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samedicino inJineriaSi aparaturuli mowyobilobebis  

usafrTxoebis donis maCveneblis amaRlebis klasifikacia 

lili petriaSvili, naTia gogiliZe  

saqarTvelos teqnikuri universiteti 

reziume 

samedicino mowyobilobebi asrulebs mniSvnelovan rols pacientisaTvis maRali 

donis samedicino samsaxuris miwodebaSi. Tumca bolo drois teqnologiurma progresma 

mogvca bevrad ufro sando da usafrTxo samedicino mowyobilobebi, sadac ar SeiZleba 

ugulebelyofili iqnas potenciuri gaumarTaobis riski da masTan dakavSirebuli gverdiTi 

movlenebis SesaZlebloba. samedicino mowyobilobebis programuli analizi xels uwyobs 

mowyobilobebis usafrTxo funqcionirebas, raTa Tavidan iqnas acilebuli incidentebi, 

romelTac SeiZleba mohyves adamianis sxeulis dazianeba an gardacvaleba. 

sakvanZo sityvebi: samedicino mowyobiloba. gverdiTi movlena. programuli 

disfunqcia.   FDA Medical Devices. Adverse events. Software  failures. 

1. Sesavali 

bolo ormocdaaTi wlis ganmavlobaSi, biosamedicino teqnologiam mniSvnelovani 

wvlili Seitana Tanamedrove jandacvis progresSi. samedicino mowyobilobebi asruleben 

mniSvnelovan rols jandacvis efeqtur uzrunvelyofaSi. inovaciuri samedicino 

teqnologiebi, romlebic gvawvdis axal prevenciul, diagnostikur da samkurnalo 

modalobas, uwyvetad Semodis bazarze. Tumca bolo drois teqnologiurma winsvlam 

uzrunvelyo ufro metad saimedo da usafrTxo samedicino mowyobilobebi, amasTan ar 

SeiZleba ugulvebelyofili iqnas mowyobilobebis gaumarTavi muSaobis da masTan 

dakavSirebuli gverdiTi movlenebis potenciuri saSiSroebebi. dResdReobiT samedicino 

mowyobilobebis ricxvi swrafad izrdeba,  rac am droisTvis  asiaTasobiT gansxvavebuli 

saxiT aris msoflio bazarze warmodgenili. informatikis gavlena jandacvis seqtorze 

aseve giganturi masStabebiT gaizarda bolo oci wlis ganmavlobaSi. kompiuteruli 

teqnologiebis evolucia programuli uzrunvelyofis winsvlasTan erToblivad 

uzrunvelyofs am sferoSi progresis maRal maCveneblebs. dResdReobiT, programuli 

uzrunvelyofa integrirebulia an mravalferovan samedicino mowyobilobebSi, romelTac 

damxmare funqcia aqvT, an damoukidebel samedicino mowyobilobaSi. imisaTvis, rom 

uzrunvelyofili iqnas maTi usafrTxo da saimedo muSaoba da maTi gamoyenebisas 

pacientebze maqsimaluri efeqtebis misaRwevad SesaZlebeli gaxdes minimalur riskTan 

erTad, aucilebelia saTanado yuradReba daeTmos programuli uzrunvelyofis 

produqtebis xarisxiani proeqtirebis saqmes. 

programuli uzrunvelyofa mniSvnelovnad gansxvavdeba aparatuli uzrunvelyo-

fisagan sxvadasxva parametrebiT. Zalian iolia programis modificireba da ganaxleba 

Zireuli kontrolis gareSe, da aseve aslebis warmoeba SeiZleba ganxorcieldes 

zedamxedvelobis gareSe. amis Sedegad Zneldeba kontrolze Tvalis midevneba. amas garda, 
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misi sakmao sirTulis gamo, zogadad TiTqmis SeuZlebelia programuli uzrunvelyofis 

sruli Semowmeba da kontroli xarisxze da usafrTxoebaze [1]. bolo ori aTwleulis 

ganmavlobaSi naCvenebia programuli uzrunvelyofiT gamowveuli samedicino 

mowyobilobebis gaumarTavi muSaobis tendencia, rac miuTiTebs am mowyobilobebSi 

programuli uzrunvelyofis mzard mniSvnelobaze. momxdaria fataluri SemTxvevebi, 

romlebic gamowveulia programuli uzrunvelyofis SecdomebiT, ramac gamoiwvia 

pacientis sisxlis jgufis araswori identifikacia, an araswori eleqtronuli recepti 

da a.S. [2]. 

 mocemuli naSromis mizania warmoadginos uaxlesi informacia avtomatizebulad 

marTvadi samedicino mowyobilobebis Sesaxeb, romelTa gaumarTaoba gamowveulia 

programuli uzrunvelyofis xarvezebiT. kerZod, dasaxuli miznebia:  

- mopovebuli monacemebis safuZvelze gamovlenil iqnas programuli xarveziT 

miRebuli arazusti Sedegebi;  

- moxdes monacemTa analizi sxvadasxva meTodis da klasifikaciis sqemebis gamoyenebiT; 

- Sedegebi warmodgenili iqnas amomwuravad da efeqturad; 

- gakeTdes saTanado daskvnebi da identificirebuli iqnas momavlis tendenciebi. 

2. ZiriTadi nawili 

Tanamedrove samedicino mowyobilobebis umetesi nawili aRWurvilia programuli 

uzrunvelyofiT, rac aqtiurad gamoiyeneba diagnostikisa da prevenciis sferoSi. dRiTi - 

dRe izrdeba moTxovna samedicino  aparaturuli mowyobilobis programulad  

funqcionirebaze, rac samwuxarod zrdis usafrTxoebis riskis faqtorebs. SeiZleba iTqvas 

yoveli aTi samedicino mowyobilobidan, romelsac axlavs programuli uzrunvelyofa, 

oTxi arasworad funqcionirebs programuli uzrunvelyofis problemebis gamo. xSir 

SemTxvevaSi aseTi mowyobilobebia:  kompiuteruli tomografiis skaneri, magnituri 

rezonansis saimijo sistema, sisxlis jgufis Sesamowmebeli aparati da a.S. 

samedicino mowyobilobebis klasifikacia maTi gaumarTaobis mizezebis mixedviT. 

samedicino mowyobilobebis gaumarTaoba davyaviT oTx ZiriTad kategoriad, sadac 

klasifikaciis kriteriumad arCeulia Tu ra iyo ZiriTadi mizezi aRniSnuli samedicino 

mowyobilobis muSaobis xarvezisa. samedicino mowyobilobebis xarvezi dajgufebul iqna 

Semdeg oTx kategoriad: 

• aparatuli uzrunvelyofis gaumarTaoba MD- (Medical Devices) 

• programuli uzrunvelyofis gaumarTaoba – (MDSW) 

• momxmareblis interfeisis problemebi (IP) 

• sxva mizezebi 

- aparatuli uzrunvelyofis gaumarTaobaSi igulisxmeba gaumarTaoba meqanikur 

komponentebSi, eleqtromeqanikur komponentebSi, an samedicino mowyobilobis sistemis 

eleqtronuli wredis gaumarTaoba. aparatuli nawilis gaumarTaobis aRmofxvra 

gulisxmobs defeqturi nawilis gamocvlas. 
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- programuli gaumarTaoba aris programis an sistemis Secdoma, rac iZleva 

araswor an moulodnel Sedegs, an iwvevs mis gauTvaliswinebel qmedebas. SecdomaTa 

umetesi nawili ganpirobebulia adamianebis SecdomebiT (programuli uzrunvelyofis 

developerebiT) an uSualod programis kodSi, an mis dizainSi, da Secdomebis bevrad 

ufro mcire nawili gamowveulia kompilerebis SecdomebiT, romlebic kods arasworad 

Targmnian.  

- momxmareblis interfeisis gaumarTaobad iTvleba nebismieri problema, romelic 

uSualod dakavSirebulia interfeisTan, operaciis Sesasrulebel sakontrolo 

instrumentebTan, da momxmarebelsa da samedicino mowyobilobas Soris komunikaciasTan.  

- meoTxe kategoria, romelSic Sedis danarCeni SemTxvevebi, moicavs nebismier 

samedicino mowyobilobis xarvezs, romelic ar Sedis zemoT aRniSnul sam kategoriaSi. 

procentuli Tanafardoba programuli uzrunvelyofiT momuSave samedicino 

aparaturis ukan gawvevisa, sadac xarvezis mizezi programuli uzrunvelyofa iyo, im ukan 

gawveuli SemTxvevebis raodenobasTan, romelic exeboda programuli uzrunvelyofiiT 

aRWurvil samedicino aparaturas, mocemulia analitikurad yoveli wlisTvis, romelic 

miRebulia saqarTveloSi arsebul ramdenime samedicino klinikis bazaze. es monacemebi 

asaxavs programuli uzrunvelyofis rols samedicino mowyobilobebis avariul muSaobaSi. 

es maCveneblebi icvleba 20%-dan da scildeba 50%-ian niSnuls mTeli saangariSo 

periodisTvis, anu 2009-2015 wlebis SualedisTvis 39,8%-iani saSualo maCvenebliT. 

procentuli Tanafardoba programuli uzrunvelyofiT momuSave samedicino aparaturis 

ukan gamowvevisa, sadac xarvezis mizezi programuli uzrunvelyofa iyo, samedicino 

mowyobilobebis ukan gamowvevis mTlian raodenobasTan mocemulia analitikurad yoveli 

wlisTvis. Sesabamisi maCveneblebi cvalebadobs 10%-dan saangariSo periodis dasawyisSi, 

30%-ze maRla periodis dasasrulisTvis, 18,3%-iani saSualo mniSvnelobiT, rac 

miuTiTebs programuli uzrunvelyofis xarvezis xelSesaxeb rolze samedicino 

mowyobilobebis araefeqtur  muSaobaSi.  

1-el naxazze warmodgenilia mowyobilobaTa ukan gamoxmobis procentuli nawilebi 

mTlianad samedicino mowyobilobebiTvis, im mowyobilobebisTvis, romelTac axlavs 

programuli uzrunvelyofa, da im mowyobilobebisTvis, romelTac axlavs programuli 

uzrunvelyofa da romlis arasaTanado muSaoba gamowveulia programuli uzrunvelyofis 

xarvezebiT Sesaswavili 2009 – 2015 wlebis periodis TiToeuli wlisTvis. 

analizis Sedegebi aCvenebs, rom samedicino mowyobilobebis ukan gawvevis TiTqmis 

naxevari ganpirobebulia aparatuli anu fizikuri saxis gaumarTaobiT. procentulad 

mTliani ukan gawvevebis 45,7% gamowveulia aparatuli uzrunvelyofis defeqtebiT, 

39,9% programuli uzrunvelyofis gaumarTaobiT, 9% warmoadgens momxmareblis 

interfeisis problemebs, da darCenili 5,4% im SemTxvevebs miuTiTebs, romlebic wina sam 

kategoriaSi ar Sedis. 
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nax.1. 

 

wina gamokvlevebTan Sedareba aCvenebs, rom bolo aTwleulis ganmavlobaSi 

mniSvnelovnad gaizarda programuli uzrunvelyofis gaumarTaobiT gamowveuli ukan 

gawvevebis raodenoba. bolo wlebSi programuli uzrunvelyofis araswori muSaobiT 

gamowveuli samedicino mowyobilobebis ukan gamowvevebis ricxvis zrda. es aris imis 

uSualo Sedegi, rom ufro meti samedicino mowyobiloba gamodis, romelsac marTavs 

kompiuteruli programa. 

     ukan gamowvevebis mzardi wili im samedicino mowyobilobebisa, romelTac axlavs 

programuli uzrunvelyofa miuTiTebs imaze, rom ufro da ufro mzardi masStabebiT 

xdeba programuli uzrunvelyofT aRWurvili samedicino mowyobilobebis warmoeba. 

dResdReobiT zogadad programuli uzrunvelyofa axlavs umartives samedicino 

mowyobilobas, rom araferi vTqvaT maRalteqnologiur samedicino mowyobilobebze. ukan 

gamoxmobili samedicino mowyobilobebis TiTqmis naxevari (46%) iyenebs kompiuterul 

programas misi funqcionirebisaTvis. ukan gamoxmobis ricxvis zrda im 

mowyobilobebisaTvis, romlebic gamowveulia programuli uzrunvelyofis disfunqciiT, 

aris pirdapiri Sedegi imisa, rom izrdeba samedicino mowyobilobebis wili CaSenebuli 

programuli uzrunvelyofiT. mTeli Seswavlili periodis ganmavlobaSi, procentuli 

nawili samedicino mowyobilobebis ukan gawvevisa, rodesac mowyobilobebs axlavdaT 

programuli uzrunvelyofa da gaumarTaoba gamowveuli iyo programuli uzrunvelyofis 

defeqtebiT, ukan gamowvevaTa im SemTxvevebTan SedarebiT, sadac mowyobilobebi 

aRWurvilia programuli uzrunvelyofiT, aRwevda TiTqmis 40%-s saSualod. es niSnavs, 

rom yoveli xuTi samedicino mowyobilobidan, romelTac axlda programuli 

uzrunvelyofa, ors hqonda problemebi programis gaumarTaobis gamo. 

 rac Seexeba gaumarTaobis mizezebs, 2009-2015 wlebis Sedegebi gviCvenebs, rom 

TiTqmis naxevari samedicino mowyobilobebisa ukan iqna gamowveuli aparatuli 
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problemebis gamo. procentulad ukan gamowvevaTa 45,7% gamowveuli iyo aparatuli 

problemebiT, 39,9% - programuli uzrunvelyofis problemebiT, 9% - momxmareblis 

interfeisis problemebiT, da darCenili 5,4% - sxva mizezebiT gamowveuli problemebiT.  

3. daskvna 

naSromSi warmodgenilia samedicino mowyobilobebis muSaobis xarvezis warmoqmnis 

mizezebi, rac klasificirebulia oTx etapad. Analizis safuZvelze SesaZlebelia iTqvas, 

rom aparaturis xarvezi umetes SemTxvevaSi gamowveulia programuli uzrunvelyofis 

gaumarTavi muSaobiT. Sedegebma aCvena, rom ukan gamowveuli samedicino mowyobilobebis 

TiTqmis naxevari iyenebs programul uzrunvelyofas, rac miuTiTebs maT mzard rolze 

samedicino mowyobilobebis sferoSi. miuxedavad amisa, es iwvevs programuli 

uzrunvelyofis gaumarTaobiT gamowveuli samedicino mowyobilobebis ukan gamowvevis 

ricxvis zrdas.  

 Kkvlevebi aCvenebs rom bolo xuTi wlis ganmavlobaSi mniSvnelovnad gaizarda 

programuli uzrunvelyofT marTuli mowyobilobebis xarvezebi. es zrda pirdapir 

kavSirSia im faqtTan, rom gazrdilia im samedicino mowyobilobaTa ricxvi, romlebic 

iyenebs CaSenebul sistemebs. gamokveTilia tendenciebi da sakiTxebi, razedac yuradReba 

unda iqnes, gamaxvilebuli raTa miRweuli iqnas biosamedicino teqnologiebis gamoyenebis 

usafrTxoebis donis amaRleba. 
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HARDWARE SECURITY CLASSIFICATION LEVEL INDICATOR  

RAISING IN MEDICAL ENGINEERING 

Petriashvili Lily, Gogilidze Natia   

Georgian Technical University 

Summary 

Medical devices play a vital role in the delivery of high quality healthcare. Although recent 

technological vancements have led to much more reliable and safer medical devices, potential 

risks of failure and the associated adverse incidents cannot be neglected. Medical device (MD) 

recalls by manufacturers contribute to the safe function of the devices, in order to avoid incidents 

that could lead to injuries and deaths. The results reveal that almost half of the medical devices 

being recalled make use of software for their operation, dicating the growing role of the software 

in the domain of medical equipment. Furthermore, four out of every ten medical devices 

incorporating software have failed due to a problem in the software itself, while compared to the 

total FDA MD recalls this reaches 18.3% of software failures during this period.The present recalls 

analysis has demonstrated significant increase of MD software failures during the last decade, 

compared to previous studies. 

 

ПОВЫШЕНИЕ УРОВНЯ БЕЗОПАСНОСТИ ИНДИКАТОРА КЛАССИФИКАЦИИ, В 

МЕДИЦИНСКИХ  АППАРАТНЫХ ОБОРУДОВАНИИ 

Петриашвили Л.,  Гогилидзе Н. 

Грузинский Технический Университет 

Резюме 

Медицинские устройства играют важную роль в доставке высококачественного 

здравоохранения. Хотя недавняя технологическая Обработка привела к намного более 

надежным и более безопасным медицинским устройствам, потенциальными рисками 

неудачи и связанных неблагоприятных инцидентов нельзя пренебречь. Отзывы 

медицинского устройства (MD) изготовителями способствуют безопасной функции 

устройств, чтобы избежать инцидентов, которые могли привести к ранам и смертельным 

случаям. Результаты показывают, что почти половина медицинских устройств, которые 

вспоминают, использует программное обеспечение для их действия, растущая роль 

программного обеспечения в области медицинского оборудования. Кроме того, четыре из 

каждых десяти программных обеспечений слияния медицинских устройств потерпели 

неудачу из-за проблемы в самом программном обеспечении, в то время как по сравнению с 

полной FDA MD вспоминает, что это достигает 18.3% неудач программного обеспечения во 

время этого периода. Существующий анализ отзывов продемонстрировал значительное 

увеличение неудач программного обеспечения MD в течение прошлого десятилетия, по 

сравнению с предыдущими исследованиями. 


