at the beginning of ripening increases and then falls. During the
storage of orange fruits, the content of soluble pectin in the albedo and pulp increases, but the
total content does not change. Pectin samples were obtained from the peel (flavedo and albedo),
juice and pulp of the fruit. It was found that pectin is found in a greater amount in albedo than in
pulp; it is more methoxylated, i.e. of higher quality, with good prophylactic properties, has a high
gelling ability and a coarse-fiber structure. therefore, high quality pectin should be obtained from
citrus peel albedo. The fruit juice contains only a small amount of pectin (up to 0.1-0.2%).

Conclusions
It follows from the studies carried out that in order to achieve detoxification of the body, it is
necessary to consume soluble fiber (soluble pectin), i.e. take lemons and / or oranges in a state of
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technical maturity and storage for 6 months. The proposed technology for the extraction of dietary
fiber from plant raw materials will allow solving such important problems as: ecological - the
problem of waste, economic - high-quality pectin will be obtained from waste raw materials
without the

consumption of reagents, the cost of which is 30% lower than imported and, most
importantly,

obtaining high-quality dietary fiber - pectin with medicinal and prophylactic properties.
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MERCURY(II) CATIONIC-ANIONIC COMPLEXES OF QUATERNARY
ARSONIUM

M. Russial*, M. Chikovani2, Kh. Barbakadze3,
B. Arziani3, Z. Pachulia4

1Iv. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences,
Department of Chemistry; 3, I. Chavchavadze Ave., 0179, Tbilisi, Georgia;
2A. Tsereteli State University, Faculty of Exact and Natural Sciences, Department of Chemistry; 59,
Tamar Mepe St., 4600, Kutaisi, Georgia
3Tbilisi State Medical University, Faculty of Pharmacy, Department of Medical Chemistry; 33, V.
Pshavela Ave., 0186 Thbilisi, Georgia
4Sukhumi State University, Faculty of Natural Sciences, Mathematics, Technology and Pharmacy; 61,
Anna Politkovskaya St., 0186, Tbilisi, Georgia

The study of mixed ligand complex formation is relevant in the field of analytical chemistry,
where the use of mixed-ligand complexes allows the development of methods with increased
selectivity and sensitivity. They have also great importance in the field of biological and
environmental chemistry as well as in the production of new promising synthetic materials1-9.
The exceptional chemical reactivity, diversity of formation of compounds, abundance of structural
types of substances obtained, which, in turn, is reflected in their wide range of biological activity,
makes studies in this direction very relevant and promising.

Based on performed studies have been shown that mercury(II) halide can be precipitated with
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quaternary arsonium halides in a dry alcohol solution. The resulting mixed-ligand cationic-anionic
coordination compounds of mercury(II) containing quaternary arsonium have been obtained using
bromides or iodides of corresponding reagents. The composition and structure of the obtained
compounds were investigated by various physico-chemical and elemental analysis methods, and
molar conductivity measurement. Thermal degradation research of the coordination compounds,
in particular, thermogravimetric and differential thermal analyses curves support the proposed
molecular structures. The thermal study revealed the thermostability and thermal degradation
behavior of tested compounds. Based on the obtained data, it has been suggested that complex-
forming cation has ligancy three. all targeted compounds have a coordination composition
characterized by double ionic electrolytes. The bending vibrations of the bonds obtained from the
FT-Infrared spectra match described results. Performed quantum-chemical calculations using the
non-empirical density functional theory (DFT) method and ,Priroda-04“ program confirmed the
supposed course of the chosen model reaction.

Synthesized new biologically active compounds are interesting objects for further
investigations in terms of both theoretical and practical points of view, including the study of the
mutual influence between chemical structure and biological activity and the search for new
promising synthetic agents.
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Synthesis and photochromic properties of new bispiropyrans of the benzopyrroloindolin
series

M. Trapaidze, N. Nikoleishvili
Thilisi Ivane Javakhishvili State University, Tbilisi, Georgia,

In order to search for new photochromic compounds, we present the synthesis of
bisspiropyrans based on benzipyrroloindole. Condensation of the bis-analogue of Fisher's 1,4,5,8-
tetrahydro-1,1,8,8-tetramethyl-2,7-dimethylenedipyrrolo-[1,2,3-d,e:3,2,1-i,j]benzo[g]-
quinoxaline(1) with ortho-vanillin, 5-nitro-orthovaniline and chloronitrosalicylic aldehyde, new
bisspirochromenes 2, 3, 4 were synthesized

CHO

jou
=0OCH R =H;
R R 2.Ry 3 2
2 1 =ocH® § =NO ;
OO ) > R1—Cl R’=NO
N 4R, T, T,

1

The photochromic properties have been studied and the photochromism of the synthesized
compounds has been established by studying their electronic spectra. In solutions of spiropyrans 3,
4, a pronounced, repeated change in the color of solutions from darkness to sunlight and vice versa
was revealed. In this case, a corresponding shift of the absorption maxima is observed in the
electronic spectra.

substance/solvent freshly prepared solution Irradiated solution
A(D, optical density) A(D,) optical density
3/chloroform 631(0.18905) 625(0.14112)
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3 /Ethanol 607(0.35620) 602(0.32756)
779(5+1058 E-2)

4 /chloroform 641(0.15399) 639(0.10812)

4/ Ethanol 588(0.66588) 591(0.17082)
490(0.10064)

It can be seen from the UV spectra that after irradiation of freshly prepared solutions with a
UV lamp, a hypsochromic shift of the long-wavelength absorption maximum and a decrease in
intensity are observed, almost to the disappearance of the minimum.Therefore, new bisspiropyrans
3, 4 belong to reverse photochroms.
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B90mm Bs3MmM3owo 3MMm(3989d0 3bO YRl MM, MHYLEHZMSE00L gl F0TSMCYIENdS
590056938l 0LYo MRYIOL OHMYMOGOO0ESS J00T0d S BOMEIMA0S. bJoGMm0s Bgebols §56330Ls
5 Jomsemdo Ph  8m3s3qdol, s30Mgm3g ®dol Lmzmb  b3mmgdoL 3350  9gHmgEol
RMOEWI0DY, 9oLy o 3HYs30L ysbHy. LHmOmg sdoGHmd momddol yzgws §dggds Mmolog
M9LGHOZMGHMMO  SbMM(3090g0L  GOMNYYol IEYMTMYMOOL  goliomdxmdILYdws 6 dob
d9L5656PMbgdWs©, FFOPOMP 5MOL 353806090 JodoMH 3MMEILYOIMD s 5355
d90d@gds 0mgaslL, MM gl LBIOM 3MBLYMZo3E0S-MGLEBHSZMSE00L FobrIgmago bofowos. 53 s
bbgo 30BgHgdol asdm doBsbdgfimbors doz0Bbogm Lsgombo MBGM godom FMowrdo
39630bomm, 390 LOBMLEBH0M SM3hgOM® 3MWEHMEMEo 993300MYMdOL, 53 dgdmbgzgzsdo
bgbsfgegdol 3mblg®mzsgools s MgLlGI3ME00LMZ0L LoFoMm g3gws 9@s30, 50 dmeMol
o095 588539000, 35(89bol, Jomo Imgwolis s dgbsbzol 3HmEglgdo.

Lgd0 2. JodoMMo s BoMEMYOMMO Fgdbrmenmaos
Section 2. Chemical and biological technology

Mathematical model of diffraction of ultrasound on a rectangular aperture array.

A. Tarkhnishvili, L. Kartvelishvili, T. Cheishvili

Chemical and biological technology department, Georgian Technical University, Kostava str. N69,
0192, Thilisi, Georgia.
- Electrical and computer engineering faculty, Technion, Haifa 3200003, Israel.

In recent years, the development of acoustic composite materials for ultrasound fields with
the required parameters actively developed. The created metamaterials change the ultrasound field
by various physical effects, such as resonance, interference, diffraction. The design of such
structures is important in medicine and engineering. Acoustic ultrasonic metamaterials consist of
repeating structures, which are called meta-atoms, each of these structures in changes the acoustic
field passing through it. The sizes and shapes of meta-atoms are closely related to the parameters of
the acoustic field: wavelength, directivity. When meta-atoms are smaller than the wavelength,
such subwavelength particles behave like continuous media. Those metamaterials that concentrate
the acoustic field on a certain part of space are of particular interest.

Conventional focusing in both optics and acoustics uses traditional refractive angle lenses,
diffractive Fresnel lenses, lenses based on sonic crystals, or on metamaterials.

There are also acoustic devices that concentrated sound energy through the phenomenon of
wave diffraction. Acoustic lenses in analog with optical lenses based on constructive interferences
of diffracted fields. Calculation models of electromagnetic waves diffraction can be extended to
acoustic waves, with taking into account physical differences between them.

In our paper we represent simulation model of ultrasound diffraction on periodic structure,
such as N rectangular apertures array. Calculations were done in MATLAB.

When ultrasound beam with specific frequency propagates through array of small rectangular
apertures, the diffraction pattern depends on the dimension, number of the apertures and the
distance between them.

We simulate different cases of the rectangular apertures array, where we change number,
dimension of the apertures, distance between the apertures and the wave frequency. Calculated
applied for the wave distributed at the water, here sound velocity is 1316 m/c.

By using our model, we study dependence of geometry of the apertures array on the
ultrasound field distribution. Calculation was done for two different frequencies of ultrasound,
0.13 and 3 MHz, three models of aperture array with 5, 25 and 50 apertures and different size of
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the apertures, less than wavelength and two times the wavelength, and also different spaces
between the apertures.

According our calculations we conclude, that array works as an energy concentrator.
Ultrasound beam area decreases with the increasing of number of apertures. Additionally, we can
conclude that diffraction pattern depends on the spacing between apertures. If the distance less
then wavelength, the beam energy is concentrated into one point, if the distance larger then
wavelength, the beam energy is separated.
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J§080M0 5 BOMEMR0HO 3gdbmema0gdol I35MEIYBE0, LsdoMmzgwml &gdbozn®o
60390LoGHIGH0, 3MBGHZL J. N 69. 0192, 0dogrolo, bsgsGmggame.

bgwm3bmMo d00MgdME 5MH5MMP00 8bgdol BMMOH sboggdl 360d3bgwmgsbo
5Q0R0M0 193530500 36OGMHM MYRT0. Bom MOl godmMBgMes  d90dgds Bs0mZowml
Loddgbgderm bogdag, 003996035/ gMM0BMWs 300, JodomGo d0M9039mds,
3OMObEML-GM0s s Mmoo bbgs. slgomo Fobogngdol dowgds bdoGo bgds MHmamO3
d6535¢0 bsbol Mobmzsbo Joboob, sbg3zg Lbgzs FJobobgdmo s 3OOLEIMOO 3bgdol
09089933000 5030e-bMds©O  Jobgdosb (3900, Mmdboosbo, MW 3sbMHo
RIOREO ©s 5.9.) [1, 2].

BMO0560 FoLoegdol domgdol dglodergdemdsls 4oBLEBEOZMIZL Modmgbodg Bod-GHmOo,
OMIGD0Q90 35dMmYmRab Jobgdol Jodom® 9waqbowmdsl s Fsbsgols yMobmermdg@®mosb.
3569%0L/6ggmeo dsboEgdol  Jodo)Mo 89960 MdsLbmsb  JodsMmgdsdo sl
dmombmgbs 0 obobo Mbs s9moMmbgm©bab 50300 EbMBEMdOm, 583wgdoL  4sdmdf3930
Dgomgdol  (30Mgzmzsbo b mOABmwo  BogPmgdo)  FsmTdo  sMOLYdIMdO®,  brerm
396 MmBgBHMmos 8gsto Lobgmdol Jobgdmsb 30dsMrmMgdsdo 56 Mbs 0gmb 5 33-Bg bozangdo.
bbgs 89d0bg93580 LoFoMm bgds 53900l bgumgbm®mo 4sdmdfizggo doloegdol 3sdmygbgds
@5 350 M0l MmOYsbmro dbgdol Fsboergdob [3].

B3960 33c930L B0BIBL Fodmoygbs FMMM3560 bgwmazbmmo Fsloergdol dowgdols

d9L5dEGOMBOL  MGoe0B305,  MOMYLLE  Lofiyobo  bgwgmwo  FoMdmyqboros
35350300 bygwgmwom, Hmamm3 Jodow®mo 89y bowmdom (dsy. mobgdo), slgag
3M5b6mwmdgBHMmoom (3oy. J30L0533500 Bodogdo). s50bodbMEo bs30MbOL FoLLY39EGI©
3°9my9gbgdmeo 0dbs 3bmdowo doymds - 3OHMdwgdME bywgmwdo 3305w O ©IBsTs-
GO MmMQ0bMo  Boghmgdol  Imbogzs. 3  doBbom  gJudgm0dgbBHdo  ©obsdsEo
3°90myg9bgdmeo 0dbs Lsdo Lobols 3gdbmygbmMo bywrgmao: s3mOE0BYdMwo (,,6599939-
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db5090MmEs  B3gEosmo  BsHogzgdo. mobol dgdmbggzsdo doowgdms bywmzbmemo
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- 08399080bsd0  B0EMY30gdoL  dowowo  MbsMo  939n0Mm©  3eobgds ,,000bo-
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3MP0MT5535L09b, 09009390 903000  SMEPJO0b s Fgx8gMo  65030009MgdJIL
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Bgools o3mlisymEs

0. 350L¥M3dy, . 35¢sM0dy

bsgs®mzgammb 3gdboz®o Mbogg®bodgdo, Jodow®o ©s domemyonmo #gdbmemaool
3350353960, 8. 3MBEZ9L JwyBs 69, 0192, MdoEIOLO, LyJsMmzgEm

3309308 md0gdBHo©  39dMmYygbgdaros,  AMMmO0L, MoFol, sFoMol s  LadEHMmgool
930mb6d0 50900 MHOEOL S 3530l boymngdo s Jsbgmol s 0dgmgmols  Mgyombdo
5©9do Baligol s AMAMOL MgLligrgdo.

B399 gdM030  353W0L, 2Mma®MOoL, mbowol s bgligol  bsgmxzgdo  gogslE™Mzy
90b65693900L5296 @5 2odm3z5d6g, MoEASD Fgbobzolol s o ds39d0LsL dobstgzgdols
3MLgdMBS 5999M9LYOL BgM3sb0 MgLEgdol M30LgdIOL s gLodsdols Jowgdreo Bgmols
bs6olbog J390mgds, 59 EOML DYool Bs3sMYOE 0BEOYds. MY B396 43506EIMLYdL
5653bmMm© J00gdwo Bgmo 3m3GHMboE IOMmE0 50dMmBES, HMA F5000 bsMIOLBOE OBSEOS.

39300l s mbowol Boymxyqdol, myMolb s bgbgol mgbergdol  domdodow®mo
9909960mds  dmoEogl Bs33990 ©@d GBo@MmJodoMo  bsghmgdol Mo 3md3wgdul,
M0dgmms  bsGolbMdM030 ©s MoMmEgbmdmo30 9590w Mmds3g  LYdMogdsl  g35deg3l
3o630bomm olbobo HMAMGOE byowgmwol gsOrm BsMmm sbLm®EH0d96GHOL 36MEYd300lL
0o68mgdolomzgol.  glgbos 1533900,  BMB5(393GW0,  3mbIgAH03MO0 s  Bgdbozmeo
5603699 gd0l  Bgmgdo, Lowgds3900, bb3solbgs  BmbgombowiMo  ©sbodbemgdol
B0MEMPO0YMSQ SJBH0M0 65353 G0, 1533900 F0Wgdo, G9Bobo, Zo@obo s Lbgs.

3930l 5 0bowol bogmxgdo, gma®mol s bglbgol mgbergdo godmoygbgds sGslEmws©
Q5 5M56M5(30MmbSEMES.

Dom0mgdsdo  Bgomzsbo  0gbergdol  80bs6g3930LsRb  AoLfdgbs  doMmomowa
09969096 8505t 9x3994@ 1O, 3mddobocmgdme 35645690L. MBOM FgEHo© 3930 EIGOIM0s 59MHM
- (LogM™3560) 1g3sMOGMMmYd0  Losg MILErgdl  JobsMg3900lL BSOS (360056
d9L50530L BMIoL Bogg®Mdo. Bg3s®mo@MmMol Jglolgergdo s odMmboligergwrdo mgLlicrgdl
965390 359ML, OGO 96mMsgz0LvRWGIL  AbYdJo F0bs6g39d0LOYD. BY3sMsGH™MOl
399036 oYgbgd s ogbo@o MHMIgwroE 0FgOL M 3060l dobstrgzgdL.

B396 9900b393580 2535958300539 bgeom. godmzsdM900 Mmabol 3Hnd39MsdMsby.

bgomzobo  3MEGHMOOL 06569398l ©d300  goMo  @oMlio, MMIgwog  LoFoMmgdl
396393939058 Bgmol AsdMYMRsd©Y. Bgo™m3zs60 Mglergdol JoMLOL dBOMM30E Fodmymas
5999x MOgLYOL oLOEMGOO BgmOL boGmolbls.

0@ 9MdGHMGO:
1. Mirotadze M. Factors affecting the storage of nuts. Proceedings of the International
Scientific Conference "Problems of Food Safety" 2009
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2. Goliadze V., Nikolaishvili A. Nut pests, diseases and control measures. Tbilisi, 2010
Food safety and quality guidelines for the nut sector, Tbilisi, 2013.
4. Pataridze G., Gelovani N., Maisuradze. / "Preparation of plant collection (collections) from

w

the mass obtained after removing oil from walnut and hazelnut fruits, pumpkin and melon
seeds" / Journal of the Association of Ceramics of Georgia. Ceramics 20. 1(39). 2018.

Lsds®mggerml 3638M030 HglwyOLOL JEobmngmoEwmemomnvy®o Gvaob,
©05¢do@ol s JoMoL LrrMdYDbBHPO© 3odmygbgdols slsdgd@gdo

3. 3MmMgsdy, 9. MPsbgodzomo, b. Ibswazgmogmo

Lsgds@omzgmmml @gdbozn®o mboggmlo®gdo, Jodool  ©g3smEsdgb@o, 8. 3mbGagal JmBs 69,
Lsgds®oggae, mdogrolo.

36MHMdgIol s®Lbo 1153358y 50MBO®  5BHIMLRBYOHMIo CO2-0b gdoboom LboFsGdom,
3900039790 AMBWNOHO  EIMOMIOL  3OMdEgIol 369396300l bgangfgmdss.
BobdoMdool  @oMmJLoEOLYL  s0M-359MM360  2oMgIML BR300l 3OMDEYDS
369039 mdol  bgoobbgs  ©sMagddo  sMlgdMAL (396900030 0MgdOL  ©Tsgz9d0L
36MHm39Lgd0, 359600l 3M0MYI6MMHO OIYMRS, FGEIWMEMmY0, 3ME0-09M9dol  FoMdmgds
Lbgo). CO2-0b ©s3F9Ms, 9bsbgzs O YEHOWOD300 FEPMBIEIIHO IMIMBOL FOMdEYTGOLS O
300530l (330w gd90msb 393006030, Y439wsBY 3MOMEO-BHIGHMI ©s dgbolitrErgdge
59m 356505 080 M0l oYgbgdmwo.

9399990 36MHMdE9IOL FoIBOFMHIOI® QMBS IMS© IMTs3W0ds bbgosolibgs, doom
dmeol CCUS (Carbon Capture Utilization and Storaje) 9dbmema09d0[2,3], Omdgemms b53wos
394560 bLmEOOYHGHJOOL s Fsmo  3033Mb76E OOl IBOBFOGHMBMdS s BH9JbmEmaogdol
10dg3069. d9smo Lm®MdYBEHO -3000C-bY Po5JBHOMMIOMEO J3EObMBPOMEOMO LEMBIOMmYOL
(20 °C) 9.8 % CO2-L [4], B3 39056 530594MB0EOL MI356IE LoGEoEosl, 396 fymdl
bl CO2 LoFs®mdOL 369396(300L, 5d0GHMA Aol 030000 09Ygb9gdgb dystro LmEODdYHEHdOL
5L5dBHYOES.

39M00H0 LmMmdIBE GO0, 399F5mdI6 ,LMOBdE0S - ILMEODdEOOL™ b Jodom®o (<100°C),
0300 (300-920°C) s 3539999060H9300 M93969Ms300L (303WGd0m, M5 OMLYE, LEMBdIBEOL
3M9bm9d0 UPOOxBI®© (3300905,  29XIOEIds O IMPOGBOE0MEYdS.  FORICPOMS,
bLMOBOMYOIMYo (CO2)-0m, MOL gosdmz bYds ,,0dMOEHODBOMIOMO S A5TMLOYgbgds©
m3500b0“ — AUS (Amortized and unusable sorbent)[5]. 04dbgds  CO2-0m gox M990
LOOdYMHJOOL LGSR  MGHOWoDBsE00L 303 gds, Mo  bsMBY6-LoygMgargdby
bsbade030 256mo3Lgd0LsL dmbogrm©bgwos CO2-0b glimMdE0s, GBS 5GHIMbBIOMTO.

33W935  330035HMdL:  069dM030  ZWOBMBMOWIMOMNIOHO  39MEONM0 G RoL
0515bY, ©osBHMIoGHOL s oMol  godmygbgdom, Tgoddbsl CO2-ob LmGmdEo0L  9.8%-by
o050 ©0bsd0MHO  (3H93500Md0L, FEYMOO - bobaMA035 499tMmYgbgdsO, dIBIGM-BY
56LYOMEMD TJIMYO0D 0580, YYEHOWODIF00M ETSGHJO0MNO VOMYIEJdOL 3HM-wYJE ol
9994060l 3m@gbiools 8mbg, CO2 -ob dys®o Lem®mdY6EHJd0- SSZDL (Super Sorbent: Zeolite +
Diatomite + Lime). 53 896936030 bgoowgmol bmGOdzome vbsdms dg@fydoom,
Lobmgbomgds  CO2-0l  000sO  AsBOEOo  ©06530MM0  3Hg35MdolL, b
9505LMOMdE0M  MbsM0sbo, Towswo  F9dobozmemo  LodGH3oEol, (33900989 gR0  FYsEO
LEEOBdYHEHIOO SSZDL, 3M33mbgbEms 9990930 0965935HMd0m, (33b.%):
3wobmgmowmeomo 70 — 96; os@mdoBo 1 — 10; 3oMo 3 — 20. spMgmgg, 990wds3w9ds
50mMEGH0DBoMYIMo s 2o9Mboygbgdrs  356m0Lo SSZDL-ob MEGHOWoBE300LL
©5353930m0 0MJdgdol 3OHMYYIE0L 8994dbgero Egdbmemyoqgdo.

330935 bmME09wgds dmms HLlmeggeol Lods®mggaml gMmgbmaro bsdgsbogdm
R}Mmbol gobsblyMo TbsMEFIMom, 3MbGHo AR-22-2017 “CO2-L bLm®dY6EHIO0 dMbydMO3
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BINONMs  05D5BY,  LObMYBOL/godMYgbgdol/MEBHOWObsEool  GHgdbmwmyom@mo  ogol
3M63393300L BMOINE0EM05,250MYygbgd0mMMBOL YYD S TBHI0EJOS WHOMEISEHMMOOVIE
3°M99mdo 9Ju39MH0dbES300m" .

OGHIOSGHMOS:

1. [https://www.vesti.ru/nauka/article 2785376);

2. Cuellar-Franca, Rosa M.; Azapagic, Adisa (March 2015). “Carbon capture, storage and
utilization technologies: A critical analysis and comparison of their life cycle environmental
impacts”. Journal of CO2 Utilization. 9: 82-102. D0i:10.1016/j.jcou.2014.12.001;

2. M.Dosa, M.Cavallo, N.G.Porcaro, F.c.Bonino, V.crocella, M.Plumetti, D.Fino. “CO2
capture and storage by natural zeolites”. 8th International Conference on Sustainable Solid Waste
Management. THESSALONIKI2021, 23-26 JUNE.

https://www.uestntua.gr/thessaloniki2021/pdfs/THESSALONIKI 2021 DOSA_et_al.phdf;

3. Sh.D. Sabelashvili, K.K. Khachaturian, M.S.Merabishvili. “ADSORPTION OF CO2 ON
NATURAL AND MODIFIED CLINOPTILOLITES”. BULLETIN of the ACADEMY of SCIENCES
of the GEORGIAN SSR. 121,N°1.1986 JANWAR. PP.109-112.

http://science.org.ge/moambe/moambe-geo.html.

4. GOST 310.2, Cements. Methods of grinding fineness determination,

https://meganorm.ru/Data2/1/4294853/4294853169.pdf.

15335009 5069dd0 Fo®dmygboeo CO2, SOx, NOx-00 8m©@0g80306090w9eo

39000 GBoL (3999630l sbsTsE s §3dmygbgdols 3seroEobsEools
Ls30mbolsdo

0. 30MmM5dg, ®. $godzoeo, b. Inbswa3z9M o

- BEAH-L BsIgbogH™ 3g6EGHOU ,,6560EMMEBO” Bmoms HYLMmggEol JHMgbmwo LsdgsbogMmm gmbool
309M ©3x80656LgdEo Lsg®MobEM 3MmgdEol AR-22-3231 Lsgds®mggerm, 0192, 0dogrolo, 8. 3mlEogol
69.

J§080M0 5 BoMEMR0HO 3gdbmemaogdol I3sMESAg6E0, Lags®mzgEml Bgdbozm®o
m16039MLoGIGH0, Logsemzgwm, 0192, mdowolo, 8. 3MLEs3sL Jobs 69.

XXI bom3mbol Mmoo  36MHMdwgds @  godmfiggzss  3¢0035GH0L MBSO
330905/ sMOMBY, 50b0dbEdo Msz30l0 oo dgod3l Lofo®dmgdol @gdbmamaom®mo
36MHm39LYd0B sEHIMLBgM™MTo 9999393900 9doboMgden CO2-l, HMAEol JoldEodds 2022
09l doswfos 421ppm (gymgger 133 359080 421 I CO2-05) ©MbYL. 9J99b, SEIMLEGgH™To
LHoMMYd0I6 gdoboom godmfzgmeo CO2-L LoFsMdOL Mbol 369396305 3o3MdGOM-
B0LomM30L 3HOMOOGHYEH IS gLl gdgE0 3Mod@03w9o S8m3Esbss [1].

3bmMdowos, MOMI  5GHIMLGRIOMA0 MBI MHS©  gdoboMgdgmo  CO2-ol  6-8%-by
3oL9bolidygdgwos 399960l Homdmgds. 13 3999630l ©sdDs©YdsHBY obstrxmwo 1.6-1.83
690w 9M0sb, 3r0b3gMol vBwoEsb godmlivywo 400°C-dy (3bgwro 153353y S0Mgd0m
5GIMbRg®M™mTo 89999393905 9aoLOMEYdS 5Mbs3gd 0.643 CO2, Mo3 39dbmEmy0mMs© s
93 M0 bgMlLogMgero o6 5ol [2].

153359¢g 50Mgd0do CO2-Bg Bogergdo Momgbmdomss Fo@dmppgbowo SOx (1.15-9.18
3%/33-390.) 0o NOx (0.285-1.1433/33.399), ®mIwgdog 35Uv9bolidygdwgdo 5M0sb ©gsdoffsBy
05939 3009006 {o®dmddbols bgerdgfiymdsby. 9955950 o6 sl Jomo gdoLool Jgbrwy3z0L
3OS0 3OMBEGTs, o8 LsobGgMHgum bogMHmgds doobbgzgb 399963 0l/dgEMboL
dmE0x030Md0LsmM300L [3,4].

3MLgdME 15353MOIMOM 3MIMBYILMD 353000000 Fg0gddbs CO2 FIMo-MEHOowO-
bogool 20-dog CCU (“Carbon Capture Utilization”) ¢9dbmarmyoos, Goa®sd domo gobbme-
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309905 dmombmgl O 393030 ©bsbobxgdl, oz BOEOL  39996E0L
0300000 q05L, 9BIJEHMBI© 396 5F30MOgOL  5GIMLGYOHMIo gdolocmgdmeo CO2-ob
50096M05L s 5d0GHMA FoMOOM® 396 493M(39ws [5].

B39bL d0g6 F90Mmo35Hgdo Joymds, L3350y 506Mgd0m sGHIMLBgM™mdo (CO2, SOx,
NOx) 89m9d393500 gdobool 369396300ls s  39996¢0L  (dg@™bol)  Fgdsagbarmdsdo
MGH00Ds300L  3M5dBH03MWo 58MmEsboL 25l FMIWs© 0m3zseolifiobgdls CCU 3Mmigldo
399myg9gbgdem  0dbgl dobgMow  3wobmpmommmomol 998339¢0  39MOMM0  GHYIRO.
sbgmo bgegmeEol LsdsMado B30 J399sbsdos s 3gMAM, LodsMmzgemdo dolo Jssgo
300.0 3eb ¢ 509853909, beagrm LodsBOM WoMGdgdss <15.0 $/&). Lsgombol 3GMsgEHozmeo
0950Bo305  obbmOE0gwgds: LogsMomomm 3-890 BMod300L JwobmBmowmmomols
39933900 (39MOoMM0 GHRBoL JoME3wqdo (CLZT), 996Bgmemo 3:mbLEGmJgool byddHmddo
5 300639600l  258mbsfi3030 ©MIW0EIB  5GHIMLBBIOMTo Lsgdolbom 1533509 S0MHJIM6
dgool  Jgbgdsdo. 98 ©@OML bEgds Mo GHgdbmwmyom®mo 3OHmaqglol dgMfyds- GHma3ol
0560330900l ©9)300MGH0MYdS s d9damd CO2, SOx, Nox slmMdomgds CLZT-ob {igeroligsb
3900530 BEGOM0  BMEOYOOL  sO®bgddo, LOWM399dIOL  FoxJMYOSY. 98 O™
3090b56MgmdL CLZT-0l 9m©on0300Mgds (3500mbobs30s, Lyangs@oBogos, sbo@zms), Mss
DOHEOL FoBoEs-5LMMIIDEHOL 33MEBME 5JEHOMOMBL. F9IRD, 2309 To gdoboMgds
BobBoOHm®51560L  Bogangdo  Momgbmdom 999;339wo 153359 5060930 (93MEPMYO0IOHO
9%39930), b Gogo so6oo (CO2, SOx, NOx) 0m©o5030609309000 39930mwsb®o ©sbsdsdo
(8mogoiotmgdmwo CLZT), 30006390056/m635800056 ghms ©ox3gd3obsl, dgbsdwrgdganl
3obol 399963 0L 99850960050 »E0EoBoMmEIL 35% 930 MoMmEgbmdom. s50bodbmeo
d959330690L 399960l FoLogdo  300639MHOL MoMEIbMdL s 5353MMMEs© dgB™bJo
99094356  CO2, SOx, Nox o 3993Mwsb0bs30obmsb ghms Fmobgbl dg@™bol 3560Hdmbo-
B305L, LYxsB0BoE0sl, ©obo@3mal, g 3965L369wo FoBLBOZME3L LEGHMWIGHwWGOOL 3d
Bobm 56MT0MgdSL d9gBHMboL LOIBHIOEOL RoBMPO® o A3IMOf393L (399963l MOM©YbmdOL
39933060905 39¢™bgdol Jogdol 3Mmaqldo.

WOGIOGIOS

1. [https://www.vesti.ru/nauka/article 2785376);

2. European Commission. Integrated Pollution Prevention and Control. Reference Document
on Best Available Techniques in the Cement and Magnesium Oxide Manufacturing
Industries.May 2010”. http://eippecb.jrc.ec.europa.eu;

3. Harold F.W.Taylor. Cement Chemistry. Academic Press. London, 1990;

EN 197-1:2011. EUROPEAN STANDARD. CEMENT-PART 1. www.Cembureau.be.;

5. TECHNOLOGY BRIER. CARBON CAPTURE, USE AND STORAGE (CCUS). PUBLISHED
01/03/2021; UPDATED 01/03/2021. Document Categories: REPORTS, PROGRAMME.
https://unece.org/sitesdefault/files/2021-03.ccus;

b

33935 9gbOHengdgenos  dmms  MMLmOggErol  9hmzbmwo  Lsdgsboghm  gmbool
dbsOsF)M000: LdgEboghm gMsb@Go AR-22-3231 ,39996¢)0L FoMdmgdol bgMbo -s3358¢g
5060930 dMMdOLLL  CO2, SOx, NOx ULMOdEFOWMWO ©FIO0D  FIIYWONYOHO  GHvIROL
dm0x03E0Mgd0L, (3909630 ©bsTsGO®  9dmYgbgdomMdOL  35¢P0I30S,  3E0b39M b,
0505800056 9O  0B6EMLGHMOMEISE IRIZ0M, 93MIPVOGHOMIOME  WHOMOSEHMM05TO
AbBHMYdOoN
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https://unece.org/sitesdefault/files/2021-03.ccus

BBMM0 5636900 mgHmBgdizgero L3owgbdol mJommo dswbols s
33M9m39 Joe3m30H0E0L 25e39ms3980L BsMBYBIBOL gaMIRdE0Io IgnMPO’
3%dmfz0l 3Om3gldo

6. B539e0830¢0, 3. Bsgge0dgzowo, 3. 453b60dg

03. X535b0830¢0l bsbyEMdOL MdOWOLOL LybgEdfoxm MboggdlodgEol MsBogE saemsdols
3M50G36vmo Jodoob s gergd@dmgdodool oblGHoGwGHo

LodoMm3zgermdo, dmbolol Msombdo s dob d0dEIdsMg BHIOOGHMM0JOBY JOMOMS©
LB YE F5EDJIMB YOI SPLB0TBS305 IBIWbIMOLbOsBO, AbgEs© 2900 YOIO
mgmmI99339wo L3owgbdol mdboMo, FgMgmeo Fobgdo s oMo  QosdYTs3900L
BoBgbgd0, MMIgerms dodsm  0bGHIMILO, TgBHogdol  Boligdol  BOEILMB  gPMs,
3969bMHgmo  0BMHEYds. 58 BoEBIdOL  goOLETF5390o®  39ML3YIBHOMES©  339LobYdS
19AMIRGO0 FGOMEOL Fodmygbgds, Mg 9godwgds  MBOWB3gwyml dsmo 9B9JBHIM0
303w 9JLMO0 2505899853905 LBobsGIRYOM 3mA3Mbg6EJOOL FogdloToE MmO STMMYdOm.

d6go©  2990MYd©0  Fobgdol  oolEdds39dma  BgyMgas300l  3OMEgLds
365J3H03wo 35dmygbgds 3335 B M-599H03mwo xaMxnol doghH “TORCO™-L 3Gmaglol
bobom, o3 6odbogl dbges  3990MYds©o  B30gbdols  sEbgdol 2539 d539d5L
(Treatment Of Refractory Copper Ores). Lga®9ao30990o 250m{3ol dgomEo 329eolbbdmdls
30039 9AH3BY - 6goG®mewd b bLMLBHowdy)bawr  goMgdmdo  dobols
95003 98396m5@ MO (700-900°C) 250mf3ol bsbToMols s GHGHIIYGHICDs Jerm®Oool
0565mdoLsL.  Fg@owremo  B3owgbdol @y 390 dMdowo  om™bgdol  bofowszgdo

03600090056  BsbToMdo0sbo  5©0IAI6gOl  0MY3w0g. 99-2 9393y - F0ydMEo
192M935300L  3OHMONIEBHOL BMEHIFOMO  25FEO0EEYOL 0lgmo  3Mmb39bEHMGOL  Fomgdol
doBbom, GMIgwdoi o3l 0yMHol L3owgbdo s 3JMNOWIMIOWO WomM™bYdOo, BMIJGWDS
099(3390M05 25300090000 o005, 300009 B39MWIdM030 FerMmBHS300L D00 Jowgdme
306396¢Ms@do.

99b3960896@gd0  BsBoMs  gugdBHememdgwdo  3dOHMBs3 3350308 BYodGMO0.
dqbfogarowo 0dbs GHgd3gmo@weol, bo@®omdol JurmMool s BsbdoMol Mmompabmdol,
53M9m39  LgaMIsEowo  358mfH30l  3GMELOL  bsba®dwogmdol  a53wgbs  Ig@swgdol
30b6396¢Hs@30  59m3Md0L bo®mobbby. M390mgbo Fggagool Jobowgds  LyFoMmm Aobs
OMamO3  B3owgbdol mdio@mo  dobol  ( Cu-3,6%, Au-0,5y/3), Ag-20p/3), 5b939
Jow3m3omo@d o b3owgbdol  3mb63gbGHMsGHOLs s  F0sMEOL  IdIWbIMOlbosbo
B GH™MIM6396EGMGHOL gOMdE030 953BMIE939M0 250MEBHI0L Bo®Bgbgdol - 3060l
30939006 (Cu-1,3%, Au-3,8/¢, Ag-40/@) §obsbfo® 5357569930 aodmfjgs  8500C
A993965BHE5Dg. 95396300  ghgmEs  bsdfigl 303 YMIsMYMOSF0, b  MgodGHMEmTo
939999 993965 M5Dg 2obMHgdls.

L9930l 3OHMOIGHOL 353039008 890y  badmEs  dobo  BWMESE0MEO
3°90000M9d5 ©)3M0wdobgdol ds¢gdg 9909y 30MMdYddo: 3w3ol pH — 8-11; 999369d0 -
390mdol d9mool JuobGmyabsdo (100 ¢/@); 99dox3gdgo - goF3ol bgmo (50 @/H);
do6M0050 5 BO3MBAGHOMEM BEME 300l bobyMdwogmds 15 s 10 moo.

993960896@9d0L  9IP°©0 ©IEObs L3oghdol  mdlowmo  Fobol, saMgm3g
63060l 3939000 LYyMga930E0 259mfzol M3EH0ToMO 3060MdYd0: 3H9d39Msdmes - 850°C,
Bo@®M0mdol JarmEmool batxo-1%, bsH3omol-1,5 %, 3Gmglol boba®dwogmds - 60 fjor. sd
300009030 L3owgbdol, MMMl s 39MEbEOL 5dMEMgdoL baGobbo Tgswygbl 86-93%-1.

BMGHO30M0  3mbEgbEGMsGHOL  bo®obbols  ssgdols s  dobo  2odMLsgswol
3993060900  doBbom  BsBoMgdMmo  0dbs  9Ju3gm0dgbGo MA@  dbbgow  slidEeddo,
300900 3m6396GM5EJO0L 2500sfd9bom. 306(3963MGJOOL X 9FMMHO Mromegbmds (470.)
399000MEs 30033 IMEFWWMOOL WHOMOMOGHMOHOME BMAEHMIsbdsbsBg, bmwm domgdmwo
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3M6396@®53900l 2500553960 - 0,303 IMEMMdOL BEMEMIsbdsbsBg. godlbgzowmgdmemo
996396009963 gd0l 9IRS  BWMESE00l  Fmbs3gdgdo  doMGMEs©  OYIxMOYBS.
3063396 5@ 30 L3owgbdols 999;339¢™ds 42,7% ogm, 3963Ebwo - 1380/, mdem - 40-509/@.
RBXMGHEG0VIO0 3MIO0L 498mbogsmo bgacMgas300L 3MmEddol 93% - U 99syqbos ©o
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Heat-Resistant Composition

N. Ormotsadze, M. Meskhishvili

Akaki Tsereteli State University

Step-by-step process may be among efficient decisions associated with elaboration of the
method for preparation of pressmaterials on the basis of polynaphtoilenebenzimidazoles (PNBI)
practically insoluble in organic solvents in the conditions of the reactions of thermal
polycondensation providing the potential possibility for increase of their processing to the
products.

The essence of proposed elaboration involves performing of the synthesis of polymeric binder
— PNBI by the method of thermal polycondensation of bis(o-phenylendiamines) with bis
(naphtalic dianhydrides) in the composite - inhomogenous medium — in carbon filler — at
presscomposite formation. For this purpose the fine-dispersed equimolar mixture of initial
monomers —  bis(o-phenylendiamine)(3,3-diaminobenzidine or 3,3,4,4-tetraaminodiphe-
nylenoxide) and dianhydride of naphthalene-1,4,5,8-tetracarbon acid was coated on carbon filler.
Oligomer synthesis was performed immediately on the filler surface at Treac<Tmp of tetraamine
component - 1 step; hereafter in the conditions of thermal pressing the formation of coal plastic
was carried out (pressure — 15 kgf-cm2, maximum pressing tempetature comprises 673K, rate of
temperature increase — 5°min-'). Elaborated method of preparation of structural coal plastics on the
basis of PNBI was approved and was positively estimated.

Elaboration of new method for preparation of coal plastic allowed at first to produce the
mentioned materials on the basis of PNBI. It should be noted that although prepared coal plastics
for the present are inferior to coal plastics, based on polyimides, by absolute values of physical-
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mechanical characteristics, but outperform them by the level of conservation of strength
properties in the conditions of high temperatures (preservation of bending strength comprises 90%
at 573K).

Literature

1. N.Ormotsadze, D.bibileishvili, M.Meskishvili Polymeric thermoset compo-sition for
hybrid integrated circuits Energy GTU III International Scien-tific and Technological
Con-ference "Modern prob-lem of power engineer-ing and ways of solving them",
Thilisi, Georgia, June 7-10, 2021, pp. 162-166

2. N.Ormotsadze, D.bibileishvili, Exspertise of high-molecular compounds by means of
nuclear®C-{'"H} magnetic resonance, Georgian engineering news N°2 (vol.86), 2018. pp.65-67.

3. N.Ormotsadze, M.Mesxishvili, D.bibileishvili, = 8" Internanational Conference
“biomaterials and nanobiomaterials: Recent Advances Safety-Toxicology and ecology
Isssuses”, Including Russian —Hellenic Workshop and School of Young Scientists,
Preparation of insulting films of mniu class on the basis of
polynaphtoilenbenzimidazoles, Heraklion, Crete-Greece, P 24, www bionanotox,
2017, 07-14 May.

Supramolecular nano-constructs as vehicles for effective drug delivery
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Pseudo-proteins (PPs) are artificial biodegradable polymers made of a-amino acids [1,2]. The
PPs were found numerous biomedical application including as effective drug delivering vehicles -
nanoparticles (NPs) [3]. However, when nanosystems are in a physiological environment, they
rapidly adsorb biomolecules such as proteins and lipids (opsonins) on their surface forming a
protein “corona.” The formation of protein corona around the NPs changes the size, surface
chemistry, solubility, aggregation, and surface charge of the nanoparticle and hence can influence
the biodistribution, cellular uptake, and macrophage capture of nanoparticles [4]. It was
established that dysopsonins such as hydrophilic albumin help the longer circulation of
nanoparticle in the body. In general NPs coated (decorated) with hydrophilic polymers show
improved circulation properties and decreased macrophage recognition of many types of
nanoparticles. Various hydrophilic polymers mostly derivatives of polyethylene glycol (PEG) have
been studied. It was found that effective shield against protein corona are long chains of PEG
which form a random cloud around the nanoparticle, thereby preventing protein absorption. NPs
decorated with PEG-cloud adsorb less protein from the biological environment and have a longer
circulation in the blood.

One of the best PPs for fabricating NPs was found poly(ester amide) (PEA) composed of
sebacic acid (8), amino acid L-leucine (L), and 1,6-hexanediol (6) labeled as 816 [1,2]. For effective
decoration of NPs made of the PP we have developed special PPs composed of 50 mole % of 8L6
and 50 mole % of succinic acid derived PEA 216 functionalized by covalently attached PEG-
derivatives . The 8L6 fragments (of the same nature with NPs) are engaged in the firm anchoring
of these complex copolymers to the NPs surface providing the formation of the supramolecular
nano-construct, whereas the 2L6 fragments serve for forming hydrophilic PEG-cloud around the
NPs. It has to be underlined that new PEG-attached PPs bear a dual function of biodegradable
surfactant (indispensible when fabricating NPs) and PEGylating agents.
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Processing of water and fruit juices by micro- and ultrafiltration

G. Bibileishvili, N. Gogesashvili, M. Kezherashvili, L. Kuparadze, L. Ebanoidze, M. Mamulashvili
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Rapid population growth, environmental problems, lack of clean water caused by climate
change, pollution of drinking water and food are recognized as the main challenges of the 21st
century. Their safety, improving quality and minimizing the cost of production are fundamental
aspects of the problem.

Membrane technologies have been selected for the treatment of natural waters and soft drinks,
which show high energy efficiency, low operating costs and the ability to have a harmful effect on
the environment.

A membrane filtration technology has been developed, and important factors affecting the
filtration rate and product quality have been selected: the type of initial solution, the conditions
for the interdependence of the membrane and operating parameters - temperature, pressure, flow
rate and volumetric concentration.

As a result of micro- and ultrafiltration, crystal clear water, fruit juices are obtained, which
retain good aroma, nutrients, vitamin C and soluble proteins.
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Microencapsulation of grape seed oil and research of its antioxidant efficiency in animal
models of autism

Kh. Bezhanishvilil,2, D. Kharadze2, T. Omiadze2, T. Buachidzel, T. Kantaria3, N. Nachkbia2, R. Katsarava3

1Technical University of Georgia,
2Ivane Beritashvili Center of Experimental Biomedicine,
3Agricultural University of Georgia

Introduction. The aim of the study was to perform microencapsulation of grape seed oil (GSO) in
biodegradable wall materials and to study their antioxidant efficiency. The problem is topical since
microencapsulation of oils, in general, and GSO in particular is the only way to use them in
preclinical experimental studies, where the dosing control and delivery of the unspoiled products
are of great importance. The research was focused on two main aspects: 1. microencapsulation of
GSO in a pseudo-protein-based biodegradable wall material and 2) investigation of the possible
antioxidant efficacy of safe, controlled, dosed use of microencapsulated GSO (MCGSO) in animal
models of autism.

Methods. Microencapsulation of GSO was carried out in biodegradable pseudo protein 8L6, which
is distinguished by a number of features - as a result of its biodegradation, like proteins, natural
amino acids are released, which promotes cell proliferation, tissue regeneration, and due to the
molecular architecture, different from natural macromolecules (proteins), it is characterized by
low immunogenicity. For microencapsulation, an emulsification method, an oil-in-water (O/W)
variant, was used.

The antioxidant efficacy of a two-week dosed use of MCGSO was studied in valproic acid
animal models of autism (rat model): a) on the content of reactive oxygen metabolites in blood
plasma and b) on the important pathology of emotional behavior, such as anxiety. Both of these
are serious problems characteristic of individuals with autism spectrum disorders. Controlled,
dosed use of MCGSO was carried out: a) by the intraperitoneal injection; b) as a dosed food
additive by means of syringes in special food balls of animals.

Results. The different regularities of the encapsulation process and the influence of various
variables on the size and stability of micro particles - concentration of pseudo proteins, the nature
of surface-active compounds, the structure of the polymer, the stirring speed of the aqueous phase
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were studied.

We determined the optimal conditions for microencapsulation by the pseudo proteins: 1.
among the tested pseudo proteins for GSO encapsulation, 8L6 turned out to be better; 2. with
DMSO as the solvent of the organic phase; 3. the concentration of 8L6 was 3 mg/ml; 4. the ratio of
GSO and 8L6 ratio w/w 20:80; 5. the ratio of organic and water phases 1:10; 6. The water phase
stirring speed is 1000 rpm. Taking all of these into account, for the first time we
microencapsulated GSO in a biodegradable pseudo protein.

The study showed for the first time the high efficiency of MCGSO in reducing the content of

reactive oxygen metabolites in the blood plasma and in the correction of anxiety in animal models
of autism. Since GSO is rich in phenolic and other compounds with antioxidant effects, we believe
that its effectiveness is based on this mechanism.
Conclusion. It was shown for the first time that pseudo protein 8L6 is the better variant among
other pseudo proteins tested, for the microencapsulation of GSO. MCGSO exerts high efficiency in
reducing the content of reactive oxygen metabolites in the blood plasma and in the correction of
anxiety state in animal models of autism.

DESIGN, SYNTHESIS, AND BIOLOGICAL EVALUATION OF AMANTADINE
CONTAINING NEW DERIVATIVES

aT. Bukia, b M. Chikovani, a T. Tabatadze, aA. Goletiani, a I. Chikvaidze

a Faculty of Exact and Natural Sciences, Research Institute of Organic Chemistry, Tbilisi State University,
0179 Thilisi, Georgia;
b 2San Diego State University - Georgia, M. Kostava St 5, Tbilisi, 0179, Georgia

This study was based on the synthesis and biological properties of amantadine containing new
compounds through the multicomponent Ugi reaction. Ugi reaction includes the interaction of
acids, aldehyde or ketone, amine, and isonitrile. This reaction is an efficient and useful method to
prepare different types of bonds and compounds, different natural products, and heterocyclic
compounds.

Amantadine is a drug whose therapeutic indications are divided into 3 disciplines: Neurology,
Psychiatry and Infectionology. Its derivatives are powerful compounds in a wide range of
applications from systemic to topical therapy. Due to the interesting properties of amantadine, we
aimed to synthase biologically active new substances by Ugi reaction. The Ugi reaction was carried
out by the interaction of amantadine, ethyl isocyanoacetate, some aldehydes, and carboxylic acids
and the corresponding dipeptides 6 were isolated. The hydrazides 7 were obtained by treatment of
compound 6 with hydrazine hydrate, and from them corresponding imines 8 were synthesized.

The synthesized compounds 6 were studied for their antimicrobial activity against 7 different
bacterial species using disc diffusion methods. The results of the bioactive research show the
antimicrobial activity of the obtained compounds.
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SYNTHESIS AND PROPERTIES OF NEW PHOTOCHROMIC COMPOUND
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In this research the objective was to synthesis and characterize the azo group containing
spirochromene on the base of diazobeta-naphthole in the 5'-condition of the indolenine part (fig.
1) and study its UV-Visible absorption spectra before and after light irradiation.

NO,
O {8 Q

Fig. 1. Structure of (E)-1-((1',3',3'- trlmethyl 5,7-dinitrospiro[chromene-2,2'-indolin]-5
yl)diazenyl)naphthalen-2-ol before and after light irradiation

The synthesis of hybrid azo and spiro group containing photochromic compounds was
conducted on the base of 2,3,3-trimethyl-5-nitro-3H-indolenine and study of their UV-Vis.
absorption spectra before and after illumination with UV light was implemented in different
solvents. Azo chromophoric group by illumination does not isomerase from trans to cis because of
a stable linear trans form and good coplanarity between rings and nitrogen-nitrogen double bonds.
The synthesized hybrid molecule, containing spiro and azo center maintains the properties of both
groups. The spiropyran and azo dye are fused in an unexposed form. After the illumination of
light, the symbiosis of the two dyes (merocyanine and azo-) occurs [1,2].
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Synthesis of azo compounds based on 2,3,3-trimethyl-3H-indolenine was conducted by
reducing the 5-nitro-2,3,3-trimethyl indolenine using Zn dust in presence of NaOH aqueous
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solution; by heating of 2,3,3-trimethyl-3H-indolenine-5-amine in toluene in the presence of
MnO2; By diazotization of 2,3,3-trimethyl-3H-indolenine and its interaction with the different
couplers (2-naphthol, phenol, 2,3,3-trimethylindolenine, aniline and N,N-diethyl aniline).
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It was experimentally proven that azo compounds were obtained in relatively good yield by

coupler

diazotization of amine and its subsequent interaction with couplers (71-85%). By reducing the
nitro compound using Zn/NaOH, it was possible to obtain bis azo with a relatively good yield
(62%), then by heating the amine in toluene using a MnO2 catalyst (37%). The structures were
determined by infrared, NMR, and mass spectral analyses, which were consistent with the
structures of the synthesized compounds. The structure of the synthesized compounds was
determined by IR, NMR spectroscopy, and Mass spectral analysis.
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DESIGN AND SYNTHESIS OF ADAMANTANE MOIETY CONTAINING NEW A-
ACYLOXYCARBOXAMIDES VIA PASSERINI REACTION
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Multicomponent reactions (MCR) are considered diversity-oriented syntheses in modern
world. It provide the opportunity to create structurally diverse molecules. Compared to classical
methods, multicomponent reactions involve the interaction of three or more reacting components
in one flask, where condensation, (re)functionalization or cyclization reactions take place simulta-
neously and, accordingly, new compounds with increased molecular complexity, interesting struc-
ture or properties are obtained [1-3]. Among these multicomponent reactions, the Passerini three-
component reaction is worth mentioning, where aldehydes, isonitriles, and carboxylic acids are
used as reactive components, which ensure the synthesis of polyfunctionalized a-acyloxyamides
(depsipeptides).

In this study, we used 1-adamantanecarboxylic acid as one of the reactants along with alde-
hydes and ethyl isocyanoacetate. The passerine reaction was performed in an aprotic solvent at
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room temperature. The obtained product was purified using column chromatography (ethyl ace-
tate/hexane 1/9 reaction mixture) and the structure of the synthesized compounds was proved by
IR, NMR and LC-MS measurements.
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The synthesized compound was studied on Gram-positive and Gram-negative bacteria. The
implemented antimicrobial research showed interesting results
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EFFECT OF PROTEOLYTIC ENZYMES ON EHRLICH CARCINOMA GROWTH
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Georgia.
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Proteolytic enzymes, or proteases, are essential components of living systems that carry out
vital biological processes. They play a crucial role in regulating various cellular processes, such as
gene expression, cell death, proliferation, signaling cascade regulation, and blood clotting.
However, proteases are also involved in tumor growth and progression during primary and
metastatic development. Interestingly, certain types of extracellular and intracellular proteases
have the opposite effect and are involved in tumor suppression. These enzymes have been
identified in microscopic fungi, and our research focuses on their potential use in cancer
treatment.

To investigate the potential of proteases found in microscopic fungi as a cancer treatment, we
carried out experiments using intracellular lysates of the fungi that contain these enzymes. We
extracted and tested samples from two strains, NL 51 and M II-12, in an in vivo model of Ehrlich
carcinoma. Our goal was to monitor the effectiveness of these extracts on cancer growth by
assessing the life span of mice treated with them. We detected different results, under the
influence of the study sample with NL 51 it was observed that the lifespan of the mice decreased
by 9.38% (p<0.01) compared to the control. On the other hand, mice treated with the M II-12
sample showed the opposite response, with an increase in lifespan by 31.25% (p<0.01) compared to
the control group, which indicates a protective effect against cancer growth. This suggests that the
proteases found in microscopic fungi have potential in cancer treatment, and future research in
this area is necessary.

- 120 -


https://doi.org/10.1016/j.cbpa.2010.03.003

Our research on the potential use of proteases found in microscopic fungi as a cancer
treatment has yielded promising results. While the NL 51 sample had a negative effect on mouse
life span, the M II-12 sample showed a significant protective effect against cancer growth. These
findings highlight the potential of proteases from microscopic fungi as an approach to cancer
treatment. Further research in this area could lead to the development of new drugs or therapies
that harness the anti-cancer properties of these enzymes.

Keywords: proteolytic enzymes, microscopic fungi, intracellular lysates, Ehrlich carcinoma,
lifespan.
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80%-b (gboom godmlogscro 80%)) o Tgogogs 1.5-2.5% Fe ((III)). oao msgolbo
3902960 ™d00) F99L505990MmEs d3EIMJOL bo®oLbol bo@mEow Mo sbgsbdol omdlol,
OMIgbsg BoONMmE 09969396 9egd@O™mEgdbozme dM9H3gwrmdsdo.

dgmMg  dgomEom  8sbsbm3dgdzgo  bsMBIBgd0sb  Fobpobmdol  sdmmgds
bmOE0gwEIds  0sxBMRIM  JgdBHOHMEWoBIMol (63, 405 ©IGHZ0OHMZ0m) 0509~
3o0mbg bbsedo 2.2/ Fe?* + HaSO4, pH 1.5 3oc0bol bglsdgbBools (bsfowszgdol bmds 0.1-
0.1588, 9960 : mbggzso =1:12) 3dgs3M0 35900l 909030l 30MMdYdT0, LOIE 9HOEO 5J3
5039690l - 30600 (II) 0mbgdol Mgaqbgcsogosl. gl m396sL369wo GHMEogl bathgbgdols
LB396B0sdo  sMLgdME Bsbsbmdol mJuogdl; Tggas blbsmdo 25Ol Fobysbmdols
(II)-ob 0mbgydo, bowm  2sdGHwEH30L Mgodgoom Fomdmddbowo 3065 (III)-ol ombgdo obggz
300050  B5Y -3500MmEBY ®3060L (II) 0mbgdol MHga9696Ms3000. JoLgdEo Fobysbwydol
breogsBol bubaMgdol M3060Ls s Lbgs 0mbgdol ofdgbool 8999y 93G™3Wws3wam0
53998539000 (160-165°C, 6-6.5 530.) FoEgdMwwo ogm 98% ULobvgmogol  dsbyobmdols
bz oL AMbM3I0MHE0, HMIgELsg 04gbgdgb BM39wgdolL 15339030 IBITsES.

@OoBIOGIOS

1. 1. RI. Agladze, E.Ya. Lublinsky, K.G. Makharadze, G.Sh. Mamporia. Electrochemical
enrichment of manganese ores. Electrochemistry of manganese, 4 (1969) 223.

2. 2.T.Lezhava, J. Shengelia, G. Tsurtsumia, N. Koyava, D. Gogol, L. Beriashvili, G. Gorelishvili,
V. Chagelishvili, Z. Kurtanidze. "Method of electrochemical enrichment of low quality
manganese raw materials". Georgian patent GE P 2022 7436 B.

3. T. Lezhava, G. Tsurtsumia, ]. Shengelia, N. Koiava, D. Gogoli, L. Beriashvili, G. Gorelishvili.
“Electro-reductive leaching of low-grade manganese oxide raw materials using an Fe3"/ Fe?*
redox mediator” Eur. Chem. Bull. 2022, 11(10), 50-61.

95656990l Ls80M-953580EMYdgo FoMBrmgdols bseBgbgdols s IgmMawo
3g036HMm30egbols dsBsby 3memodgMeo 3MI3MBoEoMEMo JsLsegdol dgdmdsggds

. 3396339, . g1539, 3. BsggErodzomo

03. X53560830¢0lL Lsbgarmdol mdogroliol Labgedfjogm Mmboggmlodg@ol 6. sywsdols
Lsbgemdol 36GomMys6mwo Jodools s gargdEHmgdodool 0blGHoGWGe, bagsdmggam, 0179,
®d0ogrolo, dobpgurols J. 11.

3309306 M009JAL oMo qbs J.30500mMol JsbasBmTol bsdoM-458500EEMHYIOI0
Do68mgdol 656MBRgbgd0: densdo s dobo 2odmGHGH30L 99gyo® dowgdwo Yoo dosbs -

53b36009d0L Lobom. 115330930 T30 5PJIO 0Ym PLIMHYIGESL (BHOOL) FesLoEI300
53b3bowol  Lobom, GMIgerdoi  9sbasbmdol  99d33germds  xsdMs©  M96GHRYbMBEy-
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MM9b396G30E 565¢0BoL Jobggzom 9-12%-U F9o9bws. MmEM03z9 Lobol 60dxdo gooms
JODNB0O Mm396M53093L, OMYMOO0ES 300MHMfHoldzowdo ©IRd3s, MM s gMggzs. dwrsdo
396996199l 90393 Lbgoalibgs Lobom, bemeom dsiido 335ME0L Mom©gbmds godloMmEgdMmE.
35% 0993339 md0m,  39dMmGHMG30L  F9gEo© Foegde dobsdo  339ME0L F9I (339 Mds
2391MHowo 0ym 50%-09. 603493900l M9bEHYIBMAMsds80 sbg3g BoduoMadm©s Jobzmol
335¢)0L 35Dgd0[1]. 3E0dgH o 3d3mboEoMEmo sloengdols 99833Mgwo@ Asdmygbgdwme
0d6s M35 BHMbog0sbo  9MIM3slBHGdoL  FoMdmBogbgol  0bmGodEHozmeo
3003030 gbols Fomdmgdol bstBgbgdo fzdowamsdsommwo 1bgzbowol  Lsbom, Mog
396306Md9dMo 0gm Jolo Fo@seo Lsgu3EMOGSE0M M30LJI0M, IBIWO MNFOMNWVOMY-
OME900MS O OGIMOEHWIMSTo 5MOLYdIMo BmMmbo3gdgdom, MM 30639MEO S FJMMHIO
303030 gboll  BoHB03®-09dsbogz Mo  m30lgdgd0  OEsE 96 QoBLB33Yd06
9OH»35bgm0ologsb.

3bmdowos, MMI LodBHI0E0L Y3gmsby owowo FsB39690gd0 gosBbosm 40 Bsb.%
d0bgmowmMo 999390930l dsBoBg  BogdMo Mo 3ME03MHM3owgbols
3033mD0GHIOL[2] s 5ToL o8m EITBIYdIME 0dbs  SLgmo 3OMEI6GHMWo F99(339wMdOL
3033mB0GHgool Lbgoslbgs Bmdol Loggwo 6odmdgdo Gesdobs s dobo godm@GG3ol
0909290 800900 ool godmygbgdom. FoBoIMEM-09dobolzmemo m30L909d0L  33eg30L
39092900 5b9m0s: 603993900 {go bl 56 A960EOB s Fsmo 3Mm®o fmbgdo 1058 -
11863p/33-0b gstygddos, 6603493900l LodBIoEol BE3sMO 3w9ddz0Lsl Ighygmdl 52,8 — 57,5
335-b dmMob, bmwm EsdEHYdomo LodE 3039 5,1-5,5 3xMMWo/d? -0l GHMEos. JodbodoErwyGHo
1L0O0YJd0  MBOJLOMEIdS  FoTMEHMBHZ0L  FgYRS©  BoMgdMo  dsboo  FgaLndE
30330DoBL, o3 Fgodegds s0bLbsL 53 sbydo 335630 3OHM39bGHWIo  F99(339wMdOl
DOHOm. 1M30193980L oHBOEOL JoBbom FobbmM30gw©s 515939 383MBOEOWMO Foloengdols
dmE0x03E0M9d5 JOoWwLowo035300, MHMIwOolL 5 35.%-00 89yz965d goboms 3MA3MboEob
10933039 379330L5L 7,5 Y%-0m, begrm EsMEHYIoo LodBH3oag 27%-0m.

LMol 2obbmME0gwgdom  0ddbgds 3MYE9IbGHO  9OHOOOMMML©  sbv)
3M33wgduMo  Jogdmer 0dbsl dgmeso by gol, OHMaMOE  MmMABMEol, olg
3506690l d5HBIBY olgmo  3nI3MBoEoMMO  3MWodYMHo Bslogdo, OMIWYdTS3
Mbs MBOHMB3ggmb Lsddgbgdem 0bMLEH®OOLIMZ30L s FsbdsbssboysMgdolsmzols
3999x Md9LGOME0 M3070900L dJmbg S FgIMYO0m 0580 Lb3sELLLIZS Lobol Bofoddo o
IO gRO-

@OGIOGIOS

1. 1. T. Lezhava, G. Tsurtsumia, J. Shengelia, N. Koyava, V. Chagelishvili, D. Gogol, G.
Gorelishvili, L. Beriashvili. Physico-chemical research of Chiaturi mining and
beneficiation production waste. Ceramics and advanced technologies, vol. 23, 2(46), 2021.
pp- 23-41.

2. ].Aneli, D.Gventsadze, L.Shamanauri. Properties of The Polymer Composites on The Basis
of Secondary Polypropylene and Minerals; Problems of Mechanics; #1 (70). 2018. pp.41-
44,

30MMJLos35E0EHOL IaMs©0 636MIMOLEIMGMO 3M1935M5EJd0L FJogds
UBHMIGHMEMPOsLS S d3eol JoMmryMa0sdo 500 sdmyggbgdols IoBboom

6. 3503600bsdzowo
Lsgds@mzgmml Ggdboznmo »bogg®lodg@o, 33 J. 69, 0175 mdogmobo. sgds®omggem.

0565990060m39 LsdgoEobm  39dbozsdo, MmOMM3goME  JoMwmaosdo b WBGOM
RBOOOME  odm0Yygbhgds  IoOMmJLlowsdsGHo@o. doBbgmwos M3 0a0  MOMM39E00l
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935350o.

06¢9M9Lo 300MHMJLos35¢0E0LsA0 - Caw(PO4)s(OH)2 - 353060HMd9d49e05 oo OO
96039369 mdom doMEMyoM©HO 330g3930Ls s 3M9dBH03Mwo dgoiE0boLsmM30lL 0dol Qsdm,
M0d ol sMHob  3mEbswo  MmORBOBIOL  dzwmzsbo  JumzoEl  FMIZ9MO  SOSMORBMEO
09950039690 6030009Mgds s boloIMYIL OEO  BOMEMAOMMHO  FJ093LGOSOMDS.
003wsGobGHJools s Loxgs®mol Lobom LEMASGHMWMYOsLs S MOMNM3JE05d0 J58t0Ygbgds
30OMJLOWS3sGH0EGO.

30006OMmJBows353H0GHoL LobmgHBo, M930LM35©, MO 6 5MOL. boddg ooy, M™I
330l Jumgoedo ob sMol 50x10x5 63 BmAol 3GOLEIdOL boboom s LfmGMg 53 Bmdol
361935053900l 259Mygbgds 560l Fo0owgxngdBHOmO JoMEY0sdo. sBgmo, bsbmzMos@swmemo
360 gdEGHob 8009gds 30 o LodbggdMb ML H39380MYOMWO s BMoMbM3L bosdozo
3996060 I900Mm©Yd0L 459mYgbgdsL.

3309308 doBsbos  bsbm3zMoLEGsmmMo  3o0MOHmJlowsds@odol  Lobomgbo s dobo
1G930E0DBs30s bb3oolbgs 8aMdsMgmdsdo; Jobo s39380609ds MMM 3mI3mboEoE®
3oL gd5b.

MOPobM BsBo©  9MBg3z560  Tg39hgMHgm  BOMOIAMIOMYOS©  3modgmgdby [-
500635539001 Loggmdzgwby,  MMIgwms  FoOmm SO GH0dgbGHo  (ob3oMHmdgdMmo
1b3o0slb3s 3WsloMs s MZoMMGM 3¢oldo Y39 BIMMNMP Z5OO0MYISO bBHOWJEHOHOM)
U539 gdsl 0dewg3s d935MBomm  Bo@modugdo, MHMIwgdoz  BogdlodoErIMo@  3sLIbmdYb
Bg0mm  Bsdmm3zwor 93536 Fmmbmgzbgdl. 39Mdm, dzwol  Godob  3mI3mbogon®o
3sbogngdol  dgloddbges  89356MB0gm  Bomodmmg3MIOHo 300 gLG M ToMmM356s
500b6m35535 L-¢ngo3obols o 1,6-39dusbomeol bogwdzgemdg  bE®mowwmgsbo Jumzowols
AL sgLo FoLoengdol JoboMdO® - FoWOWTMENY3IMMO0 3M0gBEIOToMHMZ6S 5d0bMTss35
L-angogobols s 1,12-00m©93560meol Boggmdlzgedg s 3meogldg®sdoo LgdsEobols
050300, L-960s¢sb0bols s 1,6-39Jusbomemols Boggrydzgambyg,  bmanm LogmBsgol
G030l Fsboergdol FobOmqds©

30 ©305WIMEY3MWIMH0  3mogbBgMsdoo  Bgdsgobol 35o35L,  L-cwgoiobobs o
1,6-39dbobomeol Loggdzgaby .

0@ 9MdGHMGO:
1) Dubok V.A., (2000). “Bioceramics — yesterday, today, tomorrow”, Powder
Metallurgy & Metal Ceramics”, 39(7-8)
2) G.Tsitlanadze, M.Machaidze, T.Kviria, N.Djavakhishvili, C.C.Chu, R.Katsarava, ].
(2004). Biomater. Sci., Polym. Ed. 15 (4), 1-24

1503060l Bgmols 3390000 VOMYPDdMEGdS S BODOMEMYOMMO 5JGH030DS
0. bo®sdyg® - 0. dyMAgbodz0a0, 5. 5835d0dg, 3. 56005

Lags®mggaeml ¢gdbozntmo 1boggdliodgdo, mdowolo, Lsds®oggwrm
0d0oliol bsbgedform 1sdgoEobm Mboggmliodgdo, solGgbd-3Gmagm®o, mdogolo,
Lsgs@aggamem

LAoG0sdo dodmbowrmo s Jgxs890vIeos 0bxmMIs30s Lodobwol bgmdo F9gdsgswo
RBODOMLMYOMEOO® 59E0M0 603m0gMndgd0L F9ygbowMdsHY s ILdMMYdIMos dolo
33000000  ©0MJdMgds dobdo 8995350 3bodmzgsbo 793900l M930L98)MJOGO0D
390m30bseg.  Lodobol bgmo, GMAMOE Wobmemol dmwmomxgmo 3bodmgzsbo dg530L
XBIBOL V00, H58060OION - EIHOEMOOOYONWO, EOIHYIOO 3OMETIH0S BIIE3wI-
o (3b0dM3z560 5953900l osero d9d339wMdOL Asdm [1,2].

©OLOOMYINI0S, BIMT 5 (30¢G0JI0 3MEO0YXRIM0 3B0TM3560 8553930, ORBYMY6EO0-
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900 ®-3 O W6 XAMRIOI®, 5Q5F060L  MEMRBOBITo  SLOWMEYdYD  Lblsslbgs
RBODBOMWMPOME® RBMBJ300L @O Fom0  5MBB3TMOLO 993390 Mds 0fj393L  Lbgssabbgs
3500MEMYR0YO IMN39390U.

31939 2oBboMEos bH3MMIMO 3330l F9W9Rgd0 LoTObEOL BMYdBY, MHMI-9gdo;
9009005 MHBOE0 (970008 3060M39dTo KbLO®o gIdOOMBYIdOL s A9TMYM-Bow0s
"3965¢0" IgmEom.  Bo@o®mgdmeos Lodoboby s IBLMIBOMIL Bgm9gdoL 3b0ddssgzM0
3902960mdol Jglogerol  FgsMgdomo  sBseoBo s FoBOoMWMYOMEH 301909030
396Lb35399930L  SLoblbgwo  go9boEoBYOMwos  Msbdbegdo  wo30gdol s dozhm
3033mb9b3 900l 9gagbomds,

BodoMgdmmo  33e0939%000  LBodobol Bgmdo  dmmomxgmo  3bodmgsbo  Bgo3s -
©w0bmgbo MBG™ dgBo MHoMmEIbmdomss, 30Mg IbglmdBoMmsTo s Y39WwsHBy VoMo
0568begdo 6030009690930 - BHMIMABIOMWGOI0B, SJBHOMOO b3GH0Tbyz0 - y-
A™M3039-60meo Lodobol Bgmdo ghmo Gogoom 39 o0s, 30O FBgLMBBoMIL bgomdo, Mg
396L5BE3M3L  Lodobol Bgmgdol oo  FEYMIPMIL o630l 3MMEgLYdOL®TO.
5990056  209mB0bstry,  LodobEol Bgmol B3xEOBRO0ZMMO BODOMMMYOMGOO  59EH03Md>
39630039005 Jobo 3MB3MmbgbEHgdol 3ma3wgdlvemo dmddgwgdoom.

0@ 9MdGHMGO:
1. V.G. Shcherbakov, V. G. Lobanov. (2012). Biochemistry and commodity science of oilseed
raw materials. Moscow: Kolos. 392 p. (in Russian).
3. Nechaev A.P. (2005). Functional vegetable oils / Oil and fat industry Journal, 3, 20-21. (in
Russian).

fodfol bey3gHhxEyoEMGO gduEMsdGgool JoMdMBTh39d0L gsdm3zErg3s
®. 30605604y, 3. 39¢960s, 9. 3dyMgeody, b. 3983530dg, 5. yogosbo

53. 9 gmeols Lsb. ¢bogg®lodgEol 3HmEglimmo, Jmmsolo, bsgs®omggerm.
05010l 9. Hl0039¢oL bisb. ¥boggMLoEYBHOL 3HMBILMMO, ds0Mdo, LdsOHmZgErm.

1533960 Bo@Yzgd0:  gJuBHMIBHY00, 39MdMBIHs3900, LY3IOHRWMOoEMEO,  ©30bm,
gm0 dgbo, Hodfo.

3bmdowos, MHM3  BoGMBowMo, B3YE0MMO @S MmO0dobscrmmo  w30bmgdo
Lal@Bosm™ BodmbgwdEmEbymdol 3esllogolsE00m 3908Mm356 3MMmEJEgdl d093903690056
@5  9gLodsdobo  Fsm0  FM35M0  boMobbmdmogo  dobslosmgdgwo 9. §. ,Lybbmemwo
050305,  OMIgwoE  mogol  dbEGOg  dMmoEs3L X036, ,539M096GE00Ls s
»0050939g00L" L@BgE-560MIoBgodL [1; 2].

»Pomgwo {abom™ ©306mIslLoggdols Fomdmgdol 3MmEgbdo LYblmOMEo msodMeols
39496580 B9d9g3)-b530gds dmbsfogmgmdl ym@dbols dgsdo bsfoggdols domemyowmems
5JBHommo Boghmgdo [3; 4], OHMIgwmogsbsz B3z9bo 330930l Logsbl BaMso  ym@dbol
39MdMbT553900 oMo ybs, Mosbs3 0bobo sl939 dMbsfowgmdgb dmdsgsco ®30bols
L9bLMOMEO Ms0yEols d94dbsdo.

ooy OMbmogzgeol  LogoMmzgwml  ghmzbmwo  Lsdgsboghm  gmbool  dogd
©x3065BLgdMwo  godmygbgdomo  a®mbEoL  (N216752) RoORqddo 330939
99399090560 9dms Vitis labrusca (Fox Grape)-U mxsbol 3gMso g«cdbol ,bgodger 5455“-0l
fodhobs s 39608 bL3gOBRWMOMOO 9JuBHMSIBHIOOL s 3MmBEIBGMGHIdOL domemAorMs©
59BH0oMo BogOmgdo.

33w930L Mdogd@o dgmbgmero Vitis labrusca (Fox Grape)-U mxsbol g39Mo@o gcdbol
»09009w 5455“-0L  fodfiol LM3gOHRwoEMOo 9JuE®dBHIOoL 396M0MbBIgs39d0L cis-/trans-
9900396@Mmdol 3300935 - A9BBMOE0YES FoBMEO JOHMIsEmyMogol (TRACE™ 1310 Gas
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Chromatograph - Thermo Scientific) Usd995egd00m. JOMISGMPMB0MYds F0IEOBIMYMdDS
JOMBoBHMYM5R30 3530smvye Bgg@bg - SGE BPX5 Capillary GC Column 30 99 LogMdob,
0,25 30 0s3gBHMol o 0,25 930 9dMsgz0 ool bofowrs3zgdol bmdoom. MdMog Gsbsl
Domdmoa9bes 5% Phenyl Polysilphenylene-siloxane.

JOMISGMYM55300900L5L FMdMog BsBIL [omIMobl 39e0wdo, GMIol dmdGMsMdOL
LoRJs619895009bL 0,700 dew/f00d0.Ls33e0930 6030l 0bggdE0Mgds bmdEogwgdms SGE
Analytical Science go®dol 10 93¢ 3036:m33M030L 39339Mmd00m.

1533930  Bodmdo  2o3xoWwGHMgm  39d5603MM0  F0bs0g3930LRE  Aobo(dgbsco.
3980w EO®o 60dx9dol 1 I 53009  39BGHMORWMYOL Lobx Mo, 35053y 0.5 g 2
Ba®doqme KOH-ob  99,8% 99msbemeools blibs®o (9Lsdargdgeros gsdmgzo9ggbmom gmsbmeno).
0990092, 93595390 10 I 39dusbo (LogbHonm dmEmermds 11,5 dew). 99356xm0go O
3oblbsdg (30b0dxd 30 §odol @obdogermdsdo) s @o35396GMmoxMyocmgm 10 fFymol
396853emdsdo 1000 d6Hbbg. bodwmdol bgs BGMOJ300©6 s3009 1 I3 ©s 8930943569
JO@BsBHMy®oxdo. 300337539006 MomEIbmdMoz0 899339 ™mds  0LEBPZMYdS 3030l
BMEMdOL dobgz0m 30m396¢390d0 0,01%-0l LobMLEom.

JOMI5GHMYM553060900L  99939Mmdom  Fo®gdIEo  3m33mbgbBHgool  0wgbEH0B035(305
2396bmdE09ws 36mdowo dgygbowmdol ddmbg bodmdols dmbszgdgdmsb 99sMgdom s
5350069, {o3hol BgmTo 356MdMbBTg53900L b3gE0803MMO Fggbomds.

JOMISGMYM9530ds 339350 93965 MM 30d3M0EIro  yemdbol (Hgodgan-5455)
f0o3fosb dogdmmo Bgmo dgo3egl byo ©mdobsb@  39MdMBTgo390: - Palmitic acid methyl
ester (C16:0) 8.407 %, Linoleic acid methyl ester (C18:2n6c) 66.801 %, Oleic acid methyl ester
(C18:1n9¢c) 19.779 %, Elaidic acid methyl ester (C18:1n9t) 0.656 %, Stearic acid methyl ester
(C18:0) 3.451 %.

bbgs  300dmMbTz53000 dogn0sb  d306Mg ™mEIbmdomss  FoMdmaygbowro  bggbls  dog®

33w930Bsm30L JgMPBgmwo BgMoo gmdbol ffodfhol bwydgHawowe gduBMod@gddo.

0@ 9MdGHMGO:
1. 1.T. Gvinianidze (2023). Wine - technology and technochemical control. ATSU, Kutaisi.
2. Colette Navarre, Frangoise Langlade (2004). oenology. "Diogene", Tbilisi.
3. Kishkovsky E. N., Skurikhin I. M. (1976). Chemistry of Wine. Food industry, Moscow
(Ru).
4. Durmishidze S., Khachidze O. (1979). Chemical composition of grapes. "Science", Tbilisi.

396390303 MMo 3mbgblo®mgdemo LoliEgdgdo i3gbmmosbobols 3By

3. 3s0byMsdgl , 9. 35emsb0s*1, @. BsE3560830e01, 3. B50bsdgl, b. gsbmzodgl, b. 3J30¢3052,
b. Pgomdgl

1bsgds®Hmzggeml $gdbo3m®o »boggdbodgdo, Bsds®mzgum, mdogolo, 30Esgsl J.77, 0175
28L Lgdu3gBEHM 3H030bsEoliE03NMO I3sMETIHEGHO, LadsOHMZgEm MBdOEOLO, yreErsls .10,
0114

393 90m3E0306 bsgMmms LobmgBol WsdMOSGHMMosdo  Jogde odbs 6 sbowo
Boghomo, M™MIWgdos  WoBHIMHIGHMOME  dmbs3gdgddo  xgM 96 sMOL  sefigdowo:  3-
096D5d0MB960005H06-5,5-0MmdloO; 4-60¢HM-3-096B5d0EMRBI6MM0sH0B-5,5-omJlo-
©0;  4-500b6M-3-096D590M5BI6M0sH0b-5,5-omJlowo;  3,4-05d0bmBbMmmM05H0b-5,5-
©0MJlOEO. JMbEs 500 EILLOSMYdS, Fogdol FgoMPO39doL b3ghs. domgdmwo 1H-
000Q5HMEM[3,2-b]-5396Mm»05%H06-10,10-omdloo §o®mdmoyqbl 3mdgdgderme BogMHml
Q5 3ol 35BIBY T3 gd9E0s FM5350MOEbMZB0 FoMdmgdmegdol Jowgds s FobogMe—
JodoMo  m»30L90900L  Fgbfagams. ©oLobmgbs  FoMdmgdmwo:  2-396%moen-1H-
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000QsbM™[3,2-b]-396m305H06-10,10-omdboo. Fo®dmgdmeol dowgdolsl 3v9dgdgd-
@6 boLEHYISA0,  FBoMTSIMWMYPOEMS®  5JBHOIM0 BoMTSIMBMOME0 ¥ AMBoL F9y3z9650
LodwoEgds dMRA33S 3393909 BOMEMYOMEMO 5JE03MdOL BOS.

0913535¢00: MbsdgEOM™MZY, bOEr0 MoMdOL 1sd3MOBsEIM 1595 gdgdol Fqloddbgers
3d6003bgarmzsb60s  3bmdoo  domwmyom®o  9dBHowGmmdol  ddmby  dmergimeol g
I3 sdo 499600005690, Momsg 960d3bgemzbs  dgo3gergds domgdeo  bsgMomol
BOMEMYOOO 5dEH03mds.[1, 2]

0990b 5JB¥9MdOEID s BYIMMJIME0ED  A5TIMIEObIGY, B3960 LsdmFsml dobsbo
0ym gho  dMmg3sdo  2oa399M0569006s olgmo  39@gOHMmEo3WIHo  BgMoxdnb3godo,
HMAMM0359: B9BMD0sHB0obo s 080IBMEO MOl FgYROWIE FIODBOIOMPS FoWIOMEO
BogH®OL BOMEPMAO0MMHO 5dBH0IOMDS. oA 3BMdOWOs, MMI MMH0Zg Tomysbo boliosmgds
RBODBOMWMYPOMOO  5JBHOMOMOOL  BoOm™  139JHOO0m,  FoROWoMsE:  9BEGH030MHMLYEO,
3630396390960, gMe-LolbdsMM3Ms  ©5350Jd0L  Lofiobssmdgam, s6EGH0TozMM-
00, 56E0d59dE M0N0, 56mMgdol Lofiobssmdgam s 9.9. Bgdmm Imyzsbowro 3o3wrgdol
bsBMm356 9aBoMgmdsdo sbgeromgdol 999y d0Mgde 0dbs sbowo mysbo bogHmgdols.
dmbs 35000 Esbsllos™MYds. B0MgdMwo Lol@gds HoMmdmoygbl Bw9dgdgdE BogHml o
ol dsBsbg Fglodergdgeros FM935¢M0EdM3Z960 [o®dMgdmeol domgds ©s  BoHogMeH—
JodomMo m30L90930L Jglfogws.  HoMmBmgdMoll Jowgdobsl §3dgdgdE LbobEgdsdo
BMT53MMPOMSQ SJBHOMMO BMTIIMBMOO XaRoL F9yzobsd Lodmoegds  ImY33e
33935609900  BOMEMPOMHO  5dEBH03mdol  bMs. 363369crmzsb0os ol, ®mI Bgz9bL oM
3B0bMYBYdME0 BogHYOO 530594 B0Egd96 ,,cr0306L30L Fgbls”

B3960 LodMdoml 30639  Boffoenl  (oMdmoagbos 3gbmm0sBobols  Imerg3masby
056omMbMdomMO  ,,00096930L” B0  0d0EIBMEOL  BOMMZOL  BYEOMYdS.  DBMYSI©
d9L5dEgd9g0s 0J0EIBMWOL dOMMZ0L Bod BblsEILb3s dEYMTsMgMdsdo sbgeoMgds. B39b
99650905 2o35d5bgz0mgm  bsbmgzsbo  LEH®MIBHMOOL  Fgddbsty, gMdm - 2,3-
05306 x39600005%06-5,5-0mdloo, 08539 IAMT>MIYd0L 080IBMELRI6MN0sD0b-5,5-
©0mJlooL 8009d35%Y.[3]

B39bL doge  Lofigol bogMmo 900 0dbs BIBM®osHobo (1). dobo oxs96a300
4obmwmgsb ddoMdzozs 90980 Ysdsol Bgsobaom FJowgde odbs B9bMmM05H0b-5,5-
©omdboo  (2). 990ymd dobo boGMoMgdom, 3mbg. sbm@dgsgomo (d=1,5) gobowrm3zsb
d056M3535  96M9do  doegdew  0dbs  3-60GHOHMmBIEMm05H0b6-5,5-comdioo(3),  Mgodios
8000bs6gmds 30-350C-393396M9@MsDYg. 3-5806m8960m05H06-5,5-omdlowo(4), dowgds
bgdmEs F9OHOWTH53000 gMbmol 5M9do, OOl 306MHMdGOT0 ,35@90DBIGMEMIS©
299g9gb9390 0ym Mmool 8@396M0. Fowgdo 3-5d06mB9bMmM0sH06-5,5-omdiooli(4)
59060l X80l o33 bgdmEs B36BMWOls s 30MHoObol sMgdo dBYEBMOIw Mmoo,
990990 dogdme odbs  3-396B580Mmxgbmm»0sH0b-5,5-omdioo(5). bsg@mo  (5)-ob
3303 bo@®moMmgdom, s0PIbom s 93930 XyMBOL dmblbom Jowgdme odbs 2,3-
©05306mx8gbmm0sHBob  -5,5-omdboo  (8). gowrodlol  IMPOBROEOMIOMEO  MYod300b
3odmyabgdom, 2,3-000530653960005%06-5,5-0omglool(8) F056 3390851535056
3Mbglog00m 5M0Ed5535L  39BIODBMMO MoMmEIbMBOL Msbsmdom, dJowgde odbs 1H-
0905BMM[3,2-b]-39bmm0sH0b-10,10-cocomdlogo (9).
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©sl336s

1. 00056mdsdo  Jogdos 6 sbogro Boghmo, ©sdw)dsggdeos dosmo  dowgdols
36935M5GH 0o 9900MmEY00.

2. 503960 0465 B96MmM05BobOL bo@MoMadol, s30bocmgdols s 896BmowoMgdol
6953309300 M3E0>OHO 30MMBYOO.

3. 39bLsBPW3ZOM 0465 993039 b0 bgMMOL OMBOL 3H9g39MoEIMYdO.

4. 361535 PASS online-8o g98mm3mwow ©s 498m3wgbow 0dbs bagho (9) s (10)-ob
53303Md9%0, OHMIGW®MS 5WdMds 70% 50935370, Mob Loxgmdzgwbyyg 30M39ws 0dbs
5L0bMYBYdMEo gUs bogMHngdo.
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Characteristic Properties of Georgian Bentonite

L. Tsiklauri, |G. Tsagareishvili

Iovel Kutateladze Institute of Pharmacochemistry, Tbilisi State Medical University, Tbilisi, Georgia

Clay minerals are extensively employed substances in the pharmaceutical preparations both
as active agents and as drug vehicle due to their surface features, which include surface area and
cation exchange capacity (CEC) [1]. The specific surface area (SSA) is a significant parameter since
it gives quantitative evaluation of the areas accessible for surface reactions; CEC provides the
amount of exchange cations available for replacing cations of other types; furthermore, its influ-
ence on the formation of polymer clay composites was reported; gel formation index (GFI) is con-
sidered as quality indicator of bentonites [1, 2, 3]. Consequently, these properties of clays have to
be accurately specified to explain the underlying mechanisms.

The aim of this study was to evaluate physico-chemical properties, like specific surface area,
ion exchange capacity, gel formation index (GFI), for Tikha Ascane (TA) - preparation obtained
from the clay of Askana Deposit (Georgia) at the I. Kutateladze Institute of Pharmacochemistry
(TSMU) [4] and investigate the influence of polymer - carboxymethylcellulose (CMC) on the
swelling properties of TA.

Methods of research. Methylene blue test was employed for the determination of surface
areas and CEC of TA; swelling potential of clay was examined by the standard method according
to ASTM D5890; Magnesium and aluminum oxides were used for evaluation GFI [2, 3].

Main results. In this study, the specific (SSA), external (ESA), and internal (ISA) specific sur-
face areas were determined. For the TA we estimated a SSA (combination of both internal and ex-
ternal surface areas) of 869 + 1.2 m?/ g, ESA = 171.74 + 0.8 m?/ g; ISA = 697.26 + 1.5 m?/ g. The ob-
served cation-exchange capacity and GFI were 113.42 mmol/100 g bentonite and 78.28 + 2.65 %
consequently. The impact of addition CMC on the expansion features of the TA suspension was
evaluated in samples with varied ratios of polymer and bentonite: 1:1; 1:2; 1:3. The obtained re-
sults are shown in Figure. The thixotropic behavior (swelling degree) of TA dispersions was nota-
bly improved by adding CMC. This is as a result of the chemical structure of CMC, which enables
bentonite particles dispersion.

Conclusion. The important characteristic properties, such as specific surface area, ion
exchange capacity, gel formation index, were determined for Tikha Ascane. These data are
valuable for interpretation underlying mechanisms of preparations based on TA.
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UsdsMm390mdo 393MEIgdMEo 33335B00L 9bgdmMmo Lobgmdols Solanum
woronowii Pojark- ols 356353mabmbi¢mero dglfogems

3. 96995330¢0, J. 939ody, 9. ¥gbodg, . dsbogrsdy

olblyy 0. JMosmgesdol s®dszmdodool obbGoGWG0, bads®mggem, 0159, mdogrolo, 3.
Latox 00300l 36.

mxobo doym®dgbsligd®bo - Solanaceae LodoMmgzgermdo FoMdmygbowros 10 4350M0Ls
Q5 26 LbgMdOL I3965M0m, Bomysb gec-gMmo Solanum woronowii Pojark 3033s5B00b 96cgdos
[1]. 9396s00lL dofolBgws 3939B9GHOMO MOYbmms Jodow®mo Tgbfogerom ©oAIboE0s
950030 B0MEMAOMESE  9JBHO0MMH0  B03m0gMHgdgdol - LAHIMMoEMEo  Ladmbobgdol,
RE53mbMOEIdOL s S35 MOEYdOL  T9I(339mds.  FgbFagero0s 339308 Mmd0gdEob

dofolBgs  3939G9AONO  MmEOYBMmmMs  Fobogobo  ogadEgds s o9bowos
30360mLEHOMIGMOM0 bL5O0sRBMBE0ZM TobIL0SMYOEGdO.

1533960 Lo@yzgdo: Solanum woronowii Pojark; 80360mbGHOMdE«6s;  Jurm®magbobo;
A096060; L3OOMLE60; BYOMBES6O.

3309306 30Bsbo:  659OmIol  Jobsbos S. woronowii-ols, OHMPMOEF  BOMLMYPOYMHS®
59300 603009Mm90900L Fystrmlb JofolbBgs 3939G9GH0IO MORBM™MS sb5EMI0MEmO 5390v)-
@qodol  Jgbfogers o  Loosabmbiyogm  dobolioomgdgdol  oyabs;  IgmMso
893500 Bdol 3H:M©)dEHgdol J0mgds, BMJ30MmboMgds s Bodmdodow®mo Tglfogwws.

33930l 39093900 5 @OLZMLos:  33965Mgms FgMMEO FgBOdMEOEIdOL GO -9HM
3bl  bEBHIOMOEMEO  A03mbBoEIdo  [oMmTmoybgb, dsmo Fgdazgwro  I39bstadol
399m39bs s dqLfogers 360d3zbgermzsb0s IM935IbMH030 Fo®mBozmermyow®mo dmddggdols
Q5 9203mbol - 5M58sgdMmz9b0 Boffoerol LEGHIMMoEMEo 3mEmIMbIMOO 3MY35M5EJOOL
LobmgBoLomzol Tgoderm 2sdmygbgdoll M35eLsBMOLOm. 58 TbEOOZ ELIBOTBIZ305 A35¢0
doymMdgbsls Lobgmdgdo, MMIWYdoE 9d39wgbo OMMOEILE AsdM0Ygbgdms Lbgsslbzs

939960l Moo 9goEobsdo [2]. by3zwg30 mdOYIEO F9aMm39dmewo odbs 2022 farols
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530LE ™0, 539gbol bgmdsdo (BodsMmgzgm).

9339690905  ©0oabMLiGB035d0  JogdMo  3509M9OO  IgMEIO0m  33g30LSL
500b03bgds 353590560  LBIOMBGOOMe30560, K0M33Mm35b0 @S 3MbMLmEO,
90353900 dMbbgdom  dgdmbyero  S. woronowii-oll  dofolbBgs  3939G0GH0OO
MmO206m900.  ©gMdomo  MmOABML  IBsMsz0  Jumzowol  Bdgdgdsty X EMIIOO
3050533000L3 G0,  F9BH-bs3egds  LHMObIHBMZB0s;  Yyrm®dEOL  GHMmbboGmO Mo
LobGgds  BMbmEo3WwMos;  99Mdsbdo  GHEModgowo  Jumgowol  I30MHYIPIIW0dIM0BO
UobsMEGOOL  B9®g @o  3mI39dH MO  EORBIMNIO-30090MWO  godBHO  FIOFIW DS
QQOE-3503M0560 Bsbs01)Mgd0s Ho®MdmMmEygbowo. BHMoggoqdol Lsbsmwmms dos go®dliol
dmbsbmmds BEgOHMLgdOMo 6 3350MGHME0s, GG FMOFJwms 30 - M35 GO. S.
woronowii-ob  8momol  Hgos ©d  J39s  930MAoLOL  BYdgIEIdIMY  YIXEIJOIOO
3650533000L(393)0 IOMELsBMZB0 S IMHO3IJOE05H0s; BoROL 535M5E0 bMIMOGHWEMO
@5 960LMEOGIMH0s; oy MIgboll BMOMMEIO BOBSB30SWIMH0S, MODBM-395E MmO,
59830LEM-T5GHMO LEAOVIBHIOOL, A9FBHIMO JLMZ0WO ©)399-30EJMIYIOO 5©bsYMBOL. S.
woronowii-ob gmmeool  gmbHol (39Bm3g30meo) doMmomso Jumzowo 3meoymbiwr®o
LAOMIGHMIO0LSS,  BHOBBOGHMOMo  Jumzgowol  JmbsHMWMds LG O3> obYdIMO;
3993500 JLM300 3MESEHIMIWOHO BEOWJEHMEOOU.

S. woronowii -0l  BM®OEYO0ED @O  WINHMYdoEH  70% Fgomowol  L3oGdEom
39003030l s 03MBoWOHO 503W0gMYOYOOLYD JMOMBMOT0m  LBMS3900L
3990092 x9999600 9JuE®sgGOL FsdMbogseos 28,3% s 17,5% -0l dgLodsdols.  XsTMMO
99bG®sgd@ob 10% fywosbo blbseol Diaion HP-20 13939 go@¢o6gd00 dowgdme odbs 30%
CH30H, 60% CH3OH, 80% CH3OH s CH3OH g6sg30ogd0. mMogg d9dmbggzsdo 30% CH30OH
9099530 LAHIOMOEMEO JWO3IMDBOPIOI0 9O 5MRBES, BYOMLEHBMWMOHO Jarozmbo-
9000 8005 80% CH3OH s LB3oOmmbGsbmmgdom - CH3OH gwws@gdo. 93gbscol
B0l X999H0 gJuEHModEHoL 30MOMEOBo Bo@sdos 8% HCL -ob blbstroom d96%Bmemols
0565mdoLsL  BEMIMg Yol 5dsDsbsBg 3Lo-0b 296053wmdsdo . BgEDMEosbo ggbol
3969035 q00lL s 29)dgbol 9099y 80MgdM0s LbGHYHMOEMEO bo3MmYygbobgdol  xsdo
0,6% @99mbogrom. OHMAEOL JOHMTsEHMPMIR0MIO0m 25abLBYEms Lbgsslbgs LbobEgdsdo
90§0990m56 G9s6M9d0L 3H0m oD EHOYMAgb0bOUL - (25R)-5a -L30OMIEH -3B-meo s
JmOMygb0bol -(25R)-5a -L30OMLE G -3B, 6 - OMEEOL SOLYGdMDS.

©o133bs:  oYgbowos 3533500l gbYMGmO F39BM0L, LoJsMMZIXM BEwmEOL S.
woronowii-ob  dofolbbgs 3929G9GHOO  MEOYBMMs Fo3OM- S F03OMLEGHOYIEIOHIO
5390900l Bo0oabmbBozm  Jobolosmgdgdo;  FmmErgdol  JodoryMo  dgufagzerom
5096005 GHoamaqbobol - (25R)-5a -bL3oMMLEH -3B-mwo s Jm®mygbobol -(25R)-5a -
L30MHMUED -3P,6a - COMEIOL FoMdMgdmeEo BEIOMOPIO JEPO0ZMHBOWIOO.
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Pharmacognostic study of an endemic species of the Caucasus - Solanum woronowii
Pojark common in Georgia

M. Eremashvili, K. Mchedlidze, M. Benidze, L. Mskhiladze
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TSMU I. Kutateladze Institute of Pharmacochemistry, Georgia, 0159, Tbilisi, P. Sarajishvili 36.

The Solanaceae family is represented in Georgia by 10 genera and 26 plant species, including
one - Solanum woronowii Pojark., endemic to the Caucasus[1]. The content of biologically active
substances - steroidal saponins, flavonoids and alkaloids in them has been determined by the
chemical study of the above-ground vegetative organs of the plant. The internal structure of
above-ground vegetative organs of the research object has been studied and the microstructural
diagnostic characteristics have been established.

Key words: Solanum woronowii Pojark; microstructure; chlorogenin; tigogenin; spirostan;
furostan.

Aim of the study

The study aimed to investigate the anatomical structure of the above-ground vegetative organs
of S. woronowii as a source of biologically active substances and to determine the diagnostic
characteristics as well as to obtain, fractionate and study secondary metabolites.

Results and discussions

Steroid glycosides are one of the classes of plant secondary metabolites. The detection and
study steroid glycosides containing plants is important in terms of diverse pharmacological activity
and possible use of their aglycone - non-sugar part, for the synthesis of steroid hormonal
preparations. In this regard, it is worth noting the species of the genus Solanaceae, which have
been used in traditional medicine of different countries since ancient times [2]. The research
object was collected in August 2022, in Ateni valley (Georgia). When studying with the
conventional methods used in plant diagnostics, it appeared that the above-ground vegetative
organs of S. woronowii are multicellular spherical, glandular and conical, covered with hooked
bracts. The basal cells of the covering tissue of the axial organ are non-circular, more or less linear.
The transient system of the twig is monocyclic. A network of small-caliber lumens of tracheid
tissue and large-caliber lumens of compactly differentiated conducting vessels are present in the
xylem. The outline of the inner shell of the lumen of tracheids is spherical or square, and that of
conducting vessels is oval. The basal cells of the upper and lower epidermis of S. woronowii leaves
are non-circular and curve-walled. Stomata apparatus is anomocytic and anisocytic. The leaf is
bifacial, dorsoventral, amphistomatic structure with reverse-collateral type conductive tissue. The
main tissue of S. woronowii leaf stalk (mesopetiol) has a polygonal structure, the outline of the
transitional tissue is slightly arcuate. Conductive tissue has a collateral structure.

After extraction from leaves and stems of S. woronowii with 70% methyl alcohol and
purification from lipophilic substances with chloroform, the total extract yield was 28.3% and
17.5%, respectively. After passing 10% aqueous solution of the total extract on a Diaion HP-20
column is given 30% CHsOH, 60% CH3OH, 80% CH3OH and CH3OH fractions. In both cases no
steroid glycosides were found in the 30% CH3OH eluate, 80% CH3OH eluates is rich in furostanol
glycosides and in spirostanols - CHsOH eluates. Hydrolysis of the total extract of plant leaves was
carried out with 8% HCL solution in the presence of benzene on a boiling water bath for 3 hours.
After neutralization and purification of the benzene layer, the sum of steroidal sapogenins was
obtained with a yield of 0.6%. Chromatography of hydrolysate in different systems of solvents by
comparison with witnesses revealed the presence of tigogenin - (25R)-5a -spirostane -33-ol and
chlorogenin -(25R)-5a -spirostane -3f, 6« -diol .

Conclusion

The diagnostic characteristics of the macro- and microstructural structures of the above-
ground vegetative organs of S. woronowii, an endemic plant of the Caucasus, flora of Georgia,
have been determined; The chemical analysis of the leaves revealed steroidal glycosides derived
from tigogenin-(25R)-5a-spirostan-3f3-ol and chlorogenin-(25R)-5a-spirostan-3f3,6a-diol.
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Characteristic Properties of Georgian Bentonite

L. Tsiklauri, (G. Tsagareishvili

Iovel Kutateladze Institute of Pharmacochemistry, Tbilisi State Medical University, Tbilisi, Georgia

Clay minerals are extensively employed substances in the pharmaceutical preparations both as
active agents and as drug vehicle due to their surface features, which include surface area and cati-
on exchange capacity (CEC) [1]. The specific surface area (SSA) is a significant parameter since it
gives quantitative evaluation of the areas accessible for surface reactions; CEC provides the amount
of exchange cations available for replacing cations of other types; furthermore, its influence on the
formation of polymer clay composites was reported; gel formation index (GFI) is considered as
quality indicator of bentonites [1, 2, 3]. Consequently, these properties of clays have to be accu-
rately specified to explain the underlying mechanisms.

The aim of this study was to evaluate physico-chemical properties, like specific surface area,
ion exchange capacity, gel formation index (GFI), for Tikha Ascane (TA) - preparation obtained
from the clay of Askana Deposit (Georgia) at the I. Kutateladze Institute of Pharmacochemistry
(TSMU) [4] and investigate the influence of polymer - carboxymethylcellulose (CMC) on the
swelling properties of TA.

Methods of research. Methylene blue test was employed for the determination of surface
areas and CEC of TA; swelling potential of clay was examined by the standard method according
to ASTM D5890; Magnesium and aluminum oxides were used for evaluation GFI [2, 3].

Main results. In this study, the specific (SSA), external (ESA), and internal (ISA) specific sur-

face areas were determined. For the TA we estimated a SSA (combination of both internal and ex-
ternal surface areas) of 869 + 1.2 m?/ g, ESA = 171.74 + 0.8 m?/ g; ISA = 697.26 + 1.5 m?/ g. The ob-

- 133 -



served cation-exchange capacity and GFI were 113.42 mmol/100 g bentonite and 78.28 + 2.65 %
consequently. The impact of addition CMC on the expansion features of the TA suspension was
evaluated in samples with varied ratios of polymer and bentonite: 1:1; 1:2; 1:3. The obtained re-
sults are shown in Figure. The thixotropic behavior (swelling degree) of TA dispersions was nota-
bly improved by adding CMC. This is as a result of the chemical structure of CMC, which enables
bentonite particles dispersion.

Conclusion. The important characteristic properties, such as specific surface area, ion
exchange capacity, gel formation index, were determined for Tikha Ascane. These data are
valuable for interpretation underlying mechanisms of preparations based on TA.
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Rheological Study of natural and modified bromelain containing gels
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Bromelain is a complex of plant-derived proteolytic enzymes found in almost all parts of the
Pineapple plant (Ananas comosus L. Merr.) [1]. Its fibrinolytic, anti-inflammatory and anti-
edematous, anti-thrombolytic action leads to its use in the therapy of bone and joint pathologies
and the treatment of musculoskeletal disorders [2]. However, high allergenicity prevents its
clinical use. In order to solve the mentioned problem, we have obtained bromelain immobilized
with aldehyde dextran (modified bromelain) [3].

Model samples of 150 PE proteolytic activity gels were prepared from natural and modified
bromelain based on carbopol. In the process of developing soft drug forms, it is important to
conduct rheological studies for quality prediction and assurance.
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Aim of the study. Study of rheological properties of natural and modified bromelain gels.

Methods. Rheological studies were carried out by the method of viscometry 14 days after the
preparation of model gels on an Anton Paar Visco QC-300 (Anton Paar GmbH, Austria) rotary
viscometer.

Research Results. The results of the conducted rheological studies are presented in Figures 1
and 2
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Fig. 1. Dependence of viscosity (cp) of natural (1) and modified (2) bromelain gels on spindle
speed (rpm), blue line — ascending, red line — descending.
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Fig.2. Dependence of deformation speed (s-1) of natural (1) and modified (2) bromelain gels
on share stress (mpa), blue line — ascending, red line — descending.

Based on the performed rheological studies, it can be concluded that the research samples
represent dispersed systems with elastic-plastic properties. Flow curves on the rheogram show that
the rheological properties of the studied gels practically do not differ from each other. The
presence of ascending and descending curves of the hysteresis loop (which overlap each other)
indicates that the studied samples have thixotropic properties. Pseudoplastic rheology, which is
characteristic of structured (non-Newtonian) fluids, has a significant impact on the technological
and consumer characteristics of a dosage form, such as application of the gel to the skin and
expulsion from the tubes, etc.

Conclusion. The rheological properties of the experimental sample of natural and modified
bromelain gels prepared on the basis of carbopol were studied. Gels of both models are
characterized by pseudoplastic flow, stable structure and thixotropy.
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Alkaloids of Mahonia bealei (Fort.) Carr. introduced in western Georgia.
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The collection of plants belonging to the genus Mahonia Nutt. (family Berberidaceae) growing
in the Batumi Botanical Garden, located on the Black Sea coast of Adjara, comprises five
introduced plant species: M. bealei (Fort.) Carr., M. japonica (Thunb.) DC., M. fortunei (Lindl.)
Fedde, M. lomariifolia Takeda, and M. wagneri Jouin.

Mahonia has long been used in traditional Chinese medicine to treat skin diseases, pharyngitis,
and improve blood circulation, among other conditions. According to in vitro and in vivo tests
(literature results) alklaod-containing substances and individual compounds isolated from
vegetative organs of various Mahonia species have anti-tuberculosis, antimicrobial, antioxidant,
anti-inflammatory and many other activities [1,2].

The aim of the study. Since the phytochemical composition of Mahonia bealei introduced to
the territory of Georgia has not been studied, this research aimed to analyse the plant's alkaloid
content.

Methods and materials. The above ground vegetative organs of Mahonia bealei (Fort.) Carr.,
collected from the Batumi Botanical Garden during the active flowering phase, were studied.

The extracts obtained from the leaves, branches, and flowers were purified using a liquid-liquid
extraction method with a 5% HCI solution. The acidic extracts were then alkalized with a 25%
ammonia solution to a pH range of 9-10 and extracted with chloroform. After extraction of the
tertiary bases, the mother liquors were acidified to pH 3 with 10% H2SOs. Then, by adding a
saturated solution of potassium iodide to them, fractions containing the sum of quaternary bases
were obtained.

Table 1. The results of the study of the vegetative organs of Mahonia bealei, for the content of

alkaloids
Species Phenological Vegetative | The total of | % content of quaternary bases in alkaloid containing total fractions,
stage organs of a | alkaloids, according to the HPLC method
plant % of the
mass
air/dry raw
materials Aporphine Protoberberine
alkaloids alkaloids
Magnoflorine Berberine Jatrorrhizine Palmatine
Mahonia Active leaves 0,07 18 27 23 2
bealei flowering branches 1,33 trace 50 5 3
(Fort.) Carr.
flowers 2,48 trace trace trace 57
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Identification of alkaloids in fractions was carried out by TLC: mobile phase — butanol : acetic
acid : water (10:1:3) system; stationary phase - Siliagel 254 plate (Merck); presence of standards;
detectors — Dragendorff's reagent and iodine vapour. Also according to HPLC analysis, the main
quaternary alkaloids were identified and quantified (table 1).

Conclusions: As can be seen from Table 1, the total amounts of alkaloids obtained from the
aboveground vegetative organs of the M. bealer plant, collected during the flowering period, can
be quantitatively arranged as follows: flowers>branches>leaves.

The HPLC analysis revealed the percentage content of the main protoberberine and aporphine
alkaloids in the fractions, providing information about the dominant bases present in them.

The results of the preliminary investigation suggest that the extracts obtained from the
aboveground vegetative organs of the plant demonstrate significant antioxidant and anti-
inflammatory activities.
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COMPOSITION OF ESSENTIAL OILS OF THYMUS L. SPECIES
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The genus Thymus L. is one of the most important genera in terms of essential oil content.
Representatives of this genus are aromatic plants widely used for culinary, cosmetic and medicinal
purposes. They are characterized by cytotoxic, anti-inflammatory, antiviral, antibacterial,
antioxidant, etc. activities [2-3]. We studied the composition of 2 species Th. collinus and Th.
tiflisiensis essential oils using optimal conditions for gas chromatography (GC-MS) separation:
column HP-5ms Ultra Inert 30mX250mX0.25m, column temperature gradient 45°C—100°C
(2.5°C/min) retention time 2min, 100°C—200°C (2.5°C/min) holding time 10 min, carrier helium,
flow rate 1 ml/min, injection 1 pl, NIST spectral search program.
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According to the results of the research, up to 30 terpenic and aromatic compounds were
found in the essential oil of the mentioned species, including: o-pinene, §-pinene, §-ocimene,
linalool, isoborneol, geraniol, §-bourbonene, §-myrcene, caryophyllene, germacrene D, nerolidol,
taucadinol, leaden oxide, etc. It should be noted that these two endemic species from Georgia are
similar in essential oil composition, although Th. tiflisiensis essential oil qualitatively has a higher
content of terpenes, than Th. Collinus. The presence of O-cymene, eucalyptol, endoborneol,
terpinen-4-ol, o-terpineol, o-terpinyl acetate, azulene, y-elemene was found only in Th.
tiflisiensis. Bornyl acetate and cis-8-farnesene were observed only in Th. Collinus.
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Study of in vitro release profile of carotenoids from 0.3 g vaginal suppositories of sea-
buckthorn (Hippophae rhamnoides) oil prepared using different bases

D. Lagazidzel, G. Kutateladze2, M. Orjonikidzel
E.
TSMU, I. Kutateladze Institute of Pharmacochemistry

Sea-buckthorn oil (Hippophae rhamnoides) and its preparations are widely used in medicine
for the treatment of pathologies of the skin and mucous membranes, gynecological diseases and
traumatic injuries. Due to the lack of vaginal suppositories, sea-buckthorn oil is used as tampons or
rectal suppositories [1,2,3,4]. In order to develop vaginal suppositories, we produced model
samples of suppositories. The release of the active substance from the medicinal form is one of the
criteria for carrier-base selection, as the process of opening the dissolution precedes absorption,
which largely determines its effectiveness.

Based on this, the aim of the research was to select the optimal base carrier for sea-buckthorn
oil vaginal suppositories based on the release profile.

Materials: The object of the study were vaginal suppositories made with 0.3g sea-buckthorn
oil obtained from young wild sea-buckthorn fruits in the area of Stepantsminda, Georgia and two
different bases (Vitepsol W 35 and cocoa butter ) widely used in the pharmaceutical industry, on.
The average weight of suppositories was 2.6 g. Sea-buckthorn and the suppositories were
standardized according to total carotenoids, one suppository containing no less than 0.66 mg% of
total carotenoids calculated as B-carotene).

All chemicals used in the study complied with the requirements of regulatory documents.
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Methods: the study of the release of carotenoids from sea-buckthorn oil vaginal suppositories
was carried out by the dialysis method (Disintegration tester BJ-2 device) [5]. Separation area - 3
mm thick dialysis cellophane attached to the bottom of the cylinder. Based on preliminary studies,
35% ethyl alcohol (400 ml) was selected as the acceptor; thermostat temperature +37 + 2 0C,
sample - 3 suppositories (exact weight), at specific time intervals 5 ml of dialysate was taken with a
pipette and filled the deficit with the same amount of 35% ethyl alcohol.

The total amount of carotenoids dissolved into the dialysate was determined by a
spectrophotometric method on the device (JASCO V-730) at a wavelength of 450 nm [6].

Results and discussion:

Drug solubility is of particular importance for rectal and vaginal drug forms. The kinetics of
release of the active substance from the samples is given in the form of a graph (Figure 1).

New data about chemical composition of pericarp of Digitalis ciliata

V. Nebieridzel,2, A. Skhirtladze2, N. Sakvarelidze3, M. Benidze3, M. Ganzera4, A. Cerulli5, S. Piacente5, E.
Kemertelidze3
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Digitalis ciliata Trautv. (ciliate foxglove) is strictly endemic to the Caucasus among the 40
foxglove species growing over the whole European part and in other locales. It grows in meadows
of the main Caucasus chain and its spurs at elevations of 1200-2500 m above sea level, often
dominates large areas, and represents very significant raw material resources [1].

12 steroidal, 1 pregnane and 1 triterpene glycosides were isolated from the aqueous alcoholic
extract of air-dries pericarp Digitalis ciliate by purifying and further chromatography on the
Diaion HP-20, Sephadex LH-20 and silica gel columns. The structures of the isolated compounds
were elucidated using HPLC Supelcosil LC-18, mono- and two-dimensional NMR experiments
(1H, HSQC, HMBC, COSY), as well as mass spectroscopy (ESI/MS).

Five of the compounds (1-5) were new; nine, known compounds that were identified as
deglucodigitonin, digitonin, (25R)-5a-furost-20(22)-en-30,26-diol 3-O-fB-D-Xylp-(1—3)-[O-p-D-
Galp-(1—2)]-O-B-D-Glcp-(1—4)-O-B-D-Galp 26-O-B-D-Glcp, (25R)-5a-furostan-
20,3p,150,220,26-pentaol 3-O- B-D-Xylp-(1—3)-[O-B-D-Galp-(1—2)]-O-B-D-Glcp-(1—4)-O-B-D-
Galp 26-O-B-D-Glecp, (25R)-5a-spirostan-2a,3f3-diol 3-O-B-D-Xylp-(1—3)-[O-B-D-Glcp-(1—3)-
O-B-D-Galp-(1—2)]-O-B-D-Glcp-(1—4)-O-B-D-Galp, and ciliatasides D, F, E, and H.

According to the results, the new steroidal glycosides (1-3) are characterized as: *(25R)-5a-
furostan-3,22a,26-triol ~ 3-O-B-D-Xylp-(1—3)-[O-B-DGlcp-(1—3)-O-p-D-Galp-(1—2)]-O-p-D-
Glcp-(1—4)-O-p-D-Galp 26-O-p-D-Glcp;

*(25R)-5a-furost-20(22)-en-33,26-diol ~ 3-O-B-D-Xylp-(1—3)-[O-p-D-Glcp- (1—3)-O-B-D-
Galp-(1—2)]-O-B-D-Glcp-(1—4)-O-p-D-Galp 26-O-B-D-Glcp;

*(25R)-5a-spirostan-3f-ol 3-O-p-D-Xylp-(1—3)-[O-p-D-Glcp-(1—3)-O-f-D-Galp-(1—2)]- O-
B-D-Glcp-(1—4)-O-p-D-Galp [2].
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Based on the obtained results, compound 4 is characterized as pregnane-3f, 14f, -diol-15,20-
dion 3-O-0-D-Glcp-(104)-[O-p-D-AcDgtp-(104)-O-p-D-Dgtp-(104)]-O-B-D-Dgtp. and compound
5 is characterized as 3-O-[0-L-Rhap-(104)-[O-B-D-Xylp-(102)]-O-p-D-Galp-(102)-O-B-D-
glucuronopiranosyl-soyasapogenol [3].
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Hydrazones of 3B-esterified epiandrosterone

N. Barbakadze, M. Kakhabrishvili, N. Nadaraia

Thilisi State Medical University Iovel Kutateladze Institute of Pharmacochemistry, Tbilisi, Georgia

Purposeful chemical modification of steroidal compounds that affect on the change of
biological activity is one of the modern methods of creating new medicines. The accumulation of
numerous synthetic products and the screening in order to study their pharmacological activity is
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the way to search substances with desired effect.

It is known that the esterification of the hydroxyl group of steroids reduces androgenic
activity, improves lipophilicity and the ability to penetrate the cell membrane, which in turn leads
to an increase in the biological activity of the compound. e.g. Phenylacetic acid and propionic acid
esters of testosterone, perandren and testoviron, are known as antitumor drugs.

In the ongoing search for potentially biologically active 5a-steroids, have been modified
epiandrosterone 1 by chloride of phenylacetic acid and new hydrazones 3-12 have been
synthesized from esterified steroidal ketone 2.
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The structure of newly synthesized compounds 2-12 was proved using 'H-,'3C- NMR and
mass spectra and for the assessed the relationship between “chemical structure-biological activity”
cytotoxicity have been investigated.

The cytotoxic activity of obtained hydrazones 3-12 was studied in vitro using the Rezazurin
reduction test and Hoechst test aginst lung carcinoma (A-549), colorectal adenocarcinoma (DLD-
1) and normal skin fibroblasts (WS-1) cell lines in comparison to etoposide. The results showed
that, of all the compounds studied, only p-hydroxybenzhydrazone 7 and 2-
pyridincarbonylhydrazone 10 of modified epiandrosterone 2 are of particular interest since, unlike
the others, they demonstrate activity comparable to etoposide.

The results received in the field of nitrogen-containing derivatives of modified 5a-steroids
show the appropriate of continuing research in this course.

Alkaloids of young Ephedra procera needles growing in Georgia

T. Suladze

Thilisi State Medical University, TSMU, Iovel Kutateladze Institute of Pharmacochemistry, 36 Petre
Sarajishvili St., 0159, Tbilisi, Georgia

Ephedra, as a medicinal plant, has been known in folk medicine since ancient times: in China
it is used to treat bronchial asthma, respiratory tract diseases, arthritis, headaches and arterial
hypotension, in Mongolia - for liver and bile duct diseases.[1,2]

As a result of studying the above-ground parts of this plant, we obtained the sum of alkaloids,
the main active substances of which are acyclic alkaloids - ephedrine, methylephedrine and
pseudoephedrine.

Ephedrine, like adrenaline, stimulates a- and P-adrenoreceptors, increases myocardial
contractility and heart rate, causes bronchial lumen expansion, intestinal smooth muscle
relaxation, and stimulates the central nervous system.[1,2]

The object of our research was needles of young Ephedra procera growing on the territory of
Georgia, collected on the stony slopes of Vashlijvari area in Tbilisi, at the beginning of November.

The biologically active sum of alkaloids was obtained by the liquid- liquid extraction method.
The total alkaloids from the plant needles were obtained as follows: in order to remove non-
alkaloid impurities pre-extraction with hexane and petroleum ether was carried out.After

_ 144 -



preliminary treatment of plant material with 12% ammonia, the alkaloids was extracted with
chloroform, the extract purified with 10% H2SO4, than neutralized with 25% NH4OH to pH 9-10,
and simultaneously extracted alkaloids first with ethyl ether, then with chloroform. The ether and
chloroform extracts were dehydrated with anhydrous Na:SOs, filtered and evaporated on a
vacuum evaporator. The obtained sums is dried in a vacuum dryer at 50°C, treated with petroleum
ether and amorphous sums of alkaloids: ethereal - 0.12g (0.12% based on a/d material) and
chloroform - 0.2g (0.2% based on a/d material) is obtained. We performed a phytochemical study
of the sums on the basis of GC-MS and qualitative analysis - by TLC method (Silica gel 60 F 254
plate, Merck; systems: chloroform - methanol 4:1 and 6:1). Based on GC-MS spectral analysis, it
was determined that the ethereal sum of alkaloids contains three acyclic alkaloids - ephedrine,
methylephedrine and pseudoephedrine.

The quantitative content of alkaloids in the ether sum is: ephedrine - 19%, pseudoephedrine
- 9.4%, methylephedrine - 0.5%. The chloroform extract also contains three alkaloids - ephedrine
- 25%, pseudoephedrine - 12.8%, methylephedrine - 0.5%, the percentage content of the
corresponding compounds was determined by internal integration of the peaks.

Conclusion As a result of the conducted phytochemical study, has been established that the
ether and chloroform sums obtained and purified by the method of liquid-liquid extraction from
the researched plant material which contains the alkaloids: ephedrine, pseudoephedrine and
methylephedrine is qualitatively same, but quantitatively different.
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Study of the triterpene glycoside sum extraction process from Fatsia japonica

Z. Kemoklidze

Thilisi State Medical University, Iovel Kutateladze Institute of Pharmacochemistry, 36 Petre Sarajishvili St.,
0159, Thilisi, Georgia

The sum of triterpene glycosides obtained from the leaves of Fatsia japonica (Thunb.) Dacne
et Planch., cultivated in Georgia is characterized by anti-inflammatory, pain-relieving action.
Also, the sum is suggested as purified substance for preparation the drug "Fatsiflogin". According
to the instructions approved by the Pharmacological Committee of Ministry of Health of Georgia,
the drug "Fatsiflogin" is used for rheumatic arthritis, osteoarthritis, rheumatism, osteochondrosis,
gout, spinal pain, myalgia, traumatic inflammatory pain of soft tissues and musculoskeletal system
[1,2].

The aim of our research was to develop an optimal conditions (solvent, temperature) for
extraction of the sum of triterpene glycosides from the leaves of Fatsia japonica (Thunb.) Dacne et
Planch., cultivated in Georgia, which has high purity and content of active triterpene glycosides.
For this purpose we studied the optimal conditions for the effective extraction process of the sum
from raw materials. The solid/liquid phase ratio, optimal extraction time and process kinetics were
investigated.

In order to obtain the sum of triterpene glycosides from the leaves of Fatcia japonica, for the
extraction procedure we applied solvents such as: various dilution aqueous solutions of EtOH and
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MeOH, water, and system of solvents: chloroform-methanol-water (26:14:3). The yield of total
triterpene glycosides was determined by the weight method in percentages of air-dried raw
materials.We have established that for the extraction process the range of the temperature at 20-
900C is acceptable.

During the study of the kinetics of the extraction process, it was revealed that the equilibrium
state is established within 2 hours. The study of the influence of the dispersion of raw materials on
the quality of extraction showed us that the particle size of 0.5-7.0 mm does not actually affect the
extraction process, which is possible when triterpene glycosides are localized on the surface of the
extraction material. This fact is confirmed by the influence of the hydrodynamic regime on the
quality of the final product. Changing the mode after a delay of 120 rpm has practically no effect
on the output of the final product. By studying the dependence of the solid/liquid phase ratio on
the extraction process, it is determined that increasing the ratio within (1:2)-(1:5) leads to an
increase in the total triterpene yield, while further increasing the solid/liquid phase ratio does not
affect the yield of the final product. The investigation of multiple extraction of the raw material
revealed that five times extraction allows 85-90% of triterpene glycosides to be extracted.

Thus, as a result of the conducted studies, the optimal mode of extraction of total triterpene
glycosides from the leaves of Fatsia japonica (Thunb.) Dacne et Planch., cultivated in Georgia, has
been established: extraction of triterpene glycosides from raw materials should be done with 80%
ethyl alcohol for 2 hours, temperature regime 75-800 C, at the ratio of solid/liquid phases (1:5), the
size of the raw material particles is 0.5-7.0 mm.
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Yuccagloriosa L. introduced in Georgia — a rich source of biologically active
substances
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The steroidal sapogenin tigogenin — (25R)- 5a-spirostan- 3p-ol obtained from the leaves of
Yucca gloriosa L. (fam. Agavaceae) introduced on an industrial scale in Georgia, is recognized as an
economical raw material for the synthesis of 5a-steroidal hormonal preparations. Plantations of
Yucca gloriosa were cultivated in eastern Georgia on an area of 150 ha to ensure a supply of
tigogenin from plant raw material. 70 compounds of various chemical classes, including 30 new
compounds, were isolated and identified from various organs - leaves, flowers, fruits, stems, roots
and rhizomes of Yucca gloriosa [1 ].

In the 3rd-4th year of life, the leaves of the lower tier of the Yucca bush are withered and
thrown away during exploitation. High fungicidal activity has been established for the spirostanol
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glycosides obtained from the dried leaves. A potential ready to use medical form is prepared in the
form of a 1% ointment [1].

Flowers have a high content of steroidal glycosides. Based on them an effective plant growth
stimulant named ,, Alexin” has been developed. With a 0.002-0.005% aqueous solution of the pre-
sowing treatment of the seeds of agricultural crops or by spraying the plants, the yield increases
by 20-50% and an ecologically clean product is obtained [1].

Seven sesquiterpene glycosides derivative of nerolidol and one triterpene glycoside of
soyasapogenol B have been isolated and identified from the flowers . They all are new compounds
and new class for the genus Yucca [2].

Polyphenolic compounds of stilbene nature with a rare spiro- structure are obtained from the
roots and bark of stem and rhizomes . They have been shown to have antioxidant, specific
antiproliferative and pro- apoptotic effects on MCF-7 , HepG2 and U937 cancer cells [1].

Great raw material resources and the rich content of various biologically active substances in
the plant create an important opportunity for its versatile use.
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Usgds®oggermdo 0b@®HmormEo®gdaeo Yucca gloriosa L.-0v935 oo@gdw9eo -
30MEPMYOTIM® 5JB0M 6030009Mgd50 BEOIMO FysHm

0. dgbodg! *, 5. LboMEHmwsdg?, 3. bgdoghodg?3, 9.49096Fgwody?

lmdogEolol Lsbgeadfogm LsdgoEobm Mbogg®lodgdo, oMz JMmsmgusdol gs@dszmdodools
0bLGOGE0, LygsGmggmm, 0159, mdogolo, 3. LsMsxodzowob J. 36.
203969 x53560830¢0L 0d0oolol Labgwdfogm »Mboggmlodgdo, LagsGmzggwm, 0179, mdogrobo, o.
Fo3303sdob 34.,N1.
H5goOm39emb MbogzgmlioGgdo, badsmoggum, 0171, mdogrobo, 3.3mbE3sb J. 77°

LogdoMm39emdo bsdMgfizgerm FobdEsd0m 0bGHOMEYE0MYdMEro Yucca gloriosa L.- 09930
©0EYOMOol  (myx. Agavaceae) RMOYd0©H Fowgdmwo BEIOMoEWwo badmygbobo
Go3maqbobo - (25R)-50-306MLE6-3B-mo  S5a-Mogol  LEHIOHMoMEo  3m®IMbser@o
3693560539008 LObMgBOL MYbEBdYME [gommss BoBbgmwo. Gogamagbobol bywwrgmeols
dsbom  MBOMB3gwYmnolomzol  I3gbsmol  3esb@ogos  gsdghgdmos  50Bmbogwrgom
Lododmnggemdo (doGodo) 15035 dofol BsMm™MdBY. d39gbsmol Gomzgmeo bsfowgdosb-
ROMNEYO0D, Y43530eg00sb, bsgmz9gd0b, ©IMHMPIB, R3gL3980©B s FILIMGO0I6
bbgoolibgs 396930l 70-00g 603000969055 0BME0MYdMw0, F50sb 30 sbowro FgbogOmos.
09935 ©0EJOEol 0Bl Logmiaberol 89-3-4 gl 39 0s6mlol FmmEgdo sbdgde,
o096  FomgdMwo  L30OMLEBMWMOO  JE03MHBOEPIOOLMZOL  sEYIBOWs  Fo®swo
RBR030MO0  5dBH0Mds.  BMTBoEIOEos  LogsGomm By 1s3MObserm  Fm®mds 1%
3o5dmb Lobom. 099350 Y3530 gd0 BEBHIOMOEIO FEPOZMHBOIIOL Jorsero F99 (339 MO
3odmoMBgzs.  ds00  Logdzgawbg  99999d5390eos  dggbotgms  BMHOL  9x9dGHeOo
LBH0INOBHMMO ,5¢gJoboL* Lobgafimgdom, GMmdwol 0,002-0.005% ywwosbo bLlbs@om
LolMBM-153gMOMbgm  3MEEGMOYIOOL Mgbergdol mgligoliobs ©sdxMdsggdom b I3gbstrgoms
d9LbbmEgdom 20-50%-000 03539l FMLog0sbMmds s §3MEMAO0MS© LYBMS 3OMEYYIEHO
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900090s.  Y3530g00@6  0BMEoMmIOMEO s 0©I6EGHOR0E0MIOME0s  BgBMmEomeEol
Bofoddo 7 sboemo Lgld3o@dgM39bmeo s bmosbadmygbmer B bsfo®do GHMo@gm3dgbmwo
303mbHoEo. 396500l B9gb3JdI0B, WIOML s GOl  JgMJosd  JowgdMos
bGHOEDdIEMMO  36gdol  3mwoxzgbmwmo  BogHmgdo 0830000  L3OOMBEMWJEHMOO0.
509600005 B0 35050 9BEHOMJL0IBEHMEO, B3)30BOMEO BE3OMLOBRIMHFOMTO ©S
365303G MG dcmgddgwgds MCF-7, HepG2 s U937 3000l 2)x 690900l 3035G0m.

09935 ©O0EYOol by gmwol oo GlGLYdo ©s dzgbsdgdo Lbgoolibgs
B0MEMPOMSQ 5JBH0M0 5030009Mgdgd0l IoEIMo  89d339wmds dobo IMoz35¢IbGOZ0
398mygqbgdol 603369 mz56 Fglodergdemdsls 3Jdbol.
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Alkaloids of some species of genus Delphinium L. common in Georgia
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0159, Thilisi, Georgia.

Species of the genus Delphinium L. are rich in diterpene alkaloids, which, according to
literature, exhibit pronounced curare-like, antitumor and anti-inflammatory, analgesic, antidote
and insecticidal activity [1]. In traditional medicine, alkaloids obtained from Delphinium L. species
(methyllicaconitine, elatin, condelphine) are used as muscle relaxants (a drug melictin-
methyllicaconitine iodhydrate ) during diseases of the central nervous system accompanied by
increased muscle tone, spinal cord damage, Parkinson's disease and multiple sclerosis [2]. In
Georgia, the genus Delphinium L. is represented by 18 species [2]. In order to obtain
pharmacologically active alkaloids, it was advisable to search for new sources among the
Delphinium L. species distributed on the area of Georgia.

The aim of our research was investigation of over- and underground vegetative organs of the
growing species of the genus Delphinium L. in Georgia: Delphinium flexuosum Bieb., Delphinium
freynii Conrath., D.elisabethaei N.Busch, Delphinium speciosum Seed., on alkaloid composition.

MATERIALS AND METHODS. We have obtained alkaloid sums by liquid-liquid extraction,
to obtain individual bases from the sums we have used: different solubility of alkaloids in organic
solvents, the method of obtaining salts, division according to basicity and chromatography on a
silica gel column. On the basis of GC/MS spectral and qualitative analyzes of the received bases -
by thin-layer chromatography on TLC Silica gel 60 Fzs: plates (Merck, Germany) in systems: I-
chloroform-methanol (6:1), II-chloroform-methanol (4:1), III-chloroform-benzene - 95% ethanol
- 25% ammonia (40:40:10:0.2), in comparison with reference samples of alkaloids. Dragendorff’s
reagent was used to detect alkaloids.

RESULTS AND DISCUSSION. With the presence of reference samples of alkaloids, it was
determined that the identified bases belong to the diterpene group. As a result of phytochemical
studies, it was established that the dominant bases in the alkaloids sum are pharmacologically
active methyllycaconitine and lycoctonine Additionally, the list of companion alkaloids isolated
and identified from the overground and underground organs of the mentioned species is given in
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the table. [3].
Table 1. Alkaloids isolated from species of Delphinium
Species Delphinium

Species Place of collection | Sum of alkaloids in %, based | Identified alkaloids in vegetative organs
Delphinium and phase of vege- | on air-dried raw material
tation
Overground | Under- Overground Underground
or- | ground organs organs
gans or-
gans
D. flexuosum Bieb. | Bakuriani, 1,03 1,20 methyllycaconitine, methyllycaconitine,
delcosine, lycoctonine, | anthranoyllicoctonine,
flowering phase anthranoyllicoctonine, | delcosine, lycoctonine,
songorine,, norsongoramine, son-
gorine,delectine
Delphinium ,Kodjori, 0,25 0,45 delfrenine, delflexine methyllycaconitine,
freynii Conrath. flowering phase songoramine, norson- | anthranoyllicoctonine,
gorine, norsongo- lycoctonine
ramine,
D.elisabethaei Bordjomi, 0,32 0,89 methyllycaconitine, methyllycaconitine,
N.Busch. flowering phase anthranoyllicoctonine, | lycoctonine, an-
lycoctonine thranoyllicoctonine
Delphinium Tsikhisjvari, 0,46 0,71 methyllycaconitine, methyllycaconitine,
speciosum Seed flowering phase gigactonine, ly- lycoctonine
coctonine, lycaco-
nitine
CONCLUSION. According to the results of the study pharmacological active

methyllycaconitine and lycoctonine are dominant basics of the total alkaloids in the underground
and overground parts of Delphinium L. species distributed on the area of Georgia: Delphinium
flexuosum Bieb., Delphinium freynii Conrath., D.elisabethaei N.Busch, Delphinium speciosum
Seed. Songorine and delcosine, first time were isolated from D. flexuosum Bieb., songoramine,
norsongoramine, norsongorine -from D. freynii conrath., lycaconitin from D.speciosum Seed.
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Low molecular compounds from different species of Boragenaceae family
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Different species of Boragenaceae family are widely used as herbal remedy. Although the
medical properties of the plants claimed by folk medicine are poorly supported by scientific data.
Phytochemical studies of different species of Boraginaceae family: Symphytum asperum (SA),
S.caucasicum (SC), S.officinale (SO), S.grandiflorum (SG) and Anchusa italica (Al) carried out by
us and low and high molecular bioactive compounds composition of them has been investigated.
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Main constituent of high molecular fractions from roots and stems of Symphytum asperum (SA),
S.caucasicum (SC), S.officinale (SO), S.grandiflorum (SG) and Anchusa italica (Al) is a poly[3-(3,4-
dihydroxyphenyl)glyceric acid] (PDPGA), which shown wide spectrum of in vitro and in vivo
activities. Most of carboxylic groups of PDPGA-SG and PDPGA-AI as opposed to PDPGA-SA,

PDPGA-SC, PDPGA-SO are methylated.
COOR
o)

OH
H n

Fig 1. R=H,CHs3PDPGA-AI and PDPGA-SG.

In order to clarify possible biosynthetic pathways for the polymer or its low molecular
bioactive analogues, several compounds were isolated from SA, SC. Phenolic acids: caffeic,
rosmarinic, chlorogenic, salvianolic acids and structurally diverse triterpenes have been identified
using HPLC, UHPLC-Q-TOF/MS method and by IR spectroscopic analysis.
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Fig. 2. UPLC- and HPLC ( at Amax=205; 254; 280 nm) - chromatograms of the root/stem
extracts and purified fraction of roots of SA, SC.
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Fig. 3. Structural formulas of the identified compounds from S.asperum.
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The purpose of the study was to study and analyze key the peculiarities of manifestation of
achievements and perspectives of antioxidants in allergy pharmacotherapy practice in therapeutic
applications. In addition, it also provides insight into how antioxidants modulate allergy-related
inflammatory biomarkers and other allergy-related parameters, as supported by recent data. All
information will be useful for scientists and researchers to study and develop new allergy drugs
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with modifications.

Regulated physiological inflammation is a beneficial adaptive response that plays a role in
defense against infection, tissue repair, and adaptation to stress or homeostasis. However, if left
unchecked, it can become dangerous and manifest as tissue damage, septic shock, autoimmunity,
fibrosis, metaplasia or homeostasis, and chronic autoinflammatory diseases. Whatever the cause,
inflammation likely evolved as an adaptive response to maintain homeostasis. Many pathological
and clinical features of allergic diseases reflect the long-term consequences of chronic allergic
inflammation in the focus of prolonged or repeated exposure to allergens. An antioxidant is a
molecule that prevents the oxidation of other molecules. Oxidation releases free radicals, which
scientists believe cause many diseases. When the body receives enough antioxidants, it can fight
free radicals on its own. In fact, the antioxidants, minerals, fiber, and other substances found in
fruits, vegetables, and grains protect the body from disease, but taking large doses of added
antioxidants does little. Among the substances that act as antioxidants against harmful free
radicals, the most common are vitamin A, vitamin C, vitamin E, selenium, flavonoids, lignans, and
lutein. Sources of vitamin E are nuts, cereals, vegetables and vegetable oil. Sources of vitamin C
include citrus fruits, tomatoes, green leafy vegetables, and strawberries. Sources of vitamin A:
apricots, melons, broccoli, sweet potatoes, carrots, cabbage and prunes. Sources of selenium: nuts,
fish, red meat, cereals, eggs, garlic and milk. Sources of flavonoids: soy, red wine, pomegranate,
blackberry, raisins and tea. Sources of lignans are flaxseed, barley, rye, whole grains, and oats.
Sources of lutein: anemone, spinach, Brussels sprouts, green tea and broccoli.

Antioxidants are substances that protect the human body from harmful molecules, especially
free radicals. Free radicals are unstable, highly aggressive and active molecules that damage
healthy cells and cause: frequent flu and colds, exacerbation of chronic diseases, premature ageing
of the body, risk of atherosclerosis, heart attack, accidents, cerebrovascular diseases, cataracts and
cancer. We can say that antioxidants are an ecological door for the human body. These are "C",
"E", vitamin A, lupine, lycopene, some amino acid complexes, the trace element selenium and
some plant extracts. Plants are the main source of antioxidants. These are fruits, vegetables, herbs,
green tea and much more. In addition, such products contain a large number of vitamins, minerals
and other biologically active substances necessary to maintain the normal state of the body.
Oxidative stress is a cause and effect of redox metabolism under various physiological and
pathological conditions. Understanding the molecular mechanisms underlying oxidative stress and
the role of antioxidants may be key to managing complications. Allergic rhinitis is a disease that
impairs the daily functioning and quality of life of those affected and has a high socioeconomic
burden and prevalence. Recent research has focused on the role of oxidative stress and
antioxidants in allergic rhinitis. The review discusses animal and clinical studies of oxidative
markers and potential therapeutic antioxidants in the allergic rhinitis diet. The complexity of each
response and multiple physiological effects complicates clinical trials of antioxidant drug therapy.
Thus, future research should take into account several confounding factors, including appropriate
dosage adjustments, and the search for more effective and potent natural biological compounds
should continue. Based on these studies, long-term, randomized, placebo-controlled trials are
needed to elucidate the role and effect of antioxidants in the clinical setting of pharmacological co-
treatment of allergic diseases.

Asthma is characterized by persistent inflammation and is associated with increased oxidative
stress and subsequent lung damage. Endogenous or exogenous ROS production is required for the
asthmatic inflammatory response. Although there are endogenous antioxidant mechanisms that
counteract the ROS-induced inflammatory response, in inflammation there is an imbalance of two
opposing mechanisms. Modifying these phenomena by increasing antioxidant levels opens up
unique possibilities for therapeutic strategies for disease prevention, inflammation suppression, or
inhibition of airway remodeling. However, the cellular and molecular mechanisms of these
compounds are still undergoing significant improvements. In addition to their antioxidant activity,
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plant antioxidants have anti-inflammatory effects by regulating various inflammatory cells and
mediators, protecting vessels, and acting as a gatekeeper in various signaling pathways. Natural

biological compounds can be used alone or in combination with other available anti-inflammatory

drugs, which can reduce costs and/or reduce side effects. It remains an open question whether

these data are sufficient for the consequences of human diseases, since the action of naturally
occurring biological compounds is chronic and depends on bioavailability and metabolism at
relatively low concentrations.
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Aim of the research was to study and analyze the peculiarities of monoclonal antibodies

achievements and perspectives in pharmacotherapeutic practice in therapeutic applications.
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Monoclonal antibodies (mAb) are revolutionizing the treatment of many different diseases. Given
their differing mode of action compared to most conventional chemotherapeutics and small
molecule inhibitors, they possess the potential to be independent of common modes of treatment
resistance and can typically be combined readily with existing treatments without dose-limiting
toxicity. However, treatments with mAb rarely result in cure and so a full understanding of how
these reagents work and can be optimized is key for their subsequent improvement. Here we
review how an understanding of the biology of the inhibitory Fc receptor, FcyRIIB (CD32B), is
leading to the development of improved mAb treatments. Based on pharmacokinetic parameters of
monoclonal antibodies, there is a rationale for fixed dosing of these drugs in oncology. Most
monoclonal antibodies by themselves have little antitumor activity, even after binding to the
target antigen. Some notable exceptions include monoclonal antibodies to HER2, EGFR, and
CD20, which have remarkable activity against tumours expressing these antigens. However,
despite scant antitumor activity of monoclonal antibodies, their specificity for the target antigen
makes them useful cancer therapeutic agents. Antitumor activity has been accomplished by
conjugating antibodies with different effector molecules that accomplish cell death after antibody
binding and internalization. Such effector molecules include cytotoxic agents, bacterial or plant
protein toxins (immunotoxins) and radiopharmaceutical agents. Monoclonal antibodies are
generally well tolerated, but those that suppress the immune system may reactivate latent
infections, such as tuberculosis or hepatitis B. Most monoclonal antibodies in oncology are
administered in body-size-based dosing schedules. This is believed to correct for variability in both
drug distribution and elimination between patients. However, monoclonal antibodies typically
distribute to the blood plasma and extracellular fluids only, which increase less than
proportionally with the increase in body weight. Elimination takes place via proteolytic
catabolism, a nonspecific immunoglobulin G elimination pathway, and intracellular degradation
after binding to the target. The latter is the primary route of elimination and is related to target
expression levels rather than body size.

New biologic therapies come in several basic forms, either growth factors and cytokines (such
as erythropoietin, G-CSF, interferon, enzymes, factors that regulate coagulation) or, more
commonly, monoclonal antibodies (mAbs) and related proteins such as ‘traps’ in which cytokine
receptors are made soluble and fused with antibody constant regions. The latter group (mAbs and
traps) have dramatically advanced the therapy of chronic inflammatory diseases and cancer. Were
describes mAbs and relatives in different direction of therapeutics. The tumour necrosis factor
(TNF)-blockers for autoimmune/inflammatory diseases are the most broadly deployed (with
multiple products) and have engendered a revolution in therapeutic research/development, along
with rather remarkable revenues. This therapeutic revolution is based on the synergy of three
scientific disciplines: immunology, molecular biology and protein engineering.
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GEORGIA AND GLOBALLY

N. Sulashvili 1., M. Beglaryan 2., N. Gorgaslidze 3., L. Gabunia 4

1. Scientific Research-Skills Center at Tbilisi State Medical University, Faculty of Medicine at
Sulkhan-Saba Orbeliani University, International School of Medicine at Alte University; Shota Meskhia
Zugdidi State University; School of Medicine at David Aghmashenebeli University of Georgia, University of
Georgia, School of Health Sciences. Tbilisi, Georgia.

2. Yerevan State Medical University, Head of the Department of Pharmaceutical Management,
Yerevan, Armenia.

3. Thilisi State Medical University, Head of The Department of Social and Clinical Pharmacy.

4. Scientific Research-Skills Center at Tbilisi State Medical University, Professor of the Department of
Medical Pharmacology at Tbilisi State Medical University, Tbilisi, Georgia.

Key words: Pharmacists’, occupation, pharmaceutical regulations issue, pharmaceutics, health
care Georgia, globally.

The main objective of the study was to analyze the peculiarities of achievements and
perspectives of clinical pharmacists’ occupation and pharmaceutical regulations issue applications
in pharmaceutics and health care in Georgia and globally. The study was a quantitative
investigation and analysis of the peculiarities of achievements and perspectives pharmacists’
occupation and pharmaceutical regulations issue applications in pharmaceutics and health care in
Georgia and globally, by using questionnaires. According the study results only the pharmacists
with higher pharmaceutical education have the right to work at the pharmacist position in the
pharmacies. Therefore, the role of pharmacist should be underlined in healthcare system. The
provided study showed that the health of patients was directly related to the professional
education level of pharmacist. Therefore, pharmacist should have appropriate higher
pharmaceutical education, higher professional knowledge in pharmacology, pharmaceutical care,
pharmacotherapy, clinical pharmacy and other professional subjects. The vast majority of
respondent patients consider, that the government should make the certification of pharmacists. It
should be noted that in developed countries, as well as in many developing countries
pharmaceutical specialty is regulated profession, as family medicine. In the western country’s
pharmacist as a family doctor, needs higher pharmaceutical education, diploma and continuous
pharmaceutical education, pharmaceutical license and periodic accreditation. Only the
pharmacists with higher pharmaceutical education have the right to work at the pharmacist
position in the pharmacies. In the pharmacists’ certification programs should be only involved
pharmacists who have graduated pharmaceutical faculties from the state recognized and accredited
universities. The higher quality healthcare and pharmaceutical services education level is of great
matter. Hospital pharmacists are drug experts who work in multidisciplinary medical teams to
manage drug use in hospitals. Hospital clinical pharmacists are integrated into services and
departments and provide clinical pharmacy services to patients at the bedside, with each clinical
pharmacist (or team) being responsible for patient care in a specific medical ward or department.
Hospital pharmacists provide clinical pharmacy services to patients hospitalized at the bedside as
well as in other clinical areas such as emergency departments and outpatient clinics, as well as
physicians and nurses. Most of them work in hospitals, however, innovations in the practice of
hospital pharmacy have led pharmacists to work in community health services, nursing homes,
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rehabilitation centers and medical clinics. general. Roles may vary depending on the organization
and clinical needs of the hospital pharmacy. Most hospital pharmacists provide clinical services in
their area of specialization; however, they can apply their skills to other roles including pharmacy
managers, purchasing managers, hospital pharmacy consultants. Educational roles are also
prevalent, such as giving lectures to pre-registered trainees, making presentations to other medical
staff, or providing educational support to pharmacy students.

The higher pharmaceutical education and the pharmacists’ certifications programs are
guarantee for higher professionalism of pharmacists and of higher pharmaceutical service
provision in pharmacies. More than half part of the respondents considered that pharmacist is not
in charge of treatment as a physician, meanwhile about a quarter of the public health specialists
considered a pharmacist to be in charge of that. Properly educated pharmacist can minimize and
reduce the mistakes made by a doctor in the recipe. That has a great importance and value for
provision higher quality health care service for patients’ safety. To increase the pharmacist’s
professional qualification, professionalism, professional knowledge and competency the higher
pharmaceutical education universities programs should more emphasize the mentioned subjects. It
is too important, that a pharmacist should realize and understand that qualification upgrading
study courses, professional trainings and professional workshops are of great necessity for further
professional advancement. Thus, the Government should develop continuous pharmaceutical
education programs accessible to all pharmacists. The qualification upgrading study courses,
professional education or training courses should be available for all pharmacists. Pharmacist’s
education process should not be stopped. Developing a continuous pharmaceutical education
system will enhance the professionalism of the pharmaceutical personnel. Experiential education
should encourage perfection of critical opinion and the problem resolving processes along with the
medicine discovery. The name clinical pharmacy describes the work of pharmacists whose main
job is to communicate with other healthcare professionals, to meet, interview, interview and assess
patients, to follow up specific pharmacotherapeutic recommendations, to monitor and control a
patient's response to pharmacotherapy, and to provide drug information. Clinical pharmacists,
mainly working in clinics, hospitals, health insurance funds and emergency services. They provide
patient-centered services rather than production-centered services.
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Neutral Lipids of the Fruit of Phytolacca americana L. Commonly Growing in Georgia

B. Kikalishvilil*, Ts. Sulakvelidzel, M. Malanial

Thilisi State Medical University Iovel Kutateladze Institute of Pharmacochemistry, 36 P. Sarajishvili Street,
0159, Thilisi, Georgia

The aim of the study was to study neutral lipids (N/L) of young fruits of pokeweed
(Phytolacca americana L.) commonly growing in West Georgia. A sum of neutral lipids with a
yield of 9% was obtained from the air-dry fruits of pokeweed and its major classes were identified.
Saturated, unsaturated, and polyunsaturated fatty acids were qualitatively and quantitatively
identified in the oil of fruits of Phytolacca americana L. by using gas-liquid chromatography. The
content of carotenoids is 33.0 mg%. Based on the findings of the study, a new lipid-containing
vegetable resource to be used in medical practice will be identified and studied.

Keywords: Phytolacca americana L., lipid, fatty acid.

Lipids are important biologically active natural compounds. They are involved in the vital
processes of the organism, are structural components of the cell membrane and have versatile
actions, such as: hepatoprotective, anti-inflammatory, immunotropic, antibacterial, cytotoxic, etc.

The aim of the study was to investigate neutral lipids (N/L) of young fruits of pokeweed
(Phytolacca americana L.) commonly growing in West Georgia. This object was identified by the
scientists of the Department of Pharmacobotany of the Scientific-Research Department of
Phytochemistry of TSMU Iovel Kutateladze Institute of Pharmacochemistry (test card #21693 is
preserved in the herbarium of the same Institute).

Results of the study. A sum of neutral lipids with a yield of 9% was obtained from the air-dry
raw material of pokeweed (Phytolacca americana L.) by n/hexane extraction; and its main classes
were qualitatively determined: hydrocarbons, fatty acid esters, triglycerides, free fatty acids and
sterols. Using gas-liquid chromatography, 14 fatty acids were identified qualitatively and
quantitatively in the oil of Phytolacca americana L. fruits: tetradecane 0.2%, 9-hexadecane 0.22%,
hexadecane 15.56%, 9,12-octadecadiene 30.99, 9,12, 15-octadecatriene 31.56%, octadecane 3.78.
%, hexadecadiene 0.19%, eicosan 0.39%, docosan 0.39%, eicosadiene 0.54%, tetracosan 0.51%,
docosadiene 0.35%, hexacosan 0.4%, and octacosan 0.24%.

Vitamin E was qualitatively identified in fruit oil of Phytolacca americana L., and the content
of carotenoids is 33.0 mg%. Six amino acids were qualitatively determined in the fruits of the
given plant: cysteine, serine, alanine, methionine, leucine, and valine.

Conclusion. As the obtained results and literature data suggest, the fruits of Phytolacca
americana L. and the oil obtained from them are rich in saturated, unsaturated and
polyunsaturated fatty acids and some biologically active compounds, allowing their further use in
medical practice and cosmetology.
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Abstract: The fatty acid composition of the kernels of Prunus domestica growing in two
different eco-regions of Georgia was studied using GC-MS. Analysis showed the content of 9-
hexadecenoic, hexadecanoic, 9,12-octadecadienoic, 9-octadecenoic, octadecanoic, heptadecanoic,
and eicosanoic acids, with 9,12-octadecadienoic and 9-octadecenoic being the dominants. The
isolated fatty oils of both regions, rich in unsaturated fatty acids shows the potential of
P.domestica oil as a cheap and easily accessible regional source for cosmetic and medicinal
purposes in Georgia.

Keywords: Prunus, plum, oil, fatty acid.

Aim of the study: The aim of this research was the study of the fatty acid composition of the
kernel oil of Prunus domestica growing in two different eco-regions of Georgia.

Results and discussion: Nowadays lipids attract special attention for their great practical
importance. Lipids are structural components of the cell membrane and connective tissue that
participate in the regulation of vital processes of the body. Their show varied biological activities,
such as immunotropic, hepatoprotective, choleretic, antibacterial, antiviral, anti-inflammatory,
etc. [1 - 2]. Prunus domestica L. (European Plum), - are large shrubs or small trees around
cultivated worldwide for their fleshy fruits. Their kernels are a rich source of valuable oil. The aim
of this research was the study of the kernel oil of P. domestica distributed in two different
ecological regions, namely, Western (Imereti, Khoni district) and Eastern (Sagarejo, Kakheti)
Georgia. A sum of neutral lipids was obtained from the powdered kernels by four-fold extraction
using n-hexane (1:5) at ambient temperature and was further condensed on a vacuum-rotary
apparatus (600C). GC-MS analysis of fatty acids was carried out with an Agilent Technologies
7890B GC-MS instrument. A HP-5ms Ultra Inhert (30mx250pumx25pum) capillary column a mass
spectrometer was used for detection. The obtained results were treated with the NIST database to
identify the components [3]. Analysis showed the presence of saturated fatty acids (hexadecanoic,
heptadecanoic, octadecanoic) and unsaturated fatty acids (9-hexadecenoic, 9,12-octadecadienoic,
9-octadecenoic, eicosanoic).

Table 1. Comparisson of lipid content of P.domestica from Eastern and Western Georgia

Plant material P.domestica from Eastern | Pdomestica from Western
Georgia % Georgia %

Fatty acids (neutral lipids)

9-hexadecenoic acid 2,21 0,62

Hexadecanoic acid 5,67 6,06
9,12-octadecadienoic acid 17,85 16,43
9-octadecenoic acid 72,02 74,33

Octadecanoic acid 1,7 1,63
Heptadecanoic acid <0.1 <0.1

Eicosanoic acid <0.1 <0.1

The highest proportion of the plum kernel oil is composed of 9-octadecenoic and 9,12-
octadecadienoic acid. The identified and quantified fatty acids and their content in percent are
given in table 1.

Conclusion: The study of oil composition of Georgian Prunus domestica showed the presence
of saturated fatty acids (hexadecanoic, heptadecanoic and octadecanoic acid) and unsaturated fatty
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acids (9-hexadecenoic, 9,12-octadecenoic, 9-octadecenoic and eicosanoic acid). The highest
proportion of the plum kernel oil is composed of 9-octadecenoic and 9,12- octadecadienoic acid.
The high unsaturated fatty acid content of the raw material will allow the creation of medicinal-
prophylactic and cosmetic products based on local raw materials, which will have practical use in
pharmacy, medicine and cosmetics.
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The object of the study is the modified bentonite powder "Askangel" of the Askan deposit.
According to its characteristics, the clay of the Askan deposit is considered one of the highest
quality clays, it is distinguished by a high content of montmorillonite 87-95%, a low content of
mica 1-3% and kaolinite 3-8%. The ratio of the sum of K+ and Na+ ions to the sum of Ca2+ and
Mg2+ ions is 3. Bentonite clay of the Askan deposit belongs to alkaline Na+ clays. In order to
improve and expand the adsorption properties of "Askangel", a modification of bentonite powder
with a particle size of < 0.1 mm was carried out with preliminary calcination in an oven at a
temperature of 110 CO for 3 hours.

The modification process was carried out by dispersing mixtures of various concentrations
(27%, 30%, 33%, 36%) obtained from bentonite powder and 1m NaCl solution. The amount of dry
powder of modified bentonite obtained from gels of various concentrations is shown in diagram 1.

Gels of various concentrations were obtained from the native and enriched with Na + ions
forms of "Askangel" - 13%, 15% and 20%, respectively. Samples of cosmetic bases were created on
the basis of these gels. Polysorbate-80 was used as an emulsifier, and glycerin was used as a
moisturizing component and emulsion stabilizer. Colloidal stability testing showed little difference
in delamination for all bases. Base samples with 13% gel content, both native and modified with
Na+ ions, were selected for further research.

The osmotic pressure of the obtained samples was determined using an artificial semi-
permeable membrane. Empirically, it was found that in a sample containing the native form of
"Askangel", at a temperature of 420, begins an active evaporation of moisture and a drying process,
which causes an increase in osmotic pressure.

Based on the foregoing, it can be concluded that the base containing the native form of
"Askangel" can contribute to the regulation of sebum secretion, have a moderately pronounced
drying effect, without causing skin dehydration. Cream for oily skin on this basis can be used as an
adjunct in the treatment of "acne" in the acute phase for drying purulent pustules.

A sample with a modified form of "Askangel" can be used as a base for a mask designed for
oily, thickened facial skin with clogged pores.
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158329MbsEM-3OHMBOEsdBH03MNM0  ggdboMo  Fgagds  Lsd3MEborm  ¥bgdMogz0
Hom3mBmdol Byowmgmmoom. 9995009690 3033mbgbBHgd0 396LBEOZOHM 0
056585O©OMd0m.  5doBHMIoz  ggduodl  SboLosMYOL BT FMMbIM-3HMBOWSIEH0IMEOO
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99dbo®mgdo  Homdmoaqbab LB3oHEBHDBY sTBsYdME  I39bsdgmwo  9uE®sgGgdoL
blboMmgdl. BL3OMEBL 5F53OMMIWSE 3MmBLYMHZBEBHOL OMEOE 530LM05. JMObMEL sHLSYOL

@mOm3560 2oMOLOL  2oTMIOMBS. sdoGHMI dobo  25dMmYgbgdoLsl LoFoMHms LogMmboy.
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dmbob Jg®do (Cortex Quercus) my. Hoxnwobgd®mbo (Fagaceae). dmbol Jg@ddo bsdmgbos
20%-00g 0M0dEs30  603m0gMgds,  BEe3MbMOEYdo, ool s  gaogol 3553900,
396@sbmbo  (13-14%), 3gdBHobo  (6%), TsdoGo, @mOfm,  Lobsdgdgwro,  (0wMm3zs60
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6030009690900,  J39039AH0b0,  W9gzMwobo,  FEMdsGFIbo.  sbobosmgdl 933090,
3b9d0LsiobssmBgam ™30199900.  FMOIsg 603W0gxMYdIOL MBsGO 53l go5933¢M03ML
Jumgoeols 39306 5bs.

330600l g43530gd0 (Flores Chamomilae) cmy. ®omwangzszowmabgdo (Asteraceae).
330600l JodomMo 89960 mds. 23000l Y3530g©O  dgo3o3L  gogOHBgMUL,
b9lJ303HIM39690L,  3MBs0BIBL,  E03MbBo®  Logrosowol  dxs3sL,  3bodmzsbo  Fxo35L
3W03EgMH0EIOL,  39MME0BL, WMmOFHmL, amdxzgobl, C,BK xamxol 3039006908 s ULbg.
330003l BIEwInwby  IdbsEgdwo  30g35Me(gdo  YBOYHIYmEIb
bmgdollLofobosmdgam @5 5POEMIM03 330305059 hgdgr  dmddggdsl,
SbG0IM0M909b XM IOOL M9A9696M5(300L, sbgbgb L3sBAMEOEBMG s s6EH0T03OMdM
9dmgd9gq0sls.

0odm  (Rhus coriaria) gmowgdo 8903s3L 30%-0g dn®odwsg 603096993,
M0dgemms 50% @Gsbobos.

0500l 3o@bs ( Ménthapiperita) 303bol 4353090900 990393l - 4-6% gogHBgogodL,
RMmE90do oo MomEbmds- 2,5 - b 3% - dgs, ©gMMgddo - 0,3% - dy. dgbommero - 50
- 70% .

06O mflgero (Punica Granatum L)dGm{gero dos®os A, C, E, Bl, B2, PP 30&30bg000m,
»3060m, 0Mm©Om, 35¢30MB0m, 39e0doms s Lowogomdom. s5939 d90Ee3L FMOIEs3
603000969390L. dOHMHgmo 5350egdL 03MbH LolEgdsl. od3lb 89933090 s SBmgdol
bafjobasedwgam 989dd0-

9gdbo®ol  Fgdaygbgero  83gbsdgywo  byewynwo, oM™y  sjHoreo
6030009693900l 93w 9bom, odmygnbgdolmsbogg WIdS Y39gWs WOEIBO0MO  LELIMYJOM
98¢0

300ob  9doeobmgol  JobgMowgdom  2oxgIMJOOLMZ0L  gagdloMo 393500 MYD
3069650 fywom  ,@aqs”. 030  §aMm0moagbl 3o Eowdobdwmmopol  9,5%-
056bLBsML.390353L  39e30Aol  35000mbL,  Jerm®ol  SBombl,  d®MAL, dgosbl.  dgoty
5096Mm00m FEHMOOL, 0MmEOL 560MbYdL. boEHMOMAol, 35¢E0wgdol, doabomdol 3omombgdl.

R0GH™3MI3gdugdols s  dobgowm®o  fywol 398mygbgdom 8930035390
15939ObsM-3OMBOESIBH0ZMNM0 30000l gEgdbo®ol  M9393GHIMS @S BoMgdol
A996mwmyos.  gegdbo®ol  2sdmygbgdolisb  bgds  doMol el ©gbobggdsos,
©IDBMOMO(309, 3H30300LS S EOLZMIFMOEOL 9gaMdbgdol dmblbs.
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Modern Trends in Cosmetic Chemistry
M. Gabelaia, Kh. Tsigarishvili, M. Nishnianidze

Georgian Technical University, Tbilisi, Kostava 77, Faculty of Chemical Technology and Metallurgy

An overview of the bibliographic material in the field of "Cosmetic Chemistry" is provided.
The review provides a brief historical background on the development of cosmetic products, the
definition of the term "cosmetics" and "cosmetology". The modern notion of these concepts, aimed
at the development of formulations and technological processes for the creation of polyfunctional
perfumery and cosmetic products of a new generation, with therapeutic and preventive properties,
is outlined. This led to the separation of a new segment in fundamental chemistry - the discipline
"Cosmetic Chemistry". Despite the lack of a single definition of the essence of this segment of
chemical science, the definition of "Cosmetic Chemistry" may be formulated as a scientific branch
devoted to the study of the chemical nature of various cosmetic products, the analysis of their
composition, the mechanisms of action on the human body, various modern methods and
technologies for creating cosmetic products, chemical processes occurring during cosmetic
procedures. "Cosmetic chemistry" is presented as a complex discipline that is closely related to
such sciences as chemistry, biology, medicine, physiology, microbiology and industrial process
technology. Information about the modern approach to the study of the structure and biochemical
processes occurring in the skin (transepidermal evaporation of moisture, moisturizing factor,
protective function, composition of the skin biome, etc.) is given; various theories of skin aging are
considered. Information about the levels of impact of modern therapeutic and prophylactic
cosmetics - 3 levels of cosmeceuticals, is given. Cosmetic products of a new generation are
considered as an alternative to injection methods; such concepts as biocompatibility, synergy, and
biomimetic of materials, which in general radically increases the bioavailability of cosmetics. The
composition and innovative methods of analysis of high-tech raw materials and final cosmetic
products are considered.

Based on the above, we can conclude that it is necessary to include "cosmetic chemistry" in
higher education programs at the bachelor’s and master’s levels, taking into account the
appropriate level and volume of educational materials. The introduction of this discipline will
significantly improve the research design of the programs and will contribute in reaching the
desired level of evaluation of pharmaceutical cosmetics and perfumes. It will allow students to
evaluate the composition of cosmetic compositions; methods of preparation of cosmetics;
mechanisms of effects of cosmetic compositions on the skin. In addition, students will acquire
practical skills in such matters as: analysis of cosmetic products; reading and deciphering the
annotation of cosmetic compositions; peculiarities of preparation and use of various types of
cosmetics. This ensures the increase of students' competitiveness in the labor market.

References
1. Hejazi, L.A. (2005). Cosmetology. Moscow: Italian cosmetology center "Integra"
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83603539330 ©JMbEHMEMa00l M530U9dMYdJO0 O 3OHMdHIgd0
0. 39939000, . 05653599, 0. 31505

bsgdooggmmml ¢gdbozm®o mbogghlodgde, BsGIsgool ©g3sm@sdgbdo, 3hmaglmeo

396353933 ©IMBGHMWMY0sl Lygmdzgwo Bsggs®s 60-70-0s60 Hergdol dmermb. dg -
20 Lomzmbgdo. omgmMome  ©mbgbg  BsMTo393GTs 030l 3OMBgLOMo  J003OHO

36039MH03930 5 Fomo QsmYnbgds X bBOE30L LobEGHYFsdo. FogMsd 3ModEHozsdo ol Lbgs
36MH0MmM03H9BH90L 3MmMdL 93mbmB03MMH0 LoMagdgE0EL AsdMIEObIGY, o3 S0dEgdl
©535ml  boM39H9d0 O BoOMO  gos3d3grml 306309 BHo  BoMmTo(393G L0
36HmvdGHoL oMLYds.

396353933 Mbs  o3m©gL, FooMml s FOOMZIWoLFobML ol Bod@BHo, ®mI
09395690 s b35¢0bgo FmdbdsMgdol J3939 BwY6TIBEHWGMs© AoBLbZsz9dos
5 oblbgs399mo 0dbgds dobo 4mdobgwo J3930L296. L FMALAsMYdgO MGBOH™
360303005, 3000609 50M; MBROM HBIoMO© J00HMWMBL F9dmm35H90mo  [sdwgdols
doBbgdLs s b53M3z569390L; 96396908 O B MBEMBIL MdEIb0dg F9dmmogz5HgdmEo
350056@0L  89056M930LsL; bgsdl 9@ Jombasl; 033¢g3l Imddg 3M0GHIM0MIGOL; MRG™
9935  0035¢0olobgdl X bIOMYEMdsBY dmddg  BoJBH™MGOL,  b53wgds  9bmds
930530L  oMmbGH0gdl. 093M0 dMIbTsMGOIE0 b MGIOM FMABMI0SMY, 300069 SO
0ym. 515939 dmIbT>Mm9d9gEBY o005 ImJdggdl Hodwol gslio, MHMIGWOEOMYME s BoOEIL
0o63m0dd9bs 2591633939005 dobz0U.

50 dbMog }sMmT>393GL Mbs Fggderml 0s30b0  B3BOOL  fowols  FMLE3M39dWS©
»000Ms, HMIgeoa b MBOM S MBOM ,035300° YO, BIMTS393BWIWO JNOZoLs S
©9MbEMEMa00l INDbM3693mMsb gmaglgdoom.

90535600 4561bH3539d5 3639096 5830sdgdl FmEOL 0gdbgds ob, M) OHMYMO LEogsHBMdIO
obobo 530560 IMALOLYOYOSL 05305600 IMIBTsMIPOGOL S MMYMOO 3MbFsdEo o300
domb.

306390 353008 BMTs:3933T> MBS 03MmEIL: 50530560l BLoJMG030L 5T E6Mds;
MMamO0 990dmgds 0yml dmdbdo®mgdgwo; 03m©gl 893HYmd0bgdol  gos3gdol dglsderm
35900: 3900500, FM9R03M0, JuGgool gbs; Lobol s8mdgEHY39wgdoo dobgzgl dob
LeEo0sEXME dEYMISMYMBILL; FoMEGH0350 F930gL oMb 3MBESGT0;0L939 39O Mbes
REMd©EIL 03 §399bol gbsl Loog dMTomdl s by sbgbwgl MgEg3GOL Foz0m35L Mo
965B93 0Lss FgMOO;

3300909005 300390 530008 BIMT393GTS 35303000 IMY3YMIL s MY35MHIL
50059056900, 5 MBS JooE®b olobo oligmo, MHMIMMOE 5M0D s 9E9Mb y39wsd 03m3zmlb
15329560 B0EYMTS POMMYNYo JMIbTsMgdoly J0TSM).

4m39w039 59ob 2om35¢0lobgdom LabvIM3zgwos Y39wms BoMTo3933H0 8mdbogdIEno b
39053D590Mo  0gmlb  dbaogl  dmEgWwby.  LElEZgEos gl g39wexkgmo  dmbgl
RLOJMEMAgd0L, BsMT>393GJOOL s KBs330L bBgHMPo dmBdszg L3xE0sOLEHIOOL
09039mdom, Msms  dmbgl  3mI30b0MYdMWI  Fgmsbbdgdmmo  gHmMdwogzo  YHBOOL
2390035¢0b{obgds.

39600 0946935 59 Y39eoRMOL  4om35¢obfiobgdom ImbEal sgmosdgdol  F9dm{dgds
aLO3L0 IMYOL BsMB5(3933JO0L FodMLOggbs @S Fomo Hoboolgds dmbgl b
930690 BLIEISPOO K OLIQMMO, MM AmEH035BHMMJd0 0943b9bL Lbgs BsMT5393Egd0LsM3Z0L.

- 165 -



2o G®500LBIMo 353mlbogzgdol BAmJdggds 356Dy, Foligsb 339
L. 306003, b. 08gEsdgoeo, 3. 60dbosbodg, 3. 43dgs0s
Lsgds®oggaml 3gdbozm®o Mboggdlodgdo, Bs®Isxool gd3s®@sdgbdo

39608 99993y FoMmBMoygbl G doMmw™ao® 3OHMEJLL, OGMIgEHYE O3 hL
bg696 Moo GodBHmMmgdo (39693039 MIXMIOMWo FgBsdmwobdo, 3mMHIMbscrMo o
993o0MMOHO  3MMEILY00) @O JoMgRbo 9B Fobsysbo  BodBHmMgdol  Jgmmergdgdo,
GO 500LBIO0-LobsNOL, IOOBIMMYdJdOL JOMbOZMEo Bgdmddggds s .9. [1].

3b3gAH03MO 365gdE03500 39dMYgbgdo dOMMMYOMEmSE 9gEH0IMH0 Bogm0gMgdgdols
X3NBOED  obLOIMMIMGOMWO  5EYOWO 353000 83965699306 Fowgde dmbydMHoz0
0o03mmd0L  3MMMIHIOL.  d0MEMYOMESE  9JBH0MHO  Bo3m0gMgdgdol  30m33wgdLlol
9mgd990q00L bomrxbg 9396569900L 030193900 Hobolifo® oblBPZM39D Tom FoligryeEmdsls
30L09gEMEmy0sdo[2].

MAO0LRIO0 259mH03xds YoM BgIMJIgIOL BLMOOSBOL, LEMIMOEMDOU,
3960L  bLm3m3zs60 ©99350YdgdOLS s 39601 Lbgs ©993509dgd0L  3379MbsEIMdOLLL, byl
whgmdl Mgdolbool 99bseBmbgdsls Lmzmgsbo dozmbgdol Mml. dowmbgsgzs 0dolbs, MmA
3ol Bgdmgdggds 993009090 5Q5F0bOL K STMMGMBOLMZOL, A9sFoMdYdMwo UVB
5 UVA g50mlb03g059 99dengds 359mofizoml 3060 @sd)3ermds, 30606 300M, Mm@ MmsdgMgds.
dBobigob 93930 LTS GdS 5MOL, 3560L o335 UV BmEHMEGHMIL03M0 sD0sbgdOLYD, doo
3990mygqbgdsl 9gmdeos  99o93ommlb 3560l 300mb Moo, 05306  voEoEml  3Boliysb
©53(36™ds, 95990 JMb BMEHMEdYMYOS s BMEMPYOT>GMDYdO[3].

3619gOMBOL IBOLOYSD 53930 3609TJdOL MO JOM0MSO 3030 - JodoMo b BobogMEmo
©53300. 300390  0obmdogl  MEG®msoolggld bbogqdl, dgmegl Fgmdeos  s69g3eomls
bboggdo  396006.[4,5].  Mogo 36099900 TgoEezgh OmammE 30D03MO, oby JodomE
950300909 5296@L, M98 BA0GMS© J0ToMMHO 539bBHO  3MVBEBOMM0S B0DOINOO
539630L  9bEsMM30LLL. Il 309d9ddo  Asm0yghgds  Lbgsslbgs  bo@mEswrm®o
300d3mbgbEgd0, 939bsmgMeo 99bGH®sgBH9do, 3930900, bm3argm@Eogdo,
AGM3MBIOMGd0, BEogmbmogdo, B9bMmEMEH03753900, sBMEGHTY0339w0  baghgdo -
S35 M0EY00, MmbmBHm3gbgdo s bbg [6].

dBol  sd)H3™MdOL,  39bol  30dmL,  30396M303096GHo300Lbs @S 36Ol BYMIGOOL
369396300Lm30L B0l T30 LOTMOEgddOl  298mygbgdol 360836 mdol
393603096 5d5Lmb MM, IBoLYSL FE930 BMOTNMWOMHGdgdOL FMMbM3bs FooboM©.s, M3
30bdgEHo3ol AomIMgdgdL Lodwgoergdsly 5deg3l 894dbsb 360 boolbol 3560l dmgzeol
153995093900, HGMIWGdOE MBsBODOM S 939IGMG0s [7].
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3537960560l BobgMmoErMo Hyerol dsBsBY 0sbs3gEMmM3g b330
3U993H03vM0 Lsdsegdgdols 8gddbs 13MHgo BmMBsEHTo S G500 33¢Y335

3. x0Jodg, o. 30b33dY, 3. 053080, J. Iglbo

Lags®amggaeml ¢gdbo 3o 1bogg®lodg@o, Bs®ds3ool ©gds®@sdgbdo,
03569 %935b033000l mdogrolols Labgmdfogm Mboggdlodg®o

056599060M39 3mLTYBH03MO BsDIMDY, 31FgEH03MM0 LT gdgdOL 30b3MMY6EHMbs-
056mdol  ghm-ghmo  dbodzbgermzabglo  godmi3g3ss  3MMEYJ300L 985 gbermdsdo
139G gbJows dobgeocmMo s 339bsMgmemo MglMLYdOL godmyqbgds. BdomErMA0IMS©
54306  6030009M9g0sms  3M33egdlgdol dmddgEgool bobxbg d3bsMggdol  ™M30L9dgd0
Hobolfo® 2obLoB3Ms396 Tom BobYMEEMBSL  3MBIAGEHMEEMA05T0. 3mbIgEH03MO dobmo -
6035 mO  Mo30L  dmzEol Usdogdss  B3MJo  BMOTsGHTo.  FMwEHoxMbI30MG0
30099900056 259mIEobstg 0go Lobol, LbgMwol s MIoL 9OHMEOMMEsE  IM3wol
LodmogdsLsE PomBmoagbl. 3mbdgEHozmdo dolmo dgoEogl dzomxslo goghbgmgdols s
B909gd0L  fyoewdo blbs BGMsd3090L, 39bsMIM 30OMESGHIBL,  Lsd3MMbowm v
350OR01IgOHIwo  sbodbmgdol 9;39bsMgme  gJuBHModGHgol, dobgMmowgdl, 3933H0wgdL,
360039069l s bbgs 360d369cm3zsb 3mI3mbgbEoL. ,,85329M0560L“ BobgMocMo fyswro,
OmamO3  LodsbBoLM  3m33Mbg6E0-LodsMmzgwmdo gMm-9gHmo  QodMOBIMwo  ™M30L9d9d0L
9Jmbg 0693030 MHgLIMLOs, MMIgwoiE LHMORI© 53gbosbgdl 356 s MbseBRMB4dL ol
30MOM  doesbll . o3l 49ToaM0wgdgwo  9xBgdBH0, ML  FsBHmboboMgdgro,  bLboL
QIQVEOMIOL ,335¢0L%, 539300090 5 0393l J9BL Mg BoJBHMMPIOLAD, BOHMBogl 3560l
Lox 9bLOMIBY, LOoWssbgls s 3MIBMOEDY. I39b5Mgo 9JuBH®sdBJdOL Fggyzs6s Mbgzs
300961600 360935615300l M9393GHMET0 50O GHM  5IRMOILIOL 3OOl
RMBJE0mbo)H  3019990L,  9MYIJO  EIPIBOMOE  SoLAbgds  FBS  3OHMYIEHOoL
900M5M05bY, M3 BOHOL Jomo Fgbsbzol boba®I0z3MdL.

30M39ws© 99985305 306gMmo®mo fYsmml "d53w9Mm0sbol“ fgwol dsBsby  ymggen-
OO  333MboYgbgdgo sbo3LHoBdWIIYM, 50BEYIBO, Y9BoRMOWYGDIWO. ©TEY-
60569390, doBHmbobomgdgwo, 3Boliysb sdEs30, Loddedscrols J0dboF dgwro Msbsdgmagy
0bg3500 303G 039M0 L5395 9d9d0U, L36Mgo-  Jobmgdol  Lbbgoolibgs 3odol
©9393GO900,  OHMIWIdOE 0m35¢0bobYIL  LoJosMm3gEMl BEMGOL, dOMEMYOEOS©
5dBHommo 6030009690900 s dobgMoMo MHYLOLYdOL 2odMmYgbgdsl. L3Mgo BMOIsEdo
UEHOdOWNMHO  3MLIGEH03MMO b5TMegdgdol ToLogds© 9JbEH®5JBHJdoL  45abLbgs
390y 0dbs aeoEg®obo, doofigmer  odbs domdo  I3gbsdgmero  gduEHMedBHgool
9oJbodoeMo  3mb3g6GIME0900.  JobmgdOL  (393gMEro  3m33MmbgbGYdol  09bEo-
3303530030l Fgbfagero 0dbs 603Tgdo Fowswgn9dE o LoMbwOO JOHMIsEMyMg300l
9900MEOm. JOHMASGHMAMIBM0 30OMOJIOL 2obLOBO3MOL JobBbom FgoMmbBs LEsbsMEMwo
6030009698900, ©YObs S0B0Tbo b03mM0gMYddOL 893939001 OMYdO, TgLfogzwrown
0965 LbzssLbgs IMdowmMo RsHgdol GH9ga3gMs@E«Imol, wo Gowmol LogMdols s Lombol
9dm5mdol  LoBJsMOL gogagbs  3m33Mmbgb3gdol 93539008 ©OMDBY.  0bO30IMEO
LGBPIOGHWWO b0dMIgdol F93539008 OMYd0 s FoLmgddo 3m3MbgbEYdol d9353900L
OMYd0  Fgbsdsdol  msbbggMados. Bo@ods  3mLdg@ozm®mo  Lodwowgdgdol
9030MB0MWMYPOMMO 3300935, 72 15500560 0639853008 999 F03MMIMWO BOHEs oM

- 167 -



390m3obs.

OGHIOSGHMOS:

1. 1.Beatriz P. P. Oliveira and Francisca Rodrigues , Plant Extracts in Skin Care 2018 MDPI,
Basel, Switzerland, distributed under the terms and conditions of the Creative

2. Commons license CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/). 14-
34

3. Falchi M., Bertelli A., Lo Scalzo R., Morassut M.,Plant Extracts: Biological and
Pharmacological Activity, 2020, 14-44

4. 3.Salvatore Fanali, Paul R. Haddad, David Lloyd Liquid Chromatography Fundamentals
and Instrumentation 2013 p.47-70

5. 4.Mark F. Vitha Chromatography: Principles and Instrumentation 2016. P.

6. Roh E., Kim J.E., Kwon ].Y., Park ].S., Bode A.M., Dong Z., Lee K.W. Molecular
mechanisms of green tea polyphenols with protective effects against skin photoaging. Crit.
Rev. Food Sci. Nutr. 2017;57:1631-1637. doi: 10.1080/10408398.2014.1003365. [PubMed]
[CrossRef]

7. 6.Nile S.H., Kim S.H., Ko E.Y., Park S.W. Polyphenolic contents and antioxidant properties
of different grape (V. vinifera, V. labrusca, and V. hybrid) cultivars. BioMed Res. Int.
2013;2013:718065. doi: 10.1155/2013/718065. [PMC free article] [PubMed] [CrossRef]

8. Evren Algin Yapar, Ozge Ynal, M Sedef Erdal ,Design and in vivo evaluation of emulgel
formulations including green tea extract and rose o0il“ 2013 Dec;63(4):531-44. doi:
10.2478/acph-2013-0037. https://pubmed.ncbi.nlm.nih.gov/24451077/

Usgdo®m3gemls 3gHho@m®osbg 3m3mgz9dewo 3gmlfsgugaro 3olggho mobol
890133035

0. 303599, 0. 30633597, 9. 2509505
Lsgds®omggeml 3gdbozm®o Mbogg®lodgdo, Bs®IsEool g3s®@sdgbdo

@OoGIOSGHMOMwo  8mbs3gdgdol  mobsbds Pomdmoagboos  mobols  bmyswo
©3bsLosMYdY, 1bgoslbgs BHodol mobol (35mwobodo, owo@o, dmb@Imdowmbodo)
3O0LGHOMM0  50bsaMdy,  Mo30L9dMH9d900, 30099900.  gobbowrmos bbb,
MBO305H 39000306580 s 3mBIYGH03500 om0 259MmYygbgdols dsgowomgdo dodmbowrgols
Loboo.

399033090 s dlHogwrowo odbs wgb@gbols Moombol Lmggen Bmdmarol dobstg
sdbgmol 65306 IM3m39dmo  3olBgMo mobol bos@or®o gm®mdol bodwdo. Fobslfsmo
900 - By 59MHMdOL 999y, Mobs fizM0dsbgdmeo s d9dsbozmMow (bgwom) maEbm
9065693000l 0O BMIoL 65ows3900L96 FILMRM390MEo  0dbs. 999y dmbs dolo
bL39bEOMYdS odmbowo fywol s®gdo 1:5 9gxsMEId0m. AoLIBMIZIIMWO BOMOJ30S
900900 0dbs 9356@ 9300l Fgmmoo.

obol 60dMTol MsbmemIg@mHwo Jga)bowmds 2oblyBO3Mwo 0dbs  LoMob
3bsgmobols Lo3w)dz9wby. Bofoenszgdols 3056 MIgBHOMEo 99029600mds
0969960005 ©0sEMSToL Loboo.

ooboll  60dMol  ggdgbGH Mo  sbosewoBo  Bos@o®gdmwo  0dbs 630393 M0o,
B GH™IYGHO0, INENYMOI0MO S SEMIMM-5dLMMIZ0o Fgom©Ydol 9dz9mdO.
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4. Wang, Y -H., & Siu, W —K. (2006).Structure characteristics and mechanical properties of
kaolinite soils. II. Effects of structure on mechanical properties, Canadian Geotechnical
Journal, https://doi.org/10.1139/t06-027

09530l 3bgdc03 bsgMmms 33¢w9g35 HPLC, UPLC d90m@©gdoom s 3smo
399myggbgdol 396L39dE0390.

9. 9565cm03)5dg, . 3s6ody
050130l Immd G039 oL bsbgarmdol bsbyedfionm MbBogg®dliodgdo. dscmvdo. bsdsGomggum

omm  (iergddo  39bgdmog  bogMmms  godmyqbgdols  odGHuowrmds  4sblsgMmEmgdom
03390905. 0L0bO BIONME 459M0Y)6x00s6 FoMmT5(393BE s 339800 IMY[39MdsT0. Fo0)
309Bb0sm 9BGH00dYEHMM0, bgoMHM3MMEHGJ30wo, 36EH0306MMLE0, sbEOLOALOZbMMO ©
dMogoo  bbgs  9mgddggds.  3oblogmm®mgdom  LsobEghgbms  9bgdmMo  dzgbstggdols
00MEMYOMSQ SJBHOMMO bsgMmgdol 33eng3s. 53 b3 B3gbo 0bEgMglo godmofjzos Fyogol
Bogmaxzol go6Tgdm Bo@oMgdmends 3310039005, 194930 BIMMNME 5MOL 4o3MEIdEo 530
B30l Lobs3oMMm  Bmwolb J399469ddo. ol godmomBg3s  (30wgdol, Fogemgdol, 3gdEobol,
3b3MEOdObOL  Fx930L, BIPMWMOHO s  Jobgmowmmo  b0ogmogMgdgdol  d9d(339MIOm.
396L53MNMYdOM Bsowos ol F9dogbermdsdo 3MMEgdaowo BEGH0MmJLowsbEYd0, S1939
90360mgwqdnb@gdo K, Mg, Ca s Na. 5939 mbs 500603bml, 0 {jgsgdo sdmPbos Pb, Ni,
Co, Cr- ob doe0sb odseo J9d339eMds, M3 800Gl oMo 3390000 VOMYOIEdSDY.
B396 9m3z03m3900 dmbszgdgdo 0dol dglobgd, ®md laurocerasus officinalis- ol 39630
9JbGHMsgGHoL 298tmgnbgds 0sdYEO BH030 2 35309639030 sBEIBL 0blvIeobols ™Mbl Todgdsls
Q5 dgLsd530LO® )3 BOL EMBOL MYAMIPOMHGISL.

0go30L Bogmao 5939 299Mm0Ygbgds, MMAMM 3 0IMHgHBMo, fyrrwol Lsfobsswdwgam,

©9M353H0GJO0LS S 399MOHMOEIO H535IOOL OMU.
Laurocerasus officinalis-ol bogmgobs s gmmegdolysb domqdwmwo ©odwm®mdgmsbol,

9000l 539AG0L, 539B™boL, gmobmeols s fymolb 9du@®od@gdl. (LO) (Rosaceae)
503MBRbEOm  JMeobglimgMsBol 0b30doEMOMEO  5gBH03Mds  S3IGOWIM0bglmgMBIL
(AChE) s 3930600 dmeobgbmg®s®sl (BChE) 808560, ©mdwwgdos  Fomdmoagbgb
50(33909960L 53500900l (AD) 3500MygbgHTo dmogz56 BgMHdgbE9dL.

LogoMmM39wm8o  IM03M3905, OHMYMOF  JNWEGHWOMWO  SB939) 39¢OO  x0dgd0 53
939656005, Boa®ed LHAFMbsO™, B39l JogM glhogerowo Msdwgbodg s0gmEo Lsdgsboghm
3900353000056, 653w9ds0 0dgdb6gds oligmo 33¢g39d0 (godmbsgzrolio »bogzgMLoGYEGHOL
4mx0wo s dmgddgo ©s3qbody 0s653dMMIol-3mymeodzowo, 130ddsbo, XsxsM0dg s
bbgo  (ognsdzoo) bsdhmadgdos), MmIwgdos  Lods®omggarmdo 2530M(39gdveno  fiysgol
Bogmazol, 3790306 b BMmMEgdOl gosdwndsgzgdol dgbobgd. Lsdgiboghm @gdbozol LodfoMol
3990 LEOWWE FgMLHogwgwos J3gysbsdo, HMyMOE 39wEms© IMBsMEO (igo30L, sbigzg dolo
3M0GHMOMo  x0d9d0L  JodomMo  9935a0bermds,  doligeb  domodBHowm®mo  BagMamgdols
39933900 369356M5@gd0 d0gdol s om0 25dMmYygbgdol 39ML39JE039d0 B39l J39ysbsdo.
3Mbgdmo dmbszqdg00 B5305M BYJPI30MWIW0S, JOMOMOPIE 08 3gMHOMPAD TgbsdEgdIEO
33€93900L 99990 2bsbagl).

33930l 93 9@93%Bg B39bL Jogh dglfogeromo 0dbgds sy0™mdM030 {igo30lL, MHmamM3
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39060, 51939  JNWEGHOWWo  x0dgdolb  JodoMo 89850 gbermdol  Bmaogmomo
00MMMYONEMS©  5JBHoMmO  Boghmgdo. Fomo  gJuGHEmodoolomzol  2sdmygbgdo  odbs
06035309960 35050 LobJoMmOL MEGM0RIM0M0 s BI3gMRWMY0YOHO EHgdbmermaogdo.
095300 Bogmazols 39950096 md0@b 0963050300900 3bEME0sbgd0,
396M39MDdMbI93900 s Ubgs BgbmermGo  Bogdomgdo. bgwo  bBoymgo s dobo
WoMBOOO  dOMdOL  JggRd©  Jorgdwo  36M935M5GJd0  398m0MmBg3056  domswo
3630mgduoIbEGHMMO 5JGH03Mmd0m. 361935M5EJOOL FoMdmgdol G9dbmemaools LHIEYmas
oo Jodowmo  Fgpgbomdol  sbMGHYds, 39ML3gdEBH03580  Lsdregdsls  dma339dL
361935653 gool Fom8mgdols, HMIgEms 083¢wgdgb@oEos dgbsdwrgdgwwo 0gbgds bbgsslbgs
Q0553500900 b3 3MBsM.

©O90LYM30L, 339 BI39BHMJ 0603000 MOO  Boghmgdol  M30LMdMOZ30 s
om©9bMdMH030  goblobwzMs  JOHMIsGHMAMsxzowwo  sbsewobol (HPLC-UV-Vis, HPLC-RI,
HPLC-Conductivity, UPLC-MS-PDA 9900@9300>.

Origin of cosmetology and pharmacy

M. Kapanadze, N. Kebadze, T. Loladze

Georgian Technical University, Tbilisi, Georgia

The history of hygiene and cosmetics goes back to ancient times when primitive people began
to wash, clean and soften the skin, protect it from the sun, wind, rain and snow, and try to make
their appearance more attractive. According to the scientists working in the field of chemistry
history, pharmacy and cosmetology are considered as one of the main sources for further
development of experimental chemistry. The practice of popular medicine confirms that the use of
various products of plant and animal origin and minerals was not only related to the desire to
maintain beauty, but also had a healing effect, and great attention was paid to the production of
aromatic ointments and various cosmetics since ancient times. The first cosmetics appeared in hot
countries where skin diseases were common due to the climate.

Ancient East is believed to be the birthplace of modern cosmetics. In ancient Egypt, Persia,
Hellas, Judea, India and China, there was a real cult of female beauty; balm, herbal extracts,
mascara, face whitener and nail polish were used to maintain and improve it. Women, and not
only women, widely use cosmetics for prevention and treatment, especially for emphasizing
natural beauty and masking skin defects. Cosmetics and medicine have been closely related since
ancient times. In the papyri dedicated to the issues of medicine, there are recipes dedicated to
cosmetics. The Egyptian medical Eber’s Papyrus, dated 1500 BC, is preserved in the Leipzig
Museum, which contains about 700 magical formulas and remedies, and describes how to clean
the skin with various oils and create a protective film on it.

The achievement of pharmacy in ancient Georgia is proved by the fact that the only special
scientific-technical literature that has reached us is the medical-pharmaceutical literature, which
is represented by such excellent treatises as Kananeli's "Ustsoro Karabadini" (Incomparable
Karabadin) of the XI century, being the earliest example of Georgian medical literature and which
convincingly demonstrates the existence of one of the highly developed chemical fields - cosmetic
chemistry in ancient Georgia.

Keywords: cosmetology, pharmacy, popular medicine, hygiene, experimental chemistry.
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3900 MM0 30aMIdd0 s630MJL0EIBEHJOOL oDoMmEMyoMMO Mragrols
dglHsgerolismzols

6. 390 m3960, 0. §390gli0s60, . WMB50s, . WYVMBOIZ0w0, Er. MsMYsSTSdY

Lags®amggaeml ¢gdboznmo 1boggdliodgdo, BsMmIszool ©gdsm@Esdgb@o
“d0m3md3¢gdligdols 999mdsg900l ©s 33emg30L Lslffsgerm-sdgsboghm 3gbdmo, mdowmolo,
Lsgs@aggamem 3mb@oegsl 69.

3™EbOo 1300060990000 LoLEJIgdoLYL goblbzog9d0m, sMEMEbI0 MEYEMwO
Lob39d9gd0, MMIWYd0E 9J399IOMGO06 Mg oMMl 563308 9nB9gIAL, MBOM dgEs©
36056 ©IM30gdMo  LSHYol  bGHOMJLOPIBEHME  LEAIGHMLDY: Gog MBOM  IOSWOS
36¢0mgduosbGHdol Lofgolo mbY, dom MBOM LHGLBI© bEgds LoLEIIOL IdYMHGd.,
39bLO3MMGgd0m 85806, v)  Fgogogb  3OMMJLOBEGHMO s sE30wWsE  F9by3o©
3003mbgb3goL. sbgo 393 9O myabmer LoliBgdgdl 809336905 11533900 3OMPIGHIO0, oo
JmO0L 5309 956935000 MXJM0 BogM0gd0 (030Yd0, 30¢5F0bgd0, 3040963700 s 5.9.)
Q5 d0gMHo 359694390900 (B9gMTgb3HYd0, 3390 35¢gbEHMBOL wommbydo).

05306Bo MO YOO  3OMEILYIOOL 3963056 byl Mfgmdl  Igbsbgols
565bgbag®gro 300MmdId0 (3596MH0L, LobsmErol, LOMBdML Msg3oLvRswr0 3EMas), s3MgM39
©535006dmE9dEgdol  5MLYdIMds,  MHMIEgdo3  dmddggdgb  Gmames  Jodow®o
LgbLOBdOODOBHMMGdO. 339 89-20 Lo3Mbol sbsHgoldo EFbmdowo ogm 500-bBg dgBEo
06906030 s LObMYHMO 56 0MJB0EBEO, F50 FMOL BgbMeErol Fo@MBmgdmergdo.

OMamO3  36mdowos, MxOgodo 3bmggeddggdolsl  FoMdmoddbgds  msgzolvIRswo
50035900, MMIMId03 50569396 M MOl MOMY6WgdL, VXML ©s 0§39396 2wmen-
Lobberdo®mmgmazsbo  LobEgdol  oB0sbgdsl, se3350896M0L, bbzoolbgs  9bm3zMobmem
Q55350090906 vy LodLbogbggdl. o0y FoLObYOEEOEGIWI®  SGOMBM MMYBODIGOL
36¢0mgdlosbGHYd0 Img3w0bs. s6E0MJL0IBEHGOL TgmAE050 530BBIMO MO0 3ZSEYGO0)
3°9m§397@0 5569308 3OMEgLOL 89353905. 5653 ,Lsbs3 MHMIGE0Tg 1530BVIBIWO MHOZHCO
99906965l 9e9dBHOMBL  Hosdg3L, 96GHOMJB0IBEHIO0 Lo3MMIM JargdEBHEOMbL ™MIMdIG |,
9ogM58 »300Mb 56 250509393096 0530LBIE M5OI sE. oLobo  Foergzg 0dGMMBId96
5QM0bYw BMMIsL s 03939096 (393 BY6JE0sL.

3bGH0MJLoIBEJOOL  Loghm  MomEIbMdL  2ob3LsBPIMOZm  533gHMIgEHMmOO
dgomom  (TsvetYauza-01-TAA) (NPO Chi-avita-mavtomatika) MEKB.414538.001 TU

UGHObIMEOL, 339039G000L Logdzgaby. 58 IgmmEOol OO SMHOL JEgdBHOMEo ©Ibol
239Bmagzs, GMIgEog Fo0dmoddbgds Losggwo b0gmogmgdols (56 bogzmogmgdgdols batgzol)

5596308 OOML  LBodMdom  9gdBHO™M©OL  Bgs3oMby  A9M339Mw  3MmBGHYbEoswDbY.
LogbmdsO™  Bodmdol  (39039GH0b0)  Logboswol  35¢0dM300L  ITIMZOEIOMEgds ol
306396353059 [obsbfotr ogm 53900 s F0MIIIEO  35E0dMSEO0L  dodmygbgdoo,
0godo blbso 9bEGH0MJLobEJOOL 0339w ™ds  BHgbBOL 6033gddo  godMmom3Egds
33963930b60L  3mb396GHGMs300L  9hmggddo. dgomEL  9d3l  opowo  bgargdEowEeMmds
608xddo  B6GH0MJLoBFHJIOL  Loghmm  Gogbzol  olsygbs®.  9839MmIgEHMomEo
©939JBH™M0L (AD) dam3bmdgemds dogr0sh Fowsos (T10-12 5) @sdsgro HIsMHol dsdm.
3BGH0mJLoBEBHMM0 5dBH03MdOL  godM3wgbols B30 bbm- b 303MmAGM59g00lL EMbyBgs
00935 IgbodrgdEmdsls dgbfogerowo 0dbsl bo3mogmgdgdol 99d;33gemds 1 ¢ ddGow
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Pmbsby. 33930l AB3EGEIMBOLLL 5MgdMEo by 0dbls 15 6odMdo s gosbswroBLIl
L5IX IO BOMEIMAOVIMO MIG3CI0353F0S.
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Flavonoids of some plants of Georgian flora
M. Alania, K. Shalashvili, T. Sagareishvili, M. Sutiashvili, N. Kavtaradze

Thbilisi State Medical University, I. Kutateladze Institute of Pharmacochemistry, Tbilisi,
Georgia

Astragalus bungeanus Boiss., Salvia garedji Troitzk., Rhododendron luteum Sweet., Ononis
arvensis L., common plants in the flora of Georgia, are distinguished by the variety and significant
content of biologically active compounds [1].

Cosmosiin, astragalin, robinin, trifolin, nicotiflorin were isolated and identified from the
extract with leukopoietic activity obtained from the over-ground parts of Astragalus bungeanus.
Robinin is described for the first time from this species of Astragalus.

Apigenin-7-O-B-D-glucuronide, luteolin-7-O-B-D-glucuronide, 6-hydroxy-luteolin-7-O-f-
D-glucuronide, nepetin (eupatofolin), hispidulin (dinatin), cirzimaritin, and salvigenin were
isolated and identified from the above-ground parts of Salvia garedji.

The presence of methylquercetin-dihexoside, quercetin-3-O-xylopyranoside, myricetin,
peonidin-3-glucoside, and (+)-catechin was determined in the ethyl acetate extract of
Rhododendron luteum leaves by the tandem of high performance liquid chromatography and mass
spectrometry.

Onoside (onogenin-7-O-B-D-glucopyranoside), rutin, quercetin-3- O-f-D-glucopyranosyl-7-
O-o-L-rhamnoside, kaempferol-3, 7-O-a-L-dyrhamnoside, and  calicosin-7-O-B-D-
glucopyranoside were isolated and identified from the above-ground parts of Ononis arvensis for
the first time.

Structure elucidation of the isolated compounds was carried out based on their physical-
chemical properties and spectral data UV, IR, mass and NMR analyses.
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19309 4. 35Mm93mls (335 S 93MEPMY0d
Section 4. Environmental protection and ecology

306569 060l Bl g3MmeEmyoHo IEMAsMIMOOL FgBslgds

6. 9mdBo3s830¢0

Lags®amggaeml ¢gdbo 3o »bogg®dlodg@o. 9. 30UEsgst JmBs 69, 0192, mdogrolio, bsgsHamggaom.

Lodomzgerm fyaol GalwOLgdom 0 §399sbs 0m3Wwgds, mwdas oboig wbs
500603bml, O™ fyaol MHgbryeligdo 5M5msbsdMI® 5MHOL gosbsfowgdmmo ©s »dg@gbo
939460l sLogwgm Boffoerdos ms3dmydoo. Lados@mzgermdo sGol 25075 deobstyg, 5d9wsb
1700-%Bg 9930 9608 L3 gm LodoMmzgemdo, Mmdgwoi Jabols dsgo Bzol Loligdsl
5993000905, bmwm 7649 508mbogzwgo Lodo®mzgumdos, Mmdgewois FoMdmaowygbl
800bsMg 3333600l gH05b LolBJISL s gOHM30L 3sL30OL B, MWL 80930036905
30bstmg 0meo.

9d0bsey  0mco  dmgobgds 503mbs3gm bogomzgmdo, Lomoggl  0wgdl
3933560mbol  LsdbMgo Jsarmsbg, 3F39M35¢ dMEOBIWMBMD . by oMo sIMbogwgm
LogoMmM39wml 36083690M3560 LEBEOBIOM sOFHYM0sS, FoLO 2odMYgbhgds JoMOMOIE bYds
06035300L 5 IMLObEgMdOL ysedmdscmsggdolsmzol. sbsbodbsgos, MmId dobsdg omeo
0om0moaabl  BHEMbBoGHwo  Iobstol  GHodowe  Boaswoml, OHmIgwog  LBsmozgl
L5JoMM39wMmTo 00GOL S sHYMOI0K 60 B0bYSRIMGOL Fyoliszogdo Bogobgds. ©odm39dL
6o 90bsMy gemo Lobgdfoxml  GHgMHoGHMOmosl dobo figseo Mbs  53059ymB0gdEgL
OMAMO3 M5MmIbmdMH0350, 0y bomolbmdM0z50 03 Bm®IYOL, Moms 8sb BOHMBggEyml
9399990 d9BMdYEo 93994bols dmeosbo {gsabsdgm@mbgm Loli@gds fgwrol MHglr®ligdoo.

0060  LsdbEM0r-503Mb3e 0L J0TSMMEGOOLSS. 0m6Mo dogobgds  Lombol
bgmd580, LoOE 0MmODBY 539dW0s FoMYRIW0Mgdgo Lombol fyswlisEsgo, G@Igmos
503Mbsgwgom LbogdoMmM39w Mo, M0s6gmMOL IMboE03soE G0 EYOIMYMOL.

03600l fywoom d90ddbs mdoolol §gswbszego 9649 ,mdoobol bEgs”. MmIgewos
50dMbogwgm bodoMm39wmdo, 03M0L HBYYbBY, Joarsd MdOEIOLOL BOHLOEIM-50FMISZEg0M
99056MmgmdL.  ®MdoErolol  bEgol  Pgoaml  0y9gbhgdgb  LoMfysze,  mdoErolol
0958 Is653930Lm30L, M93BOL LaMgho®, Fywol L3MMEHLIMZ0U.

90bsg  036M0L  J390m  ©o0bgdsdo ,  IEMBOLHYsOML  dMbogodswodgddo
3999690905 ool dmolb {igoeliogogo, G™Iol fywol dmiEmemds modol 140,0303,
800656y 0606 J0g3560005 FoFMbol sGbo, HMIgog 9dudwsdsiosdo 9930 1992
Db, ool 8mob {gombsgszo Mgl M&3MbdEomss.

0360l fyamom 06fy39ds 90 sm. 35-Bg dgBo BoOOMdO 0300l BgyobBy. dobstrgBy
529005 5996009 Latfysgo LolEgds, MMIGMsQSD Fs35M0 LHFYMEMOL HBgdm s J399m
3og0LGHMSCMMHO sOHYGdO.

0mOoL  9OHM3bwo 35630 9EIdsMYMBL  Jsbgmdo, Lobswols dMbogodswodgddo,
MHMIgoE ssMbs 1965 g, dobo Gomommdo 8goyqbl 1336 39J3HoOl. 0go ymevmol
96HMm36mwo 35Mm30L LodbOHYM LobWIMML  godsgoe LsMfgsg sMBMB s ool dmols
09053530096 FoFmbols Browmgom LEBZ5MMb 0930 YdS.

39090mb  gfmgbmmo  Looggb@Gmlb  dmbszgdgdom  gbjgombo®mgds  Lsdo
30OMEMA0)M0 Bogdoam: g m3zs60, MMHYZ0 O 35BIBObOL dm..

LoLAYEo Hywrom, MBS s HYMsz0L YYBOMB3gEYMTBOLIMZOL Fgdmymdsls
D590l 399330 258390990 Yol Homgbmds 3936Mo 50935GJds fgowbogsgdo dgbvyero
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9ol Mom@gbmdsl. slsbodbsgos MHMI dmem (argddo 3093 MBOM Fo0DBIMES Jogmsgd
000woboL s MMBMZ0L  YoeBmbdsMgds s LBs35MvEMs, MM Lombol {gowbsgogl
339900 30OMEMY0NOO Ogodo 3O33gwlows Tgogzsws , OMIJLBI3 3wgbs
dmobobs  3wodsGol  33w0gdsd . LsdfMbsOm©  5355d0bgro  dAMMYMd0m
30OMEMA0H0  Jmbo@MmMobao @ 93300390  sMEgMm  d39w  30MOMEMYOEOHO
LogmBogml 339030 s@s6 bgds. s80G™A d9vdegdgEros L sOLGdIMO  Lo@wozool
390560905 @5 565¢0B0. 580GHMA 5dGHoMEm0s 80bsMg 0Ol sbol Fywgdol Lalidgen-
Lo3gEbgm  [goedmMBoMoggdol  LobGHgds©  98myggbgdol  93mEMma0MHo  dEYMIsMgmdOL
d9939L9do.

2000 - 2003 §argdobs s, 2017 — 2020 Hengdob eo@gho@cdeo 33930l 990939d0L
dobg3000 dobstg oMol {yeol Jodommo sbserobo  Bos@oMgdmwo ogm  dbmerm Bsd
L55bsEOBM© FgMBgME md0gJBHDY: 0MmMH0-m056gm0, 0MmEmO Lombo s 0MMO LMo Fss.
3obLBW3OMo  oym  FbmwmE  Fywob doMOMOEO  0mbgdoly s  doMmgh©O
30836963 gd0ol  3mb396G®E0sms 8B0d3byEmdgdo.

2021 fewolb  93mdododo  33¢930L 8909390096 FgsMgdom  doMoms 0mbgdol
96m33690md900 5MOL  FMmBoBJdo, goblozmm©mgdom godmomBgzs  0MmGmO- Lm0 FoEsls
Losboeobdm  Lobxgdo. d9L505d0ls© 20HMmOE0s  J0obgMoE0BoE0sE. 0my9bmeo
3™033mb963H9006  Bo@®s -0mbgdol 3mbrab@®msios 99930609dos,  sdmbomdol ombols
3063963300l 860d36gemds 3o 360d3b9gwm3gboc ImBs@qdmeros.

906569  0mGol  fysewo  Fgfmbowo  Bsfoerszgdols 3993390 ™dol  dobgzom
90937936905 doe0sb 30bdm®L.

0o AIMSGHIOHI0 [goOHmgdom 56 sMoL Yol JozMHMIOMWMYOMMO S BBIYOWO
565¢94930L JodoMMO 330935 BoBIMGOE0O.

50935050, 90bsMg 0mEmOL 59bols  Lobdge-bsdgMbgm FysedmMIscogqdols LobEgdsw
399myggbgdol 93mEMmy0Mo dEyMIsMgmdol F9xslgdolbmzol  9ME0wgdgEos  1533w930
30993900l MoEgbmdol oBMS d0bsmol {gwols JodorMo, 303MMIOMLWMYOMMO  ©
x3L3YOMOo  EBsEgdgdol  93mJodomeo 3309306 Bobio@oMgdws, sdsdobdwmemgdgem
3003mbgbBoms  3mbEgbGH®sgosms 8608369 mdgdol  2930MEIYdOL Mool ogbo
953995303900 MHob30000 FMEIE0MIO0 s (3930 36939630Io  WMboldogdgdol
390053909.
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3. DIRECTIVES DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 16 December 2020 on the quality of water intended for

human consumption (recast) (Text with EEA relevance. THE EUROPEAN
PARLIAMENTAND THE COUNCIL OF THE EUROPEAN UNION, 23.12.2020

4. Phomin I'.C. Water. Control of chemical, bacterial and radiation safety according to
international standards. Moscow: 2000, 839 c.

5. .Supatashvili GD. Hydrochemistry of Georgia (fresh waters). Tbilisi: Tbilisi University
Press, 2003, 399 p.

6. Guser P.V., Makarov S.B., Khachaturov A.E., Khomuleva M.B., Tsevelev V.N,,
Hydrochemical indicators of the state of the environment. Ecolain, 2000, p. 154. Handbook of
materials.

1. https://ka.wikipedia.org » wiki » iori

2. https://www.facebook.com » set . the river Iori and its

Tributaries
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5. 3mERbody

53530 §9Mgomeols Lsbgandfiogm mboggdliodgdo. Jodool ©gdsEsdgbdo J. Jmosolo,
Lags®amggoem.

2016 figel oMlby, 10 3 LoE®dgdo, gobmerol BEgs 0IMBBS, Msdsg dgEbogadl
5356599 900bs, M3  foomgw  3wsbyBeby mEabesg  Lsbogmabwm  JoMHMdgdo  oym,
©53bEMm9gd0m 4 J005MHO ol Fob oMol 5@IMBGBYOHMA LobogmEberm 506930l s35MY3S
©50(gm 5 LoEgMEbEOL 33500 Fod6o.

30w05MHEIOH 0mb Fol3ol gobgbswgdom, mv) Iofgwgdo FMEH03wsbgdsM e
3b™M3Mosl o6 ©o30(Ygdm, 9M  ©EILSE  9MTogE™bol, by 3asbg@strmeo
39G9LGH™®Mmxgool  (obsdg  s3agdom. T30 930609dL,  FoMLol  3mErmbobsios 1000
b™3oe0m dMmsbobml s 2060 farbsm3zol Homge 3esbg@ol Jogombosbo dmlisbargmds

9949ds.
95659009 30 3MLIMLYOHO 33093900 FMIJYOS. BgMHMSAMMOLM JMLAMLMMO BoRIMHO

“©O0EILO S 306090 3MIMYIGH0s, M3 30 9798y F9ddbows. EIL 3MLBAMLMEO LoAMOO
9O05IM00 5005 3bIMBT0, LosE 39T0350 08YMBGdS 5Q530sbo.

30O Boogab@mgdo,  L3gEoswMs  dmfymdow  Lomdw®do  Lfogwrmdgb
8035609356B0L HBga306Bg M5dIbs 250bsMgdL bbgoalibgs d;39bs6g. 58d0E0M 65doXL
odl LagdoOmggem — 0fjgqds dmbodBsgdgwo bsdwdsmgdo, Msms 3MLdmbdo JsGomeo
350l 8mTgbgdol  39ML39JGH03900  gobfagemb.  d0Bbglol s  BYbmEmyogdol
mboggMlo@gddo. 3mad3sbos HP Inc-ob @obdstrgdom, NASA-L 3Gmgddobomgol 8904dbs
39960300 35BS @S BOMWHBMMISGHMO0S. OHMYMOF (36MdOE0s JoBmmmo m30bm Bggbo
939460l LogoBoEMm BoM¥MOs s 5TOEHMI WHOMEOSBHMM05d0 030539096 35Bol X 0dgdol
3990yg3965%9  3LIMLMEO  3060HMBYPOMID  5I3GH0MPOME  AoMgdmdo.  Bggbo  3esbgdo
Mbo3oMmo @ 3MIGMOGHMWO  SEYOW0S,  MLdg  2obLgmMgdom  Mbs
39399BOMbOWEOIM. 353MOMOMBIL IMI0350 9dwJMgds gobsym@gdol Logmmbg. OO
SBGHIOMOEOL  BsIM35M©bIL,  1939M32I3560L  58MFBMP3g30L,  J0TBHOL MBSO
(33w0¢9090L d9vder0s 3 dmwemb (30300bBoEosl. Mol bbgs LsdodMmgdgdog, oo
dmMol - FoMd0  dmbobergmds, MH™Igwos  Ym3z9geferom®me®  0gmdom  doromboom
0DMH©Yds. YL 353MdMOMdOL  1I60d3bgEMm3s6qL0  SFM3IBsS oo BHgmoEHM®m0gdoL
5m30L905 s 530GH™A 3gbo 3mbIMLOLZI6 “bs s300Mm. 3bMmdowo dM0Ebgwo d93bogho
130396 3m30603 9M59MMNYHBOL 53boYdS, MM 505T0sbds vbErmgl 30 fgerofodo wbgs
©50(gmb ©9s30fols obGz0MHm3s, Mg bbgs 3mdmbyMo mdogd@Egool, dsc dmeMols — dsMbob
530905l 4EolbIMdL. oMb dslzo 2023 (gl FsMUBY 5sd0sBgdOL  A5TABIZMGO

392953L.
©5390mEmm 21-9 Bs3mbol 3039w 50sd05690L, MHMIEgdoE BgbL YT Lbgs

3096 bbgmegdby.

0@ 9OdGHMGO:
1. R. Gurgenidze. "Obama heralds the era of Mars exploration". "The Kviris Palitra
magazine". 2016. October 17-23.
2. N. It's a thorn. "When will we settle in space". "The Kviris Palitra magazine". 2018.
November 26-December 2.
3. N. Fikshelauri. "Georgian scientists are also participating in the "arrangement" of a new
Earth on Mars." "Palette of the week", 2021. February 15-20.
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4. http://wikipedia.org/wiki/

0963065803600 Lsfgolio 35605893 MJO0L gs5bys»H0TGds 5©0EOMOMdOL
3©o0x0E0MYdIEo 35000MEOm

9. B53509M0dy, 3. dsdvyesdz0eo

Lagds®amggaeml ¢gdbo 3o «bogg®lodgdo Jodom®o Ggdbmamaools s g@sgrmeaools
B3 AHIH0 390g0mLEsE3000 065069000l ©s 93MEmaEol ©g35METg96GH0 Mdowmolo
Lsgs@aggeoem

LogoMrm39wmdo s®LYdMEo G9gdbmaabmemo bywgmmols 3sdmygbgdom dglfageroos
3boE0o 8g4s6o AsLogngdol dowgdol MgMdm©obsdolzm@mo Lsfyobo 3o6539gEMIOOL oobdM0T9ds,

5Q0E0MHMBOL IMPOGO(3009d30 IGNMEOm. 356oLIBEZMS Lfyolo MgMdmobsdozmemo
3565393900 -6030009M9d0L HomIMJdbol bEsbs®EHwo dmwMo gbmswsdool ( HO £298 ),
6030009M930L  BEBPIOEHMWO FMEHO KodLOL Moz30LBIwo  9bgdaool (GOf298) o
95@®™300L BE9BIOEHME dmermEo S0298 LoowYgdo 97-99% LOBNMLE .

990m0535H90w0 IgOMPOm, ,LOW035G-9E9MbIdOL” Fo®dmddbol LEsbsME Mo
@m0 9bmow30900l s X0dLOL Ms30LMBIwo 9byeRogdolL, LEBPIGEGHMO InwrEmo
96G®™M30930L5 ©5  LOMdMFZHI350MBYOOL  bLIBOZMOM s LsobgmOIsgom  fysemgddo
5MLgdM  BoOEYJOMIb  FJIMJI0M  OPEAO0DbS, GMI  6030W0gMYdIMS  FoMDmJdbol
13obEIOEGHWWO MO GoMIE309d0L S X0BLOL Ms30LvIBIE0 9bgMHR0JIOL (30MT0WGdS
5 509353gds  1%-L,  bmem  BEBIOGHMo  dnwMo  gbGHMm™m30gdols  ©o
LOMIME 9350 MdJdOL 5%-U.

3900m@O  25dMmygbgdeo 0dbgds IMs35wo Mo JobgMowrol gHmTbgmmsb, oo
3003mb9b3dmb @s  3H9dbmagbmemo  Bgwgmwol  gogdml  0byMg09bEgdmb
MOD0YHNJI)0900L TgLoxzslgds. gl slg3g Imy3390L Jomo godmygbgdols GglodwrgdePMdIL

9505w 3H98396M5@MIOH M 39dbmamaogddo.

30bstg 833300l 803MMTgbs 350900l bgsdomero {yergdol sdobdnmgdol
300MmmgJodomo 0bgdligdols 4ss6asH0dYds

X §960g45dg, 3. XMbsdg, 0. HMLEHMIsAz300, G. 31303300
Lags®amggaeml ¢gdbozntmo 1boggdliodgdo, mdowolo, Lsds®oggwrm

93069 9obstmgms  3oOmJodon® dsB39bgdgems  Jglfogams  Lodwmoggdsls 0dgggzs
3998359l B0 930MEMA0IHO IEYMTMGMDS. J. MBOEOLOL FsMygddo dobstg 93H33M0oL
3Bob bo33w930 J030MIG6s350gd0L — wmFobols s MMbgz0L bgsdo@mwo Fywgdol
©5006d)MH9d0L  bomolbol  dgxolgdolbs s  Fsmmzol  Fgbsdsdolbo  Jarslogozszool
dobsbo Fg0o, 930™ 3538060 fyerol Rs@bm-oMgd@ogzol (2000/60/EC) asmzswolifjobgdom
[1-2], Bo@om©s Yol sd0bdwmgdol 0bgdugdol sbas¢0do. Moash mMogg Lszzwgzo
80bsMmOL  ©od0bIMEGOOL 39Ol FoMBmoagbl  Fsmo  39wadm@gdol  Losbermggl
396590 wo  BEGodow®mo  BogoglogMgugdo, 51939 LogmBsbmzMgdm-3mdmbsewriMo  ©o
L5IMYH3g™ 60T MWgdOL BsFEObsMg Fyrgdol Bsbswgbgdo, sd0@GHM™I 53 dobstgoms
OMRMOE  93MW™a0M0  Jgi3slgdolomazol, sggg dsmo  BgsdoOH o  Fywgdolsmzol
bs6HoLbbMdMm030 3wsloro35300L doLvboF oo, dg0MBs 10 3oGmMm]dodomo 0bwozsdm®mo:
pH, §goe8o goblbowo 5s6gds00 (Do), 5963d5000L domdodom®o ImbdoMgds  (005),
d0bgMoobsios,  sdmbondo,  boB®mo@gdo,  boBMmo@gdo,  BMLRBIEId0,  LMwRsEHIdO,
Jm®oqdo.
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1533093 30bs6ggdBY LosboeoBMm Lobxgdol 50930l LYBMEMOMIOIL sdmIobsty
(0g@olbdgds  ImboGMEmObymwo  ©s330603900L 4 Lybmbo: 2021 farol  bogbmero-
990mamds s 2022 (ol Ds8mscr0-25Ho53bme0), 053030603900 d9dmm3wow 0dbs
300Mm™J0d0MO 06035GHMOMS LgBMbMOHO Bsdmswm xsdmmo d5B39600wgd0, OHMIgEms
3939600 fywol ©sdobdm@mgdol 0bgdbol Losbys®modm asb@Emegdsdo dowgdremo 0gbs
153393 dObsMIMS  dOBIMMGdOL  LybmbmMo  0bgdugdo, VRMYNZg  POTMOMZOWS
000MIMNwo  80b560-bsm-306  ©00BIMMGIOL  0bgduol  LEdMem  ferowGo
d609369amds.

Dgeol  sd0bdmEmgdol dowgdmo 0bpgdlgdo ImEgdmos 3bGowdo 1, Losg
300MHMJ0-009M0  06©035GH™MMgd0-I  Tglsdsdolbo  B3-ol  9603369wMdgd0  5©YIMOs
B9053060wo Hgwob ¢9dbozmco Mgywsdgb@owsb [3]:

1533093 dE0bsMYMS  d06AMEMIOOL 0bgdlol Lsdswm FeromMo  BsB3z969d-eols
dobg3000 AoBbMM309ws  fgeol bos®mobbol  3aslogo-3530s Tgbsdsdolbo  Fgxzslgd0mo
3bOowol 359mygbgdom. 8. wwmIobols Bgwsdomve fyswl JoHmdoms dogbods ,lvyBosl”
3b0g035305  flyewol boGobbols 1-gwo  3emsliols dglodsdols, bmem d. ®mMbg-30L
B9033060 {gol — 030090 ©O06INMHYdIMEOL“ — F9-2 3arsliol dobggom. mwdEs 9939
mbs 900603bML, ®md d. mFobol fywwol boGobbmdMmogo dsb3969d9wo  Lozdome
905bEMgdME0s ,03009©0 ©O06INMHYOMEOoL* 6036 Msb, FoGHMI MmEM03g dobsmgby
Lo FoMMs 496bMM3090IL 56MOMIMYIBMMO IEZ0MHM3900L T35:300 ZMBGHOMMO, MOmMd 56
23999569LIB Fo0 5955595 3MLYOYO FEPMIIOJMBS.

3bMoo 1. L3393 30bsMms BgEs30MMEOo ffymgdol ©sdbAMMmgdol 0bogdbgdo
3000MHMJodoMo 060035¢MM9d0L Jobgrz0m

o 9. wm3obo 0. mMbggo
06@035¢™mOmgd0 Q3 12021 | 2021 | 2022 | 2022 2021 | 2021 2022 2022

%

(Gp/) Dogb. | 90m@. |Bsdm. |2obogb.| Dogb. [390my.| DsTm. | obogb.
1 | pH 6,5-8,5| 1,23 1,33 | 1,15 | 1,26 1,18 1,30 1,16 1,23
2 | Do 7 1,04 153 | 149 | 1,29 1,12 1,45 1,56 1,26
3 | 4005 6 0,77 0,63 | 0,53 | 0,34 1,06 0,44 0,60 0,23
4 | 90bgM-bsgos | 1000 | 1,10 093 | 1,10 | 0,79 2,43 2,53 2,31 2,02
5 | s0mbovwdo 0,39 | 0,87 1,20 | 882 | 0,42 1,35 1,56 4,96 6,21
6 | bo®®o®gdo 33 | 0,16 0,02 | 0,01 | 0,05 0,02 0,02 0,02 0,11
7 | Bo®Mo®gdo 45 0,07 0,06 | 0,12 | 0,07 0,002 0,19 0,22 0,23
8 | 3mbgs®gdo 35 | 0,05 0,03 | 0,04 | 0,03 0,10 0,03 0,04 0,05
9 | byyeoggsdygdo | 500 | 1,13 0,86 | 0,98 | 0,63 4,48 3,09 2,57 3,18
10 | JoomGogdo | 350 | N/A 0,03 | 0,07 | 0,05 0,16 0,10 0,17 0,13
Lsdvom Y5090 6,42 6,62 |1431| 493 11,90 | 10,71 | 13,61 | 14,65
LybmbmEo 0bgduo 0,71 0,66 1,43 0,49 1,19 1,07 1,36 1,47
feom®o obogduo 0,83 1,27
OGHIOGHMOS:

1. European Union Water Framework Directive (2000/60/EC);

2. Common Implementation Strategy for the Water Framework Directive (2000/60/EC),
Guidance Document No 2, Identification Of Water Bodies;

3. Resolution No. 425 of the Government of Georgia of December 31, 2013 "On the Approval
of Technical Regulations for Protection of Surface Waters of Georgia from Pollution",
Thilisi, 2014,

4. https.//www. matsne.gov.ge/.
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CALCULATION OF INITIAL THERMODYNAMIC PARAMETERS USING
TECHNOGENIC RAW MATERIALS BY MODIFIED ADDITIVITY METHOD

E. MATSABERIDZE, M. MAMULASHVILI

Georgian Technical University, Faculty of Chemical Technology and Metallurgy Department of
Environmental Engineering and Ecology Tbilisi Georgia

The paper discusses calculation of initial thermodynamical parameters for receiving novel
solid materials by using technogenic raw material in Georgia, through modified additivity method.
The initial thermodynamical parameters — - standard molar enthalpy of formation of substances
(HO £298 ), standard mollar free Gibbs energy (GO 2980 )and standard entropical mollar volumes
(50298 ) with 97-99% accuracy. The values of standard molar enthalpy and entropy, Gibbs free
energy and thermal capacity of “reference silicates” formation have been determined through the
offered method. The obtained results have been compared with the data available from in-
formation sources. It has been established that the error of standard molar enthalpies and Gibbs
free energies of substances formation does not exceed 1%, while in case of standard molar
entropies and thermal capacities — 5%. The method will be used in order to assess the interaction
of many complex minerals with each other, with their components and with environmental
ingredients of technogenic raw materials. It will also help to estimate their application in high-
temperature technology.

REFERENCES:
1.F. LIEBAU: ( 2012) Structural Chemistry of Silicates. Berlin, Springer Verlag. Berlin and
Heidelberg GmbH&Co, KG;

7. A. GOGISHVILI (2007) at al.: Program for Computation of High-temperature Values of
Heat Capacity of Silicate and Refractory Substances by the Method after N. Landia. Proc
Nat Ac Sci Georg Chem Ser, 33, (1), 55 .

8. V. 1. BABUSHKIN, G. M. MATVEEV, O. P. MCHEDLOV-PETROSYAN: (1986)
Thermodynamics of Silicates. Stroyizdat, Moscow. 408 p.

9. G. G. GVELESIANI, D. I. BAGDAVADZE:(2006) Calculation Methods for Determining the
Thermody- namic Functions of Metallurgical Processes. Universi, Tbilisi, 5-74.

10. L. VIDAL, E. JUSSAIN, M. COLAS, J. CORNETT, ]J. SANZ (2016).et al.: Controlling the
Reactivity of Silicate Solutions: an FTIR, Raman and NMR Study. Colloids Surf A:
Physicochem Eng Asp, 503, 101

J- O30l 5&IMLBIMHMEro 35960l 9301000 ByMdsMgmdol dgxsligds

6. 8936 geodzomo

Lsgs@amggmml Ggdbozntmo »bogg®liodg@o. mdowolo, Lsdsmmggerm

5GHIMbBgOMo 359008 od0bdmGmgds  Bzgbo  J3gybol  ghm-ghmo  Fmoz96M0
39M90mbEO3E3000  259Mfi393%0.  BodoMmM3germdo  sGHIMLGYOHMEo  359M0OL  sd0bINMGdOL

36HMdgds J399bol Malbzowgl Joaodgddo, sbg3zg dbbgoer LsdGmgfizgarm Mmdogd@EHgdls v
BsdMgf3gm  Dmbgdmsb  FogloMgds. 3MOJBH0IMNWs®  Y39WPb, FIMs  BILEIRMBOL
9d603035¢00GYBHOLY, 30IMdYING ©FO0BIMGIgOL »I30Mglo BmIol dysmo bsfowszgdo
(PM) 5 sDm@0ol omdboo (NO2) §o®mdmaagbl. s@&dmbggmwmwo 359600l doMomawo 35369
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6030096909000  ©sd06IMMHGOOL  BMOM3MYIbMG0  [gohmgdo 90y oMM
LgdBHMM9ds  Fgodgds  s0YmL:  IMOYH39WMds,  BHEMBL3IMOGH0, 9BgMYYBH03,  Lmgwol
3d9OBgMds s bsMhgbgdoL Lgd@m®o.

2021 Herol 8mboggdgdoom dgsto bofoszgdol Jagybols xsdMMo goxn®md393900L 41%
369039 mdol bgdBHmOHbg ImOob. s0Lsb0dbsg0s, GMI . Gbomsgdo IEIdsMIMBL J3994bols
3sLd@sd0m  MAbbgowrglo  LsdMGH3gm  Bmbs, Loog  2obmaglgdmaros  MAbbgowglio
990w, Jodom®mo, Lsddgbgdm  dsboergdols  AHomBmgdgmo  JoMbbgdo. J39dm
JoOmEol  Mgaombol  owds  J3gybol  AsLEHOd0m  LoHoMmBmgdosb  359®do  ds3bg
6030009693900l gox®d3935d0 2020 Howl 40,28% Tgoa0bs, M3 J3gybol Mgaombgdls dmmol
g439wobg dowowo  35B396909w0s.  360d36gemgsbos, MM d. GLbomsgol oo  Jgqybols
©5006d9)MH9d5d0 11,6%-b 95009906L. 2021 ol Imbsg99gd00m LsdMmgfizgwrm Mmd0gdGH900sb J.
OMm3do Herom®os %880 12,970 @Gmbs 89so bofowrszo 250536Md35, Mg 939960l yzgws
bbgo  dJoawodol  3sB396909el 8603369 m3bo  0mgdo@gds.  Gglodsdobs,  LOYIE0s©
MA037M05 0L 5ogdBHo, M bimMgo 9.§. 39¢ OHMLbmegdo (LodMghH3zgerm BMBLMD sberml)
330gboMEYds Yoo bsfowszgdom  sGHIMLBgMMEo 359608  ©Esd0bdMGMgdoL  J39ybols
95135000 Y39wsbg Bowowo dsb3969d¢9d0.

39560 bofoars3gdol 3063963530900 J. rlmogdo sAgbow BmMIGOL osbermgdom
50%-000 5356090L. PM 10-0l @060 be®dol 350360900l Hom©gbmds 30 4. G®mbomsgdo
503960 B350 340%-00 509ds@gds. dYso bofloes3zqgdol - PM2.5 bydmserm ferowmGo
30639635305 (32 932/03) 2021 Hgerb 1.6-x96M 5350090 HBO3MEs© ©oLsd390 bm®Asl. 53
396599 BHM0L 2o F5MdYdS oR0JoM©s 2019, 2020 s 2022 fiewgddog.

J. ®Mbog3d0 sBMEOL EoMmJLoOL 3Mmb3gbEHMIGOOL A5oFoMBdYdS Joamsgol mAbbgowgls
35900L gobfizM03 BoJuoMEYds, M3 (oELobo© FJ0a35608690L, MM 50 FOOBIMMYdOL
80530980 9o 53GMLOEGMBLIMOEGHM LTS gdgd0EL  Fodmbodmendzos. 2022 fierol
3963530 Md5d0 @ 90930 06@03sGHMOmo 45BMI3900 43039693, MMA sHow OHlmsgdo
390G M0 JmBol gobfiaMog sxzoduoMs sBMEOL omdbool 99990 3mb3gbGHME0.:
56.37 03y/03 (1.4 Du3dvmwo bm®ds). 58539 ©s3d06dNMGdOL  BMIOL  250FoMdYOS
©sx30dloGMES dzg  OMLMOgdoE, Losg 3MmbEIbGH®MeE0sd  BrgmE Bm®AsL  1,2-%9M
3953560 (47.84 033/03). Lbgs doMOMs© ©IBO6INMHYdIWGOOL (3ME0MEPOL OMJLowoO,
BobBotgobgo, dofjoldoMs mbBmbo, dgbBmEo, GHY30s, IMOTbsbo, bozgwo, 35domdo s
096Bs306M960) 3mb:396EHMS30900 BOZOIE BOMTSL 56 5F5MBIOL s MBYGILFowsE BraMTsby
39530 gd0m b530qd0s.

J- O9bosgdo  JoMOMIEO  TVOBIMEGOgo  [gommgdols s bogmogMgdgdol
0096308030090 ©s dosmo  dgdoMgool 309306300 Mmbolidogdgdol  @oAgbs
960036935605 s HoMmBmoyqbl s9d@mow® bs3zombl.

0@ 9MdGHMG:

1. EC staff working document, Executive Summary of Impact Assessment for Clean Air

program http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:520135SC0532

2. Resolution No. 383 of the Government of Georgia of July 27, 2018 "Technical Regulation -

on approval of ambient air quality standards"

3. Order No. 2-1293 of the Minister of Environment Protection and Agriculture of Georgia
dated August 30, 2021 "On approval of air quality monitoring and management zones and
agglomerations"

"On Ambient Air Protection" Law

City Rustavi Ambient Air Quality Improvement Action Plan 2020-2022
Yearbook of atmospheric air pollution in the territory of Georgia 2021
Yearbook of atmospheric air pollution in the territory of Georgia 2020
Yearbook of atmospheric air pollution in the territory of Georgia 2019.
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L@®39639g00L 3360935 EOMOL BB 305LM6 sTIM30YOMEgdOm
6. g0mM95dg*", 9. 3H33505, U. 3JoE0830¢0, 5. Bobgrsdy

03. X535b0830¢0l bsbyE@dOL Mlivy
6. 533dol 3G3OYbMEo Jodools s gamgd@mmgodool obLEoE G0, obogemols 4.11, 0186,
®d0¢obo, LsgsMmzgEm

fgol  ©sd0bdmEmgds Abmgzwoml  dbodzbgarmgzsbglio  93mwmyoMMo  3GIMdCYTs.
Dgaol Ogbyelgdol  g39wsDg 293039 gd  ©S3s306dMHgdwgdl  ddodg Bg@owgdo
0om8moybab, OHMImdo3 ©Oo© 3MMIWYIsL  ©9ddbosh FMLobErgMdOl K sbIOMIMBSL.
9ol 200396s o bsMXGOMBss 93930060900, sdoEMmd d60d3bgermgsbos  olgmo
5LMOMBYBEH OOl J9gdbs, HMBYd0E 93MbMBOMOMBOMS S JBIJEHMOMIOM Fodmo®MBY305b.

obvy O, 53esdol  5MH5MmMABMEo Jodoobs s 9wgdBHO™mJodools 0bbGo@wEdo 9339
fargd0s  d0dobocgmdl 090053900 G9dbmemyools  dobggom  [1],  IgmMowo
69090 @b (Mbool s 35300l BoFmFo, 350w-5Bedsl 3G3s)  BobdoMmdsmzsbo
3sLoEgdol  Joegds, om0 LMOdZOMo  ™M30LgdYOOL,  JZAG3d O 299myggbgdol
39L53gdMdOL OYI6s [2-6], Lsbidgero s BsdE0bsty Fywgdols 8dodg Tg@Eowgdologsb
(Co2+, Cu2+,Cd2+, Pb2+, Fe2+) 9obsHogbs. dgbfiogeroe 0dbs s0bodbomeo 9@ owgdol
blboso dsMogdol 99933go  dmEaEwymo  bLBsMgd0L  SELMMBEZ05BY Lbbgoolibgs
35M539BHMm900olL  393w9bs BEGHOGH03MO 306MHMdYdT0. TJLoIMOE 50O 0dbs Jo®bbrwo
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530MbsEMESE godmyqbgds.

OGHIOSGHMOS:
1. Method of obtaining sorbents from plastics and cellulose-containing waste. PatentP 2021
7309 B
2. T. Marsagishvili, G. Tatishvili, N. Ananiashvili, N. Giorgadze, E. Tskhakaia, ]. .Metreveli,
M. Gachechiladze, M. Machavariani (2019), Adsorption of lead ions on carbonaceous

- 180 -



sorbents of nutshell obtained from secondary raw material. 4th International Conference
on Nanotechnologies and Biomedical Engineering, IFMBE Proceedings, Publisher:
Springer International Publishing, 77, pp. 97-100

3. Giorgadze N., Ananiashvili N., Marsagishvili T., Tskhakaia E., Tatishvili G., Matchavariani
M. Adsorption of Cu++ ions on carbonaceous sorbents, obtained from secondary raw
material. International Scientific Conference (2020), Food and Environmental problems.
Publishing House “MERIDIANI” Thilisi, pp. 257-264

4. Giorgadze N.V., Marsagishvili T.A., Tatishvili G.D., Ananiashvili N.Sh., Tskhakaia E.T.,
Gachechiladze M.P., Metreveli J.A., Matchavariani M.N. (2021), Adsorption of cobalt ions
on carbonaceous sorbents obtained from secondary raw materials., International Journal
of Green and Herbal Chemistry., I[JGHC, Sec.A; Vol.10, No.1, pp. 101-108, DOI:
10.24214/IJGHC/GC/10/1 /07077, E-ISSN: 2278-3229

5. T. Marsagishvili, G. Tatishvili, N. Ananiashvili, N. Giorgadze, Z. Samkharadze,
E.Tskhakaia, M.Gachechiladze, J.Metreveli and M. Machavariani (2021),Adsorption of
lead ions on carbonaceous sorbents of nutshell obtained from secondary raw material.
SCIREA Journal of Electrical Engineering, Volume 6, Issue 1, (N47198), pp.23-41

6. T. Marsagishvili, G. Tatishvili, N. Ananiashvili, E. Tskhakaia, N. Giorgadze, M.
Gachechiladze, M. Matchavariani, and L. Kvinikadze (2022), Sorbents Obtained from
Cellulose-Containing Waste for Water Purification. Springer International Publishing,
IFMBE Proceedings 87, 470-474

J- O30l 5&IMligghmls PM-bsfows3gdoo sdobdy®mgdol gsdm3gemgss

B. 40359960, 5. LAz, . 0bfz0M3gemo, 3. BoBos

bsgs®smggaml ¢gdbozmmo »boggmliodgdol 3ommadg@dgmdmemmaools obldodwdEo, ©.
50058969000l g53%b. 150 g, 0d0E0oLO, Lsgo®ozgwrm

d9LFo3e0E05 J. OHMBMIZ30L 5GHIMbROML PM2.5 05 PM10-000 ©0sd063w690s, G
99b396M0396F M0 ©5330603060390900L FMbs(3999dbg IYMPBMdOm, 1939 Fomgdsd 03O
9w oMgdol  gsdmygbgdom. 9Ju3dge0dgbGH o  3sBMIzgd0L  IMbs3gdgdol  sbsEroBols
L5dMOgd0m  OPIBOW0s  FYBHIMOMEMAO0MMHO  306MBYOOLs s Jogwoddo  dmddgo
LoHo®mdmgdol  (garowo  3mbaab@®egosms  3garol  m®mI0GMmYdSbY. 5GIMbggrmwo
36398900l 296305MgdOLs s FobsMg3930L 2030 (39wgdol 3D dmEgwol bsdmwgdoom
39003309 0s J. O30l SGIMLBIOMTo sOBYdMEo PM bsfowszgdol go36m3Egwgds
Josddo s 3ol 0990569 BYMH0EHMM05DY BMbMMO 5©0IMBsgegmol Jool Mmb.
153396dm Lo@GY3900: 5@IMLGIOHM, PM-b5{ows3goo, sdobdmemads, dmoguo®gds.
99b39600096& 0 2obMIZzgd0L IMbs(399930L 5b5¢OBOL LodrsEgdom obLsDBLIMEos  d.
Mmg0L  sEGIMbEggOmdo PM2.5 s PM10-ob 3mb3gb@®mssogdol 860d3bgermds s dobo
(33W0gd0lL 530890090560,  OPIBOW0s  FYEBIMOMWMYOMEO  J0OMIJOOLS o
393990 LOHoMmBMYdOL oo 3mbiEIbEGHMSE0sMS 390l BMEMI0MYdSDY. 5EHIMLBRIOWWO
36398900l A9630MgdOLs s FobsMg3930L 2030 (39xgdol 3D dmEgwol bsdmwgdoom
3903309 w0s J. O30l SGHIMLBIOMTo MLYdIMo PM2.5-0l 2530(39m9ds Joemsgol
909090509 39MH0GHMM05Dg BMEMOO 50dMbsgzgmol Lo, Lsdswm s dog@o Joegdol
d99mbgggz5d0. ImYero®gdol 8999005 330h39bs, MHMA J.6Mbmsgzdo s50dmbisgagmol bylio
Jo6ob MMl Mgogxzobs s GHgddgeo@dmol EIMLIMMo Mgg0dol 33wowgds 12 Lor—
obm3z0l 0fj393L dofiolidoMs Joeol LoBJsmols 3603bgEMdOL (330¢0gdsL. ol oMM J399m
JoODEOoL 35308 BHIM0GMM0sDg BMbYOHO  Jo®ol  Lofobsswdgam ©obgdsl, Gmdgwos
d99L5058905 JoM0OL 3MOOBMBEBHIWMO FMHORIWME (30M03MES305L. FOMIMS300L BLOWOY
0565m3bMdom 30603 BoTsol BOEILMB GO s SEGIMLGBIOML Lolsbrzmm

- 181 -



196580 (dofiol Bgs3000@sb 600 3 LoTsEgbHg) ol A59hb0s FHOWOMMO T9IBMMYGOOL boby.
3MbMOHO  508MbOZEgmOl  Bodwowm  JoMol O™l Jomgdmwo LSO  MZ0LMOMOZOP
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BoBo®mgdmo  33e0g30L  dggagdo  (ob.  @gbM.1)  a30B39693L, HmI  LEGodowIob
30639635305 5F56Md9gOL LoLAgEo fgwrol FH9dbozMMmo Mg sdgbEHOL IEHI0E3JOOL Fglabgd
LOJoMMNZIWML  FNOgMMOOL OB gdOM]  domzoeolfobgd e BmETsl.  sBY39
LoEPolbIMS goardo LGHMMbE0AoL F90(339ePMdS, Mw)FEs 56 bMI0MEYdS.

3bM0owo 1: L5039 boggdMdOEIEG s0gde Fysedo 330 IgE)semgdol goblisbrz®mol

9)@0a9%0
N 3565093 6Mgd0 9emgo domydmero
89©)50 (owy)"
1 30065 (%599960) dy/aw 0,156 0,3
2 L3oemgbdo (Cu, dy/ew 1,8 2,0
X534960)
3 MO0 dy/am 0,23 3,0
4 356g56mdo dy/am 56 5©0dmBbo 0,4
5 35¢00domdo dy/am 0,0004 0,003
6 | 3y30s5 (Pb xs3m60) /e o6 50dmBbo 0,01
7 | bgangbo (Se x5349M0) dy/am 56 5©IMRbo 0,01
8 bE®dmbgomdo /e 0, 65 -
9 bo3geo /o 0,001 0,07
10 dmeod@gbo dp/qo 56 50dmPBbs 0,07
11 L&odomdo /e 0,035 0,02
12 30sboggdo dp/qo 56 50dmMPRbs 0,07
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LEHOMbE0d —90 (Sr-90) -BY »YsOYmBoMOS.
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1. Nourhan Nasser, Mohamed I. El-Sayed, Sarah I. Othman, Ahmed A. Allam, Ibrahim G. Al-
Labadi, Mostafa R. Abukhadra, ORCID andStefano Bellucci. Systematic Evaluation for the
Impact of the Geological Conditions on the Adsorption Affinities of Calcite as an
Adsorbent of Zn2+ Ions from Aqueous Solutions: Experimental and Theoretical Studies.
Minerals 2022, 12(12), 1635;

2. Korolev V.A., Samarin E.N., Panfilov V.A., Romanov L.V. Sorption properties of brucite
and clay mixtures based on it. Ecology and Industry of Russia, 2016, v.20, #1, pp.18-24.

3. Gumarova Yu.A. Effect of firing temperature on the properties of brucite. 9th
International Conference of Students and Young Scientists "Prospects for the Development
of Fundamental Sciences", Tomsk, 2012, pp.345-347.
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390vIM0 35O 353965 s®agersols 3390000 POMYdMEgdsBY
6. b)30930¢00, 3. L5300
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§963mgd0ol 0bgobgMool ©gds@@sdgb@o, bsds@mazgmml @gdbogm®o Mmboggdliodgdo, badsmmggam,
0160, mdogrobo, 9. 3mBEs35L 69;

L53mbOGHMM FoMdmgdolmzol  Lsdsdmwm Bywgmeol dgMbgzs s bLOHYEGILMZIBo
339006 36OHMm©OMIBHJOol  BmGMToMGds  LabIOLbsmm  Bgdbmemaools @  LyyOLsmol
MBoBOHOBMYGOOL YBHMB3gYmRol 9HM-9M00 J09356M0 0NN GdsS.

Lodwgdoml doBsbos dMbadMogzo Bsd3MMbswm J3gbsmgmeo bywgmwom, 39wmemo
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Q5 dqLsds3oLO® 9dbMMYOMEGO M90dol IYID.

Bo@oM9dmo 330939000 800gdMwos  9dldgmodgb@mo dmbszgdgdo - ddMseo
6030009693900l Mrom@©IbMdOL, LogMHmm T553056Mmd0L S GH?YGH0bMdOL, FgbMmBoW MO s

B93MNWAIGHYO0 59OMdIMo J03OMMMRB0BIGd0L MoEbgzol, Logwyzmol s MmdoL Lmzmgdol
5MLgdMBOL Tgbobgd.

90090wds 9Ju39MH0TgbE s dMbs3890Ts TglodEgdgEo Aobss M193mB9bs30900L
Bo0Myse0dqds  069gdm030 bgwgmeol - slgowol  3mbiEgbGH®oMgdmEo  9duEG®ad@ob
botobbols  85B39693¢gd0l, 33900000  ©O0MGdMgdOL,  BEGHOMJLOEIBEGHMMO  5gEH03MdOL
39BOOL, 130l oMo  FoMTJoEOL  GbgMRIBHOIMNO  VOMYOIMYdOL
(3300900l dqlobgd .
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335053960

fgocwo 13603369 mgzsbglo  Jodom@o  Boghmos, ogo  LsbogmEbwmo  gho-9MHmo
SMEOWYOIE0  30MMdsS.  8936096H900LsM30L  3BMmdows fgwol 66 ™m30lgds, MMIgeos

©O90©g  9Mblbgos.  fgwols  sbmdsgrm@mo  m30U90980  gobLsBW3M396  YsTofaBY
LogmEbErol 5MLYIMBSL Aol AoBb0s (335¢gdsEO 1LOD3IZM03), FoPWO LOMBMEHIFIOMDS,

35000 Hga306HMWo  ©sF0FNMds  50bLBYds  fywol  Lbgsslbgs  LGOMIGHMEom,
Mmdgedoi begds Lombols dmeg3Wgdol MZ3000MEORB0DBYds. Fyseds s0FMM3s Ssd0sbo
LOMBOMOO MNZ0VMYAYOMGdOL Bo)39009LM Mg10d0m. BYdOLIOYMO 5030YMYDS 25(303900LSL
0319939905, igoemo 30 BoOMM3©Y0s. (3bgwo fyswo 09gobgds 303%g MAIG™  BJoGos, ob
9JOD>IMM0 603m0gMgdss MHMIgoE ©YsdofaBg Lsdozgg sxM9RdGWI dEYMISMIMIST0
33b300905. §yoel 2598605 Igbliogegds, 0bBMMTs300L goo3gdol Mbsdo. {gswwo sesdosbols
65600300  sHBMMZ3-b900L s  IgbLogMgdol  FgdoboBIol  gPHM-gMO  JoMOMSO

3M03mbgb@0s,  250080Y39dH Bl SO  396GGs-mmo  bgdzmwo  LobEGgdol
15Jd05B6MBd5F0. ) 550560 35653l Fyarol 10%-U, 0fggds M30mAMEsdzws, begrm 21% - ol

05356235  1033OowL 0f393L. WmE30lL Mbgzol LobdoGmg qgdmbgzgzs @gsdofioll Mbgzol
LbobdoMgl s 8 39MEL 8950039bL. Hgoaro Byxdoldogm MG dYMIsMgmdsdo 0dgbl

Bos@ogoll 30065305 sFoFM™Bs3  Ww™m33s Yol 99933900 Yzgws  36MMEYYdEoL
356M3Mmbomdsl 0f393L. 96 5MLYIMBL MYE0Y0s, MHMIJWOE 560 0ygbgdl Fymom MHo@wswols
999963 90L. 865350 30M39WYM-BOWO  MHYEX0Fo0LIMZ0L  TbIBOSMYdJO  0y™
00O 2obds63s.

5060950, §yeol Hmo dobo sbMmTowMo M30L90900L 200m b BMIWI© OO
3MEboo  mOY60BIoL  2obgbs-g96300056090580, 9GIMLGBY-OML  3¢0dsEHol s  sdobol
RMOI0MYd5d0, 30bIMLOL  33wg30L  bygddgdo, FgoEobsdo, gEbogMgdsls s G9dbozsdo,
bemgEols 399)Hbgmdsdo, 530560l Ym39w oM 3bM3M9dsdo.
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3. Htth://www .Knlife.ru/energetika/eshh-nemnogo-o-vode.html
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BIOOMP  2odm0Yghgds  3MIYMEE00Ls S BEMINEs300L  dgmMEIdo. 53 FgoMm©YdOL
39909gbgdolsl fyserdo 993gegm UL3gEosmo JodomMo 6503m0gMHgdgdo (3Moaw0sb®o),
Mmdwol  fyoedo  dgemgzoLol  Fo0dmoddbgds dgsmgdoo  dbbgzowo  gsb@Egmolidsyzstmo
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Wwos  dMmpotwo  Ldgdol  3M0BEo3ol  godmygbgdoom.  sbowro,  F9ImMmmoz5HYdMEo
9mfymdomdol dmyoMven 1dqdsdo BsGmIEos LyBMIo s FJsMgdOL  Qosdfm©ydo,
bom 25000 0mMb 35000 B0 330000 [obommds. gobmdzol dggao 9.0.
30929056 BHOL (56 FarmzmwosbBHol)  3mbEgbBHGeool  mby  avol  ogO¥YE
956396909 by (93096%BY), GMIgeroE megol b3 93M960MdMw0s. 53 IMFYMOdOEWMISHY
3009005 bdJoMMN39wMl 0bGHI 9GSO 1b3MYPMYdOL gOM3zbmwo 396GHMOL ghmo
35396@0  200mambgdstby, bmeom  Fgmeg  gobsgbobg  ,Lod3s3gbGHTo“  9000bsMgMdL
LogdoboMTMgds. Mbs 500boTbML, MMI ITHBIIOIEN0S JMIQI0sbEHOL 3MbEIEEMsE00l
39bLsbE3mOL  Jmfgmdomdol ™Mo  bsggwo  bodmdo,  OMIWGds3  2o0sMgL
WHBMMSGHMOONO  250Mm(3Jd0. 3900535900 IMfiymdoErmds  LsdMogdsl 0deng3s
doloegdo IaMabmdOsMHMBO” s LOBMLEHOM PobgLobLzmmm BBy fyrgddo Jodowm®o
6953963900l 3950190000 3069 MHBYdO.

WOGIOGIOS

1. Bibileishvili D., st. Makhashvili, A. Grigolishvili. (2017) Wastewater monitoring. Thbilisi,
"Technical University".

2. Bibileishvili D.V., Ormotsadze N.S., Makhashvili K.A. (2019, November 11-12).
Application of electrical conductivity of solution during coagulant treatment of
wastewater. V. International Scientific-Technical Conference "Environmental Protection
and Sustainable Development" dedicated to the 80th anniversary of Eristavi, p. 148-149.

306569 g30m0msls $9BoL g3mEmyommo dEamIsmgmdol dgxusligds

0. mBogsgs

Lags®mggaeml ¢gdbozn®mo 1boggdliodgdo 0dogolo, bagsGmggum

2014 §ol  Logdo®mmzgarm-930m353806L ImOOL  IIOMEO  SLMEoMgdoL  Tglobgd
99mobbdgds (AA) 3m0E3L MomJdol g4zgms 2oM9gdmbs300 d0dsMm¥Egdsl, 3500 JmMol
Pgaol  HgbOLgdol  0bGHYMm0MmYdMwo  FoMM30L  35eEYdMEgdgOoL gl gdsL,
ORMO035 Lo Bm FoermN30L Fmgeol IBIMY3s, BIs30OHMo fgwol ™dogd@gdol
5096Mm0MH030 s HIOOLBMOM030 FMmboEMMobaol Jugwols dgddbs s dmbo@m®mobyols
§om3mgds. HBga306Mwo fymwols MHglmmligdol ©sd0bdMEmgds 1oL Lsgmmbgl wddbols
00MmIM5350RIOM3bJIL, 930mLOLEJIIGOOL LOMERLMZD BMBEOMBoMYdILS s 55T0sboL
X 9BIOMIMBBS O 39000EPIMI. [1]

LodmM-0m3m39d0mo  FoMBmgds  Bgs3ommo  fgwgdol  ddodg  Ig@Eowgdom
©5006d99MH9d0L  gMm-gmomo 360d369em3z560 (gotms. 98 mzswlsBGOLom d. yz06H0sls
3Bob 93MmWMmPoMO0 8yMdoMgmdol dgx3sligds 3g@Eo® 5JEveIMos. 8. Y30Mosls ddody
39Bowgd0m ©5006dM9gd0L 0005356 Dgotmmb fo6m0mocg9bl J0500MH0L
1580YMYSFTPOOMYOJE0  3MBdDOBSGOL  bogddosbmds.  dE0bsol  dOBIMMGds  bgds
Lofo®mdmm  Bsdobotg fyowgdom, ®mIgeog ©oo Momgbmdom dgossgl dghimbogn
Bofoo3gdl, 9s6a9bmaol Bogmomgdls s d30Mg Mom@bmdom bbgs d030Mmgwgdgb@gdl.
Bod0bomg Fyawrgdol aom)dgbogs Bsd3900l JobgBos: Bsdobstyg fywgdols godfdgboo
B5990Md900l/©sb5YIMJOOL 56 sOlGdMdS,  IFYMOMOEID  QodMbyeo  Bowrgdo®gdo o
Q®OY00, YINFBIEME ©IORIEOO “RUORYFIWS™- fgowbsgazo, Fodgsbaolad wsrEzIwo
53MIgMH5EOL LaBsYsHM O VOO WHFHMZJINMO 35600gMgd0. [2]

900. Y430m0l 93J0d0IHO BOBIMGGOOL Jgx3eligdol JoBbom 2022 Fgarol s330LEHMU,
MgdG™dM0LS s bMIGOMHOL 1399030 Bo@ 90900 9du390E0Jd0L BIMAWGdT0 bosbsgroBm
D9gaol Lobxgdol segds dmbs dobsmol 4 FgM@owdo, GMmIol JqlsdsdolvoE IYH0bS,

6md 9. yz0M®ows 30931036905 3000MMIODdMbE-35 30306 BHo3ol figowl, fywol
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doM0MSPO 356599EBHMY00 bmMsdos, ddodg dg@Eomgdol 306(396EHME0gd0 56 5F5MB9dL DB3-
9oL, 296> Bsbgobmdol  3mbEgbE®MsEools s dgfimbowo  bsfowrszgdol  89d;339emdol
dobg3000 30939336905 o056 d0EIMEGdmel ( >100 dg/v). [4,5,6]
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1. European Union Water Framework Directive (2000/60/EC);

2. Gugushvili T. Tsiklauri N. For populations affected by manganese mining, 2016

3. Resolution No. 425 of the Government of Georgia dated December 31, 2013 "On Approval
of Technical Regulations for Protection of Surface Waters of Georgia from Pollution",
Thilisi, 2014, https.//www. matsne.gov.ge/.

4. Technical regulation of sanitary rules for water sampling. Resolution of the Government of
Georgia No. 26; January 3, 2014 Tbilisi. https.//www. matsne.gov.ge/.

5. Order of the Minister of Labor, Health and Social Protection of Georgia No. 297/N "On
Approval of Environmental Quality Standards" August 16, 2001; Consolidated version.
https.//www. matsne.gov.ge/.

358000MMol 379w EwMOL 398 039GO0l B3GBY J93M(3IXJOME0 Ys30LigMO
Bossggdols 53mBmsgore ggbsdo dglssmgzoligdgero 3mdMmago 15533900 gargdgbdgdol
Jodobdo

- 960060507, . 569405, 0. BoEs33560dz00

Lsgs@amggaml Ggdboznmo »bogg®lodg@o. JodowryMo ©s domemmyovy®o &gdbmemmyogdol
09350359963 0. 030olo, 8. 30E935L 35dBoMo Ne69.

dgbhogaroos 8dodg 99gdobozmeo  Fgagbowmdol ddmbg  yogobygmo  bosoagdols
Jo30bdo (gmemol Gsombo bmg. Lggbgmo, Lmg. s@gbol, FoMbgmo) 03 W MIseoBEO0L
GIN0GMM05DY, LG FM359g300 350MEOL 3GV H0sIFOL MB350 BsBsTo 0,2-0,4 1A
LoEMIgBY. 9BHI0EWY, OMT 50b0dbMo FH030L boowIRYdT0 sl M9god30s BgoG®owmEmOs,
bol0sMEYds 3IMLOL VIO 3OM396EGHMd0 Fsdsdol 0bgdumsb TgwsMgdom. Go3
dggbgds  39003MBsEGHMdL  3OMEg6GHMdom,  s0bodbMmo  Bossggdo  LsdMserm
BOHMB3gYMBOWO0s. M3 IM0356005, 300390 dobodwdol gargdgbdo sBm@Go 9p/100y-by
9d3069s. 51939 99330905 5036006Mm® FMIM530 BMLGBMEOOL JodsMm. o3 9gbgds 29330
390adls, 00 LYFMSEME 5GOL MHBOWD39WYMBOEO. 50b0dEMWO BH030L bosIYHYdOLIMZOL,
3590mMoL bggmeol dmygzsbs s 998amad dolo G9gdbmemmyom®mo 3OmiEglo LEMWMEosE
095M0s. 1533990  9e9d9bEgdol  Lodgomg  2sdmf3gmeros  33gbsMol  domemyomGo
399m39b0m ©5 IMmoMbM3L dobgMmowMo blbso mgdlogdols godmygbgdsls.

OGHIOSGHMOS:
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publishing house. Tbilisi 2013 pp. 31-144.
2. T. Urushadze. The main soils of Georgia, publishing house "Tbilisi", Tb., 1997.
3. G. Talakhadze, I. Anjafaridze, V. Lottery, R. Kirvalidze. Soils of Georgia, publishing house
"Education”, volume, 1983. p. 191-201.

BMy090000 gbmemmo bsgMmol gsbLsBM3Ms M30bmTo Fsmsmgxngd@dwy®o
LBoombm®o JHmAsEGHM®mox300L gsdmygbgdoo

. 3b5Eds330¢01, 5. Abbognsdg2, §. Jsolmesdgl, 8. JHsBbsdgl
- 190 -



103569 x533b0830¢0L MdOEOLOL LsbgEdfoxm MBoggMLOGIEGO, F93F935d0L 35dBoMO
#3, 0179
2 beabmBol Lsbgedfogm MboggdloBgB0, 965 3mEoE3mgaLzs0sL #61, 0186, MdOEOLO

03060  gO-9MHm0o  Y39wabg  2o0myghbgdso  3MMmENI@os dbmawomdo, MHMIgLos
3903538 900530560l K9b6IMMYMdOLsm3z0ol 360369 M3z56  doMmMYomEs© 9GO,
3b6G0mduosbGHMMmo ™30L900L IJmbg BIBMEIME  BogMHMYOL, o3 Ao6S30MMBdYIL 3060l
159399MbsEOM VOMYOMEGOL. MOdOEPOLOL Lobgedfoxzm MbogaMLoEgEHOL Tslosms 33¢930L
0bLE0GHME0, 3939 BoHB0ZNMHO S 650D MMO JoTool 0Nl WHOMOSEHMM0YdTO
Bodomgdme odbs foomgr 306mgddo bmaoghmo ggbmem@mo bsg@omol m30LbmdMo30,
50Mq96MmdMH030 goblsHzMs JOHMAsEMYMIBOMWO IGNMOO.

B39bo 33eg30L  B0Bsbo ogm  JsbmEo  BHgdbmemaoom  BmIbsgdo 03060l
3902960mdol dglfogams. 9Ju3gm0dgbGo  Bodo®mgdmwr 0dbs Fowowgxzgddeo Lombmemo
JOMISGMYM5x00L  459mggbgdom. JOHMISGHMAMIBOME IYmGBIL 3sbgbom Agilent 1200
Technologies JOMAo@myMox®g CI8 HPLC 5 330 JOmIs@ma®dogone bggdh®g, 9ewngbdoe©
3990y9gbgdmmo ogm  s39GH™bo@®mowo-HPLC (Sigma-Aldrich), 385605535, 300LE0WsE0.
99bG®53d300bm30L 304gbgdm  60%—056 gbMEL. 33093900BsMZ0L A5dM30Ygbgm 3060l
30om3mgdgro 3335605 "9903069mds boMgds"-li dogH 3sbgomol Mgaombols 3937 Bsbols o
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Formation of laser beam strengthened surface layers

N. Kenchiashvili, T. Loladze, Z. Sabashvili, G. Gordeziani, N. Kanteladze

Georgian Technical University, Tbilisi, Georgia,

The formation of a strengthened layer is an important factor during the thermal treatment of
metals and their alloys with a laser beam. The size of the thermally treated zone, the nature of its
microstructure and structural changes mainly depend on the laser radiation power, processing
speed, radiation focusing conditions and other factors [2, 3].

The main goal of the work was to implement surface strengthening with a laser beam by
selecting special modes and not to melt the surfaces of the products, but to obtain the desired
parameters for the strengthened surfaces. Studies were conducted to select the optimal modes of
laser strengthening, and the dependence of the thermal effect on the power density of the laser
beam, the processing speed of the test samples, and the structure and properties of the material to
be processed was determined.

To determine the modes of surface strengthening, samples from the materials under study
were strengthened with different parameters of the focused laser beam power and treatment
speed, i.e. the delay time under the action of radiation. When these parameters were changed,
both the state of specimen surfaces, the depth of the strengthened layer and the width of the
irradiated band, and the distribution of microfibers from the surface to the depth of thermal
influence changed.

Research has established that the optimal modes of surface strengthening with a laser beam,
which provide maximum smoothness and thermal influence area without melting the surface, are
as follows: power density - 2x104 W/cm2; defocusing degree - Af=17mm; working beam diameter
(spot) 1.8 mm; treatment speed for 20 X steel - 200 mm/min, for 45 and 40X steels - 255 mm/min,
for Y10 da IIIX15 steels - 320 mm/min, for C420 cast iron - 395 mm/min, and when strengthening
with the selected modes, the maximum microhardness is - 630-650 Hu for 20X steel, 850-900 Hu
for 45 and 40X steels, 950-1030 Hu for Y10 and IIIX15 steels, and 830-870 Hu for C420 gray cast
iron.

Key words: radiation power, laser beam, microstructure, layer depth.
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