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boFogmd@ogo 0bsBogscos 0gogg @opolos, Go3 @omgomy@o dOmdols
oAb, 09  aogomgomolfobgdm  goxddggzom  dOmdol  Lods®Eoggl,
booogggl, Lobdodgbs o 3@mEgbol  9Fyg9® o69bgdol, o3 3@mEgLolb
93005 glemds E0MRPOE Y ‘dOMdsLmsb dgo®gdom NEENORNY
oy 9b0gnos, M3 Jgo@gdom dy@dbmdos®y GMASE0YEo SEM3>0bgHom
258039300 O™l 3Gm3gLol dodomon s@ol Staph. gsyo, bogem gaG®
aoddgmg - E.coli  gogo.  s53sLosb,  Staph. gogol  Bod@ol  go®obs
m3@odogny@o  dgdoglgdgamols s 3mb3gbd®sEool 3ommdgddo (MgCOs,
8%) dgoagbl ~2  @opal  (bodydo NT7), @53 sbogrmgoyg@os  S®Y
3glszoyg®o  (gol  393@Jg93560L  godmygbgdomn  Bowgdygemo  Igogaols,
bogoem  E.coli gop0l Hod®ol  godebs 0p03g9 300md98do  Loghome @
d90603b690m@s  (b0dydo  Ne8).  Jowgdymo godd@sao  Staph.gsgols  ©o
S0MEJAOS00M JoS©0 3ooglBg®sdools Lo ydggen by sdbos
3093505  “Bogmbdomeg@dol”  dmbmgsposbo  sbognmyo,  G®MIgands
2odMoge0bs do@ogo doJBgMocoygmo osjBogmds (+3).

2. 35JBgHomasagdol gox®Jzggom FMmdol 3GmgLol
M330d0bs300

‘dOmdol m3F0dogy@o 35@M53gB®gbol oy gbolmgols dgdoglgdansw
a5dmgoggbgm  Ci1oH2Ca014/MgCO; (50:50  (mbom) bokggo s E.coli
d5dBg@omaiogoll  blboGo  Fod@om  1x103  gopo/dan.  Dgdoglgdgels
20339900 MomEgbmdom  godo@goom  doJBgdomgsgol  blbs®do @
35begbeom boMggzol dmdmagboboiosl.

go(o®dmgdomn dgdwgao 350539 Mgools go®o®gdsl:

- Jdgdogligdamols 3mbgb@®sios blbos@do: 6 ©s 10 %;

- 399390539 LoTBMdo s3s@odol gloligaganby: 75 ©o 95°C;
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- 93399530 bsgowols Lobds®g: 0,6 s 10 eo/lm-Jo.

dowgdaan dd@ogo 3my]ddo d5JBgmomgsyols AoB®OL
g3bobg@Asgom aMo30L LEIbEsOE Yo Mm@ IMosbo spomol dgmmom.

3580 J3930m  JOMdol  m3Godogoy@o  3oMadgBBgool oy gbols
dobboo godmgoygbgm gJb3g@0dgbBol woygadgol domgdsBogydo dgmmeo.
Lom3B0doboiom 3o@sdgBse dggombogm E-coli dsJ@gdomegsgols Go@do,
bome  30m3gbdy dmddge  Rodm@gdem  Hgd3g@s@ds  (X1), bogowols
LohJomyg (X2) wo blbs@ol 3mb3gbd®sios (Xa).

2 @osol domgdo@ogg@o dowgmol glsgHodgbdamo  waygadgol
300md950,  ©oggadzol  Fo@MoEs  JMEodgdygm  3geregddo  Fo@dme-
2960@o0s bMogmgddo N2 o Ne3:

gb®ogo 2. 5Jb39M0dgbBol woygadgol 30MMbgdo

35000 gd0ls
o JBmagdo - 0 +
06@gMgoe0
®993gG53 s (T) °C 75,0 85,0 95,0 10
bogowols LobJs®yg (V) , eol/lom 0,6 0,8 1,0 0,2
306396 GsG0s (C), % 6,0 8,0 10,0 2
3bOoao 3. ©sp9pdg0L FoGH®0ES gMEoMgdygm (3geoEgddo
#1317 ke | X | XaXe | XXoXa | Y2 | Ya | Y s?
(M| V)| (©)
1]+1| - | - | -] + + + - 1x10° | 6x10" | 8x10” | 8x10™
2|+1| + | - | - - - + + 1x10° | 5x10" | 7.5x10" | 1.25x10™
3[+1] - | + | - - + - + 1x10° | 5x10" | 7.5x10" | 1.25x10™
al+1| + |+ | - | + - - - 1x10° | 6x10" | 8x10” | 8x10™
51+1] - | - | + | + - - + 5x10° | 1x10° | 3x10° | 8x10%
6|+l + | - | + | - + - - 4x10° | 2x10° | 3x10° | 2x10%™
70+ - [+ |+ ] - - + - 5x10° | 3x10° | 4x10° | 2x10"™
gl+1| + | + | + | + + + + 7x10° | 3x10° | 5x10° | 8x10%™
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N3 3b@ogndo, s3dgmgg, dmEgdgeos 3s@omgeny®d (309090 E-coli
5B gMomgeyols assmhgbogo Gomegbmdbol Y1 s Y2 360dgbgermdgdo ©o
AosMhgboeno MomEgbmdol Lsdysenm 3b0dgbgamds Y.

23 Bodol  LEgmo  goddmdagmo  gdl3g@modghBol  Logmdggem by
2oblobegdygamos [ORogo @ga@gboygano aobBmagdgdol 3mgxn03096¢ 900
> dowgdymos dgdgao aobGmengds:

Y =40,6x10° + 1,25x10°X; + 3,75x10°X; - 36,87x10%X3 + 13,75x10°X, X, +
+1,25x10°X; X3 + +37,75x10°X,X3 - 11,25%10°X; X, X3

Jomgdymo  aobBmegds  o©gd3o@®mdoby  dgdm§ips godg@ol F
3090 gdom, boaoem (30g5do olidg@logermdols Fggxolgos
aobbmdgogemes G 3HoGgdogdom,  Gmdgmmes  pedmmgaogro
db0dgbgemdgdo  bogmgdo s@dmhbws 95%-0s5bo  @(dybgdols sewdbommdols
gbOoay®  360dgbgamdaby,  @s3  dogmomgdl, A3  dowgdyeo
2ob@magds sy dged o  o@fgdl  3Mmigbl,  boam  woldg@los
©olodg9d begMgddos.

M9309bool  gob@mengdols  LEoygbool  3Go@g@oydom  dggeoligdsd
330hggbs, @md dbmeme Xz-oll 3mgxo3ogb@os dbodgbgemgsbo s dobo
POYMIBOMO bodobo  gobs3odmmdgdls 0dsl, ©Gmd o3 BoJBmA0l
(d5BgMomagogol s dgdsglgdeol bLbs®ol 3mbigb@®Msiool) dgdEomgds
3obAwol gos®dhgboamo bsd@gMomespgdol Gomwgbmdsls.

3. E.coli o Staphylococcus aureus dsj@g@omgsggdols

3350 93> ©0bsdogyn®o F9Jysdbggol Igmmeols
25dmy4gbgdom

Lbbgowolbgs  gobogy®-Jodoyg®o  dgmmpgdom  oswygbognos, ™3
5B gMomgzeygdo  Fo®dmoagbl  godymxzomsw  sdygbHyee, 25-200 69
bmdol  bofoemsigdl, o6y bobmbsfomsygdl. 53 Jobbgoolomgol swey
3°3099bgdgo  jgerggol  JgomeEgdol  ¥dgHabemds  Logdome  gbgdo  ws
YOG ggoeos. o0 goomn 39039 ogemos  mobsdgodmgg  dgmmwgdo,
Omdegooi 9gdgemgds @obg@mols Lbogol ©obsdogyn® dydysdbggsls (Dynamic
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light-scattering). o3 3@0biodom  dmJdgoo  msbsdgodmmgg  bgebsfymgdo
(bgBo-Loobgdgdo - zetasizer) Lodgogngdol  odenggs  LY@ogom o
999J0 9050  2obglobmgdmen  ghmwOmgms  mOogg  3sMsdgBdo  —

bobmbofogmszol bmdgdo s bgesdodyao IgbGo  (dgBe-3m@Fgbiosero),
d930o85Lmo  3m@oeolidg@loyemmmds, 5dsbmsb dggolfogemm s@bodbyano

35M5393Mgd0l  Lbgoslbgs @oddmmgdby (3mbigbd®sios, PH, ombydo
dogns o Ubg) @odmgogdygamgds,  @oi3  Ladygoggdsl  dmyg3gdL
Jobobpobobyms® gdo@mmm goygdo bgdmm bsblighgd 3MmmE9Lgddo.

0@ gas@Y@sdo dJmodmggds dognbg 3fodo dmbsigdgdo  dsd@g@om-
352900L  bmdolbs s dgBe-3m@Bgbiosgols dgbobgd, bmerm ho@omgdyano
332093900 dobbo obobosgos Bgdbmemaon®o sdmEsbgdols yomsTyggdsb,
396dme Jobgdogy®o by gymol aodo®gdsl.  [obsdwgdsdyg ggergge

Foddmowa 9bls bod 3@ bogoem d5]Bgmomagsygdols 3380930l 30039
JaEgemdsl sbgdyeo bgdo-boobgdols asdmygbgdom.

330 g30bomgols dggo®hogom m@o Jmbmasao — E.coli ws Staphylococcus
aureus — Ll “300J08g5630l” LgGonmo 369356056930, dodBgGomassgdols
bmdgol, bmdgdol gobofomgdols ©s dgHo-3m@gbiosml gbsbmgdagwom
Zetasizer Nano (Malvern Instruments, Malvern, UK) osbosgrobs@mmby,
Lobosmaols {yodm — Fomgano gosbg@mo (633 63); goygbgdbwom gHnyxgdow
30@035Mdmbod e 30yg9@ 9ol DTS1060 (Malvern Instruments). Lofyol
6039dgdl gobboggdwom, @olbmgolsi dom 1 dmEgemdsl gods@gdwom 1,
2,5 s 10 doEnmmds 3odmnbpog Tyomls Fgdmamdo as6boggdolsls (1:20)
boFogsggools  3mb3gbd@s@os  dgodgds 0dpgboe,  @md  Lpgods
bgeobofgmlb  da@dbmdgamdbols bwgo@l.  gbmdsgwom  Lofgolbo  ©o
3obboggdgmo  bodydgdol pH-U, Gobmgobsis  goggbgdrom  gagddH@mbya
pH 9@l “Cheker pH Tester” (Hanna Instruments, USA). o960l
30@000l3gAbongmmdsl goggoligdon  Lowoon %3meEowolizg®lommmds
(%Polydispersity, %PD), @mdgmoi 056as@G0dgds Bm@Inmon  (PDI)>100,
oo PDIE s@ol 3mgnoolidg@loygamdols obwgdlo (Polydispersity Index),
Godgalbsg  s§eMIoGYeer  0daggs  bymbofym.  dopgdygmos, G 0y
%PD<20%, b60dy9do dmbmwoldg®lbyeos, boam oy  %PD>40-50%,
aobofoamgds godmme.
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dsJBgBomgaygdols E.coli s Staphylococcus bmdgools @odg@o gJldg@o-
396G o dOYegdo, Lod 3mbi3gbG®oEosby, dJmygzsbognos bob-bg 1 ©s 2,
boam bg@o-3m@Ggbigosmol dGOygwgdo slggg Lod 3mbigbd®siosby - bob-
by 3 o 4.

Size Distribution by Intensity

2195 nn

Intensity (%)

01 1 10 100 1000
Size (d.nm)

bobsbo. 1. E.coligogol bmds, 63: (a) Lofyol blbs@do — 300,0; (b) 15 Fyemom
3obboggoolsls - 219,5; () 1:10 (yamom aobboggdolsl - 196,5. Lo{yolo
blbsGol Gog@o 10° PFU.

Size Distribution by Intensity

Intensity (%)

01 1 10 100 1000
Size (d.nm)

bobsbo. 2. Staphylococcus gogol bmds, 63: (a) Lofyol blbo@do- 180,9; (b)5x
Vgeom  a5b6boggdolol - 150,0; (€)10X (ygeom aob6bsggdolisl —
139,8. Lofgobo blbs@ol Bodmo 10° PFU.

9JL39%0396@ 980l dggago0, Jowgdamo goggdols blbs@mgdol bymo
306396B®si300bomgols - doJBgomasagdols  bmdgdo, dg@o-3m@gbiosgo
©s %PD, dgxsdgdygmos 3bMogn 1-do. o5zgs dmygsbogno bodydgdols pH,
OmIgenoi 3obboggdbolisl 3MsJBoggmow 5@ 0(3gegdms.
3575900 R58960L  bmdgdo. E.coli gopgdoli Ladgognm bmds Lofyol
Lg@oger  3@g93o@o@do 300  63-0l  Geaos, o3  Logdome  Js@ognos
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Boyg00bomgol.  Fymomn  aobbsoggdolsl gl bmdgdo  JmbmEmby®ow
d306gds o 110 a5bbBoggdoby dgomagbl, 196 63-U, o6y dgdodos 1,53-
Xg0. dgocgbom bogmgdsw dy@dbmdos®yg obboggdol dods®m s@dmhbos
Staphylococcus gog960 — om0 bmdgdo 1:10 gs5b6boggodsby dgdizomes 180 63-
©ob 140 63-dg (1,29-x9®). mco0gg dgdmbgggsdo aobboggoyga blbomgddo
3o2900L bmdgdo Jgglodsdgds @o@g@s@y®sdo s@fgdoa .

Zeta Potential Distribution

1000000 T+ -« - v rrrrrrrr e a2U, P cimaeitiaiieanennes
B00000 - ...................... ..................

BO0000F: - - rrrrrrmrraeeens .............

Total Counts

400000+ - ..............

200000 F: - e , ............

0 ¥ :
-200 -100

Zeta Potential (mV)

bobsbo. 3. E.coli goq0l bgds 3m@gbioseo, Jogmogmen@gddo: (@) Lofyol
blbs®do -10,9; (b) 1.5 Fymom gobboggoolsls -19,5; (c) 1:10 Fyemom
256%59980LL - 30,7. Lofgobo blbs@ols Go@do 10° PFU.

Zeta Potential Distribution

- %
_3 l - - nv
SO0000 T - - v semseacanees SRS 1

400000 E R R ............

300000 F: - e ............... .

Total Counts

DO0000 F- - -+ v v v v s

100000 F: -« vrrrrrernnnnnnns ........... ‘

0 ! '
-200 -100 0

Zeta Potential (mV)

bobabo. 4. Staphylococcus ¢3opols bgdo  3m@gbizoseo, dogogmen@gddo:  (a)
Lo(gol blbomPo — (-16,7); (b) 1:5 Fymomn gobboggdolsl -19,5; (c) 1:10
Fymom gobboggdolols - -31,2. Lafgolo blbs@ols Go@@o 10°PFU.

Qog00L  bmdgdol  Jgdizodgds  aobboggdolols  dgodangds  ogblibom o6
sbmEo®gdageo go@lgdol 3ansbBgmgdol olmEosEoom ob/ws gopygdols,
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U533900 M0l s d5]BgMogdol @obobol 3md3mbgbGgdol (3g3@owgdols,

3o gool, g gdBOmeo@gool) 3md3ggdlgdol obmEosEoom. gobsowasb

2obboggds  3ModBoggmo  o®  sbegbl  aogagbsl  doJBgMomasygdols
3@ool3dg@lbogmmdoby (ob. gbMogro Ned). Logo®ogoms, Gmd bmdgdols

993300905 2odmFggyaos  3md3angJlgdbol  obmzosiEoom,  gobsowsb
dobogrmebgeo oym, @mI geosliGgmgool olbmEosEosl 9bos gdmJdgos
3m@ooldg@logmmdols ba®olbby.

3bMogno 4. Staphylococcus o E.coli doJ@gtomgeggdols bmds, %PD ©s dg@e-

303 gboog0.
©oliHhogo®gogero
bmdo,

d5JBHgHomezsyo pH Fyemom gobboggds - %Pd | bg@Bo-3m@gb-
(viv) 30og0, MV

Lofgobo blbs®o 300,7 65 -10,9

1:1 260,7 67 -15,2

E.coli 7,7 1:2 232,6 64 -18,9

1:5 219,5 63 -19,5

1:10 196,5 63 -30,7

Lofgolo blbodo 180,9 65 -16,7

1:1 150,0 69 -19,5

Staphylococcus 75 1:2 146,3 59 -23,5

1:5 142,0 70 -28,9

1:10 139,8 65 -31,2
B3 JB9P0mR8 50 95 S-39(59b305a70. dgBo-3m@ gbiooeo,

JoM0mooE,  bobmbsfomsgoll  bgosdo@ol  dgb@ol  wobslbosmgdasw
20dm04gbgds.  dg@o-3m@gbzosmo  bofogszols  gangdB@ e  3m@EgbiGosgls
sbobogl, sdmzogdyamos bofogszol dgdowagbenmdsls s ©olidg@liygen
o009y gJb3gMm0dgbRmee  wowygboos,  O®I  Bobmbofomsjgdols
bygl3gbbos  L@odogny@os, myggo  dgds  3m@gbzosaol  360dgbgenmds
50gdoBgods (+/-) 30 dognogme @l (MV); o3 dgdmbgggsdo bgwsso®ol dygbdo
bgeols 9denols bofoasi9d0l sg@gasiGosb.
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sbggbs

1. 9JL39®03dgbE Yo dmbo393gd0L Sbogrobols ‘dggao© dobps
b5JBgMomgegols  dOmdol  m3Godsgry@o  3oMmsdgpMgdols  dgm@bhgge.
oEA0bes M3G0dsmy@o Lodydom 3o@sdg@dgodos:

- pH (7.1-7.2), 3933900096 (75-95°C);
- bogowols Lobgsdg (0.6-1.0¢0/Lm);
- 3mb3gb@d®sz0s (6-10%).

2. godmggmgge  odbs  @odmegbodg  Bodol  dgdogligdgero  (bs@@oydols
3035M5mboBo, dogboydol  3o@dmbos@o, gogizoygdol  geryzmbs@o s
domo  boMgg0), Losowobsi dgo@bs ol m3@odsgoydo  dgdogligdgero
(MgCO3 +  CppH2Ca014-H O (50/50  wiw),  @mdgendoi  bogds
5B g®omgsgols dsJlodsy@e aos@mbhgbo.

3. opygbogros, @M yggamsbg  dgy@dbmdos®g  d@mdols  3@mEgLol
Jods®m s®ol Staph.ggopo, bogem gggemobyg asddeng - E.coli gopo.

4. 255039300 dOMd0l 3Gm3gLbdo goggdols bofoenmd@ogo obs@ogsios
obgmogg  Gogoboss,  Gmam@og  @omgoamyg®o  dOmbol  @AML.
2580 J39300m dOMd0L Lodo@Bogol, Loosgol, Lobhds®ol s 3@mEgLob
V493900 d9bgdol gomgogolifobgbomn Gbowos o3 3GmE Lol dgo6s
930057 9bmds  @omPoy@ IOMdsbmsb dgos@gdom.

5. dowgdymo 203 d@ o0 Staph.g3sg0l, e.coligogols ©>
0mEgaOs0Mgdoeo  3mmogl@g®sdoogools  boggydgganbg  ©sdbows
30935050  “Qopamdomeg®dol”  dmbmggsqosbo  sbogpmpo, 3@ gmgy
Vg00@meolidgdlbygamo  gbgbogo, @mImgddsi godmogmobgl  bsjgdomo
do@ogro dodBHadozoRgmo 5JGogmds (2 @o +3).

6. @obg@ol Lbogol ©obsdogyd  dydyodbggols (Dynamic light-scattering).

dgmmeom  sEaobes  LoJodmggmmdo  FodImgdgmo  Lg@ogao
dmbmgopgdols  Staphylococcus s  E.coli-ol  bmds, %PD  ©s  dg@e-

30 gbosgo.
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LoolgMGozom 659MmmAol doMomswo ggagdo 53, Jg9969d 900
999y dH™Ig0To:

L. @ododg 3. gmyodgdodg o, @oO@oxsdgomo o, ggobsgos @,
Jootogs @, d5]Bgmomaeygdol aox@ 39300 dOMdOL  3GOM3 Lok
33 0dobsz0 do0gdo@o39®o doegeodgdols aodmygbgdom,
Lodo@mnggenml Jodoygdo gy@boaro, 2011, 11(2), 230-232.

2. Bob0dg 3. @o¥Mobpsdgomo @., @m@oxsdgomo o, Joodsgs @,
5B gM0mgBoygdol 408039300 FOMIS AMESE0YE0 5GMIS0bgBom
od@gomo  535MmsGols  asdmygbgdom, Georgian Engineering News,
2011, 60(4), 98-101.

3. ®od0dg g, omodg 3., Jogedsgs ., E.coli wo Staphylococcus aureus

5B gMomgeygdols  3gmggs  ©obsdogyg®o  dydaedbgzol  dgmmwols
aodmygbgdom, 39@sdogs, 2012, 1(27), 51-55.
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Abstract

The present study is dedicated to spray drying of bacteriophages with various
fillers, parameters and bacteriophages. The survey is compared with already
implemented freeze drying and pulse combustion drying. For the first time it is
investigated nanoparticles and Zeta-potentials of bacteriophage preparations.

Drying process was studied on GEO NIRO MOBILE MINOR™ (Denmark)
spray drying apparatus. Since the bacteriophages (as virus) weight is insignificant, it is
virtually impossible to obtain pure dry bacteriophages. We used various fillers:
Calcium Gluconate (C;2H2,CaO;14) and Magnesium Carbonate (MgCQOs). Their
selection has been pointed out because they are well-known bacteriophage stabilizing
substances. In addition, these substances may play a buffer role if necessary. Guided,
as well, as we use dry phages in wound healing therapy, such as artificial skin
Phagobioderm®, calcium and magnesium ions can play a positive role in tissue
healing process.

For obtaining optimal parameters for drying, as filler was used
C1,H2,Ca014/MgCO;3 (50:50 weight) mixture and E.coli solution with titer 1x10°
phage/ml. A certain amount of filler was added in E.coli bacteriophage mixture and
solution was homogenized. We varied the following parameters:

- Filler concentration in solution, 6 and 10%;

- Temperature at the entrance to the drying chamber 75 and 95°C;

- Feeding flow rate: 0.6 and 1.0 L/h.

To determine the optimal drying parameters of spray drying was used
mathematical method of experiment planning. As optimizing parameter was selected
titer of E-coli bacteriophage, and as factors influencing on process were selected:
temperature, flow rate and solution concentration.

On the basis of a complete factor experiment type 2 linear regression equation
coefficients are determined and obtained the following equation:

Y =40,6x10° + 1,25x10°X; + 3,75x10°X; - 36,87x10%X; + 13,75x10°X X, +
+1,25x10°X; X3 + 37,75x10°X,X5 - 11,25x10°X; XX

The adequacy of the equation was checked for Fisher's F criteria and with G
criteria experiments disspersial assessment were carried out, which calculated values
are less than 95% then table values, which indicates that the equation adequately
describes the process and the dispersion is in allowable extents.

Regression equation for Stuend assessment showed that only X; coeficient is
important and its negative value shows that reducing that factor (concentration of
bacteriophage and filler solution) is increasing the number of surviving
bacteriophages.

Research results revealed that the survival of bacteriophage numerical value is
very high, which indicates that we have selected the optimal settings. In general, the
increasing of temperature (within reasonable limits) and flow velocity, and reducing
the concentration of the solution always increases the number of surviving
bacteriophages.

Were studied the impact of changing concentrations on titer of bacteriophage
solutions and the data shows that with increase of concentration decreases the number
of bacteriophage survival. Which enable us to conclude that the decrease of drying
solution concentration increases the chances of survival of bacteriophages.

20



The experiments confirmed that during spray drying of sodium and
bacteriophage solution number of survived bacteriophages is significantly reduced.
With our opinion the main cause of this was sodium solutions high pH. The results
showed that there is no significant changes in the sodium solution pH in spite of the
different drying parameters and addition of HCL is not lowering pH. Therefore, the
use of sodium solution with bacteriophages less desirable, but with the drying method
used by us we were able to obtain dry sodium and bacteriophages with high activity.

In the manufacturing process of drying solution, in purpose of sterilization, it is
added a certain number of chloroform. After adding chloroform was studied phage
titer fall. Studies have shown that under the influence of chloroform (1 ml phage + 9
ml broth + 1 ml chloroform) phage initial titer - 4x10° part/ml after 168 hours dropped
to only 3 units (1x10° part/ml), which showed that chloroform has no significant effect
on the fall of phage titer, but the minimal level drop of titer is still linked to it.

We impregnated dry bacteriophages in biodegradable polyesteramide films. For
this purpose the necessary ingredients for a composite were mechanicaly mixed. Were
added a number of enzymes (a-Chymotrypsin, Trypsin, Lipase), which is necessary
for biocomposite design, as well added surface-active substances needed (Tweens and
Sodium dodecilsulphate) for producing high dispersity porous systems. Composites
containing dry bacteriophages prepared at room temperature.

We mix solution with mechanical mixing (2000 min™). Was selected
Staphylococcus phage, which showed resistance to mechanical impact.

Different physical-chemical methods revealed that bacteriophages is negatively
charged, particles size with 25-200 nm or nanoparticles. Most of the methods
previously used for the purposes of this research is quite rough and time-consuming.
More perspective are modern methods, which are based on dynamic laser beam
scattering. The operating principle of this modern tools (zetasizer) allows us to
quickly and effectively determine both parameters - size and surface charge (zeta -
potential) of nanoparticles.

Research aimed solution of wide range of technological problems, as well our
study was the first attempt of study the therapeutic bacteriophages using laser zeta -
sizer.

The average size of the initial E.coli preparation is 300 nm, which is quite high
for phages. After diluting with water 1:10 size of particles decreased till 196 nm, ie,
decreased for 1,53 times. Less sensitive was dilution of Staphylococcus phages - their
sizes are reduced to 180-140 nm after 1:10 dilution (1.29 times). In both cases the
sizes of bacteriophages in diluted solutions are as described in literature.

Reduce of sizes of bacteriophages may be explained by associated virus cluster
dissociation and / or with bacterias lysis components (peptides, proteins, electrolytes)
complexes disotiation. Dilution practicaly has no influence on polidispersity of
bacteriophages. Likely the decrease in size is due to complex dissociation, because it
was expected that the dissociation of clusters had to act on polydispersity.

Zeta-potential usualy used for characterisation of surface charge of
nanoparticles. Zeta-potential reflects the electric potential of these particles and
depends on particle composition and dispersial area. Experimentally established that
suspension of nanoparticles are stable if zeta-potential value is more than (+ /-) 30
milivolts (mV), in this case, the surface charge prevents aggregation of particles.

Zeta-potential of studied bacteriophages in initial solutions are negative. After
disolution negative charge of viruses, ie, negative zeta-potential increases and after
diluting 1:10 times reaches stabile nanoparticles at -30.7 and -31.2 mV, E.coli and
Staphylococcus, respectively. Increasing of negative zeta-potential after diluting in
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phages, presumably, can be explained with disotiation of complexes mentioned
above. In addition, as well as in case of sizes, these changes are more severe for
E.coli, from which we can conclude that they are more inclined towards forming
complexes. We can assume that bacteriophage sizes free from food and components
of lysis, polydispersity, and zeta-potential are less dependent on the concentration of
them in the solution. Our research objective is further study of highpurity
bacteriophages.

Thus, we determined the optimal working parameters for drying bacteriophages:
pH (7.1-7.2), Temperature (75-95°C), flow rate (0.6-1.0 I/h), concentration (6-10%).
Examined several types of filler (sodium bicarbonate, magnesium carbonate, calcium
gluconate and their mixture), from which was selected as optimum filler (MgCO3; +
C12H2,Ca014-H,0 (50/50 wiw)), in which survival of bacteriophage are maximal. It is
established that the most sensitive in drying process is Staph. phage, and the most
durable - E.coli phage. In spray drying process the partial inactivation of phages are
same as in freeze drying. Because of Spray Drying simplicity, cheap, speed, and
continuous nature of this process it has an obvious advantage against Freeze drying.
On the basis of obtaind dry Staph. phage and biodegradable polyesteramide is made
preparation "Phagobioderm™ monophage analogue, which showed high bactericidal
activity (+3).
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