35¢30vg90L e m3mb5EHoLs S ©E0335¢rd0EHMOEBMBBIE0EOEJmeobols  3m33ergdlols
@030M0 B3bmlsEMvyd@Emeol Jodorm®o sB3gdEgdo

330920: 29L5605 029300B3T0¢0, 02595Y J00bSHSsToemO
9w-gmb@: kesaria.tevdorashvili618@ens.tsu.edu.ge

Yl s bsdb6980bdgdy39¢r 8936090985005 R3379¢7BIA0> B30D0O30L ©I356GHSG9bBH0, Usdgosober s
8500299698000 80m%R0 YO 30L 0bUAOBIH0, 03569 x53560830¢0b bsbgermbol cbogrobol bsbgerdfogm
2960396L09H0, bogrobo 0128, bsdstorzgene

Jodos/Bomdodool ©g3563hs99bH0, bsb ogacml bsbgerdfoger #9603900bBIH0 bsgs®o39¢00, 0. 30069350
. 5, obogrobo 0179, bsgst0039¢0m

1533560 LoBY3gd0:  W03mbedgYo,  BbmbiBMIEBMMgdo,  saEomdol  aevy3mbs@o,
©03530EMORBMLGBHEH0OMobo.

03mbmdgdo  259m0Yygbgds  MHMYMEME dOMEIMYOIOO X OIEOL F9ddMBOL dmYEgdO.
o LAHOMIAHIOOL  LoobBHYMIYLM  S139JAL  HoMTMoEYIBL  9OPTBgN M s35380MHgdMWO
3M6396@OWMmo bLgygBmmwo 39H03Mwgd0, OHMAwol 39ddMBMwo odowM® d0dMgdo ywol
dmEMMds  SOMHOL  IMm3LgdYI0. 03MBMIYI0 535505 BIOMME  odM0Ygbgds, GMYMO3
d9LHogeol Mmd0gJBo, 8900306530, domEgdbmemansdo, gabme 0b70bxM0580, domeEmaosdo,
85009853035L5 5 MIMOOM BoH0oIsdo. o3 439w sbg 960dzbgermzsbos wodmlimdgdo 339
399mBbbgb 135M35393¢ M 0bMLEHM05T0, MMYmOE Hodwol dofimmgdol LolEgdgdo.

B39bb  doge  sMBgmwo  odbs  DPPC  (©035¢030@m0owa3mligsdoomdmeobo)
RMLBMEW030©J00, MM d0E HoMmdnddbosh mGmIM0E (bgwwmabm@mo Mxgool 393369bs) Bobm
BmIol @o3mbimdgdl, Losg MBYdMOL LsFoMm JodoEmo 353306000, MvmS B0MYdMO 0gmb
BobMBMIoL  MmOIM060  bofoers3goo.  dMMOGMM0sdo  2sdmygbgdemo  0dbs  sbagro
&996m™ 00, 3500309990560 3083 gJiEIO BbMbFOE53900L Fgloddbgers. Bodo®Mgdeo 0dbs
33093900, Mol dobsboz 0gm ©sa39R0bs g Mo JodoMo 35300607900 sMOL LoFotm
1339090 BbMbFo 3930l FoboMYdS. 35e30dol BosMOWIE odMYgbgdo 0dbs 356MRo©
3bMdOWo 3500303 )3mbsGHOL  BoMoo. 3530 Y3mbsBHosb DPPC  656mbsfognszgdols
F9LHo3es BgdmEs 35¢0MmM0dxEMHI0 FgMNMEOm. 35¢MmM0dYGOE 39000 odmbmd®o
B56mbsfoer 39930l LylidgbHBoolmzol doomgds LomMdML G sbmddol 3030, Mmdgewros b3gbo sBMHom
05353000900 Mbs  YmBowogm  wodmbmdgdol 63539080 SMBYdMWwO  [YowdsMEmo
3930069000 g5%939@oLmsb.

B39bL 8096 ©sTBOEIdIMo  0gbs  3mI3gdumEo  yerm3mbo@ols s  DPPC-ob
399my9gb9d000 03mbrdgdo, o3 36093690 ™3z5605 0dom, MMI 0o F9odwrgds gsdmygbgdowo
094ml MBEGIM3MOMBOL, Mogdodol bsd3MMbserm® s 3MHMFBoEsgdEH030LmM30L.  Tg30Lfogwgo 3
3339gbob Jodo®mo s1399GHY00, §oedsEIMO 8TJOOL BMOIOMIOIOL SEPBIMMDY, 897sboBTo s
3369039 B0HOIMMO BabsL0s0YOEGd0. LEOBEYMGLM 50BMBRBES YsardsmEmo 339dol JodomMo
X3IBIOL TGOl BMEOHIOOHOOL  sdSMMOOL  gobloBrgMs, GMIomsg s0bLBYds BOBOIMO

99396009963 9dd0  FoLIOMWO  35eMMOTYBHOI0 331939005l F0MGIMEO  3565TgEHMYOOL
3603369 mdgd0. B3960 JodomEmo 3oamdgdo $0dmPbEs 3g3e® BEWmL BoBO3WG 33wg39d0Lsls


mailto:kesaria.tevdorashvili618@ens.tsu.edu.ge

9009dMe  Foboliosmgdwgdmsb, Msg  BsdOMIol  ghmgOmo  dg@s  96083bgwrm3zsbo s
Lo0bGH Mgl dg90s.

Abstract

Liposomes are used as biological cell membrane models. An interesting aspect of their structure is the
concentric spherical vesicles connected to each other, in which the volume of water is placed in the
lipid bilayer of the membrane. Liposomes are currently widely used as objects of study in medicine,
biotechnology, genetic engineering, biology, mathematics, and theoretical physics. Most importantly,
liposomes have already appeared in the pharmaceutical industry as drug delivery systems.

We have chosen DPPC (dipalmitoylphosphatidylcholine) phospholipids, which form bilayer (artificial
cell membrane) nanosized liposomes, where the necessary chemical bonds are present to obtain
nanosized bilayered particles. New technology was used in the laboratory to create complex calcium
nanoparticles. Studies were conducted, the purpose of which was to determine what chemical
connections are necessary to obtain spherical nanoparticles. The well-known calcium gluconate salt
was used as the calcium salt. DPPC with calcium gluconate and their nanoparticles were studied by the
calorimetric method. In this method, a heat absorption peak is obtained for the suspension of liposomal
nanoparticles, which, in our opinion, should be related to the breaking of hydrogen bonds in the heads
of liposomes.

We have made liposomes using complex gluconate and DPPC, which is important because it can be
used for the treatment and prevention of osteoporosis, and rickets. My participation in these studies
was determined by the chemical aspects of the calcium complex by determining the probability of
formation of hydrogen bonds between chemical groups, which explains the values of parameters
obtained in calorimetric studies in physical experiments. Our chemical approaches turned out to be
very close to the characteristics obtained in physical studies, which is one of the most important results

of the paper.



