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Abstract

Thermodynamic properties of two types of liposomes, prepared by DPPC and DPPA,
were investigated using differential scanning microcalorimeter method. These two types of
lipids differ from each other only by polar lipid’s head and the chemical composition of the tails
are the same for both of them. The carry out research reveal that the phase transition
temperature for DPPA liposomes is 66°C, while for DPPC liposomes the phase transition
temperature is only 42°C. It turned out that there are two small pretransition peaks before the
main cooperative transition peak for DPPC liposomes, which are not observed in case of DPPA
liposomes. This makes it possible to assert that liposomes made from DPPA are unilammelar, or
in other words, they have only one lipid bilayer. In case of liposomes, made from DPPC lipids,
the structure of liposomes are multilayer. Also the experimental results reveal that the structure
of liposomes is not completely destroyed at such high temperature as 150°C.

On the basis of experiments it was developed by us a new simple methodology to prepare
nanoparticle, which gives possibility to prepare them very fast. This method can be extended for
both: as to simple liposomes, also to complex nanoparticles, inside of whish hydrophobic and
hydrophilic drugs can be incorporated. This gives possibility to increase the treatment
efficiency. The preparation of complex liposomes by our method was confirmed with different
physical and biological methods.

Particularly the complex liposomes made from DPPC and DPPA, inside of which the
fluorescein, vitamin C, E and 24nm gold nanoparticles were incorporated by our method. We
have investigated their physical properties and influence on cells. In particular, the interaction
of complex liposomes with vitamin C and E incorporated inside them were investigated on
Jurkat cells by MTT method. The results revealed the efficiency of influence of complex
liposomes on Jurkat cells which increase the degree of proliferation. Also it was investigated the
influence of DPPC-fluorescein complex liposomes on red blood cells and cancer Caco 2 cells,
which reveal that nanoparticles uptake take place only in case of cancer Caco 2 cells. It should

be mentioned that above mentioned nanoparticle does not influence on healthy red blood cells.
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3obEmdEmdsdo. mwdags OHMIge b0ogzmogMgdsl d9deros d90mad 45300098 “YXMIOI
0903656580, 2oL6M339305. 3b9MM0s, FoGT YR OIOM  0bEMEFOMYIMWO oMbl
03mbMdoL iy osb ImEmEmdsdo oblbowo bogmogMgdgdols dg@os oligo 99dd6msbgddo,
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OmIqd03 99039390 Jmegldg®menls 30 Imen %-bg IgBHL [103]. sGBYGOMBL IMBsBMYds, rnd
@03mbMdsd  ™300mb  JgodEgds  FoBIMOML MYl  F9gddMHIBOL  QOBbZWsEMdS -
3990§300b ©535GH00mM0 5MbgdOL oBgbs [103].

II. x%690900, MMIJMSE sHsll0sMYGO BOAMEFOGHMDMOO 5dEH03Mds, W03MbMIYOL
3¢5BINO0o 39336560l BsBBYJ3000 Bs0F 096 9bMlimdgddo, LvdIX Mg 353)Mgddo,
M0Igwmsg 39080656530 96OLJIMWOo 3OMEMBMOMO Fwadmgdol dmddggdol sdm 543l pH
5,0 - 5,5. g9b 96MbmIgd0 F9damad gMHydosh oBmbmIgol, MM {o0dmddbsb dgmGswo
@OoHBMbMIYO0, LOWIE 9POO 59436 YOI IMbYEgdsl QoMgdmbo Mmdwwol pH
©obmgdom 4,5 GHMwos. @obmbmdmo 539MHdgb@gdo eosh o3mlimdgdl, bgds
53mbRMEW030©gdol 30MOMWobBo 3H0TMZs6 553905009, MMIgdoE d90dwgds d9dyma
06306306H06MH©bgb  ds30bdger BMLGMM030©d0. O3MBMINMO  3bodMm3zs60 553900
090 d90dgds ©535000bmm dmbodbmwo DMPC-ol
(©©030MH0LEHMOWRMLRBIEH0OEJMm0bo)  3s9mygbgdom, 30bsosb  Im3arg  xoF30060
906M0LEGHObOL 89535 ML 5Z0WHE  oAMLIMBY30  ToL30bdgwro MM JdOL  yMdgwo
3b0dm3z960  Xx03F3900Lgob.  ogowomo@, dMdNIhmzsOms  ©030dedo  JmegbBgMmeEo
39390ME0H0oMYds bswgol JsMowgdsdg [104-106].

50Ls60dbs305, MM y4z9eoDg FoMmBsHgoImo o3mbicmdgdol s9mygbgds dmbgs
35906, MmEabog 399mygbgds “dmaMym” odmbicmdgdol dgledegdemdgdl, s MMEILLS
39039 Md5d0 JooEgl BsJEH0, OMA in vivo 39906560l 89050290 MdOL 35M05300L A56M9dg
©w03mbmdgdo  momgdol  M3wgdog  MMM0YHNJIgYdgb  FMbME0G-BsaME0GMBOL
LobBHgdob (MPS — 51939 3bMBOW0s, OHMYMEOF MYL- CYEOIMIOME 9BPMMIOSEMOO
bobBgds)  MOYBMIOM, 39MIME MW30dW ™Mb, JEgbMobMsb, BowEHZ90Mb, OIRWE
3396090096 5 d3¢ol 3H306msb, 30650056 L{imGmg 53 MmMsbmgdol i3mbdizoss bbgwmwrdo
390 bbgoalbgs 9396(3)gd0l s8w9ds39ds M08 oM. 03MBMTgd0 doeosh LMsRs©
B50F0M7ds  RBoymEoGMHBMMO  MXM9EIool F0gm ©d  IFMIVOMPIdS  ODMLMIST0.
@03mbmdgdol  oBMbmIgddo  sdwol  3OHMmEgLloLl  OML,  fywosbo  3MA3MbyBEOL
0993390 Mds  odmmogolIRErIds, Mol 39093 oL 9B ®Bgds  WOBMLMAsdo
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0DBME0MgdMwo 93BME0EGMDdY, 39MHIME, g 0Lobo 0B doE0sb ITMbEHWgdO
©505¢0 pH-ob 6Oml, 36 olLobo go8mgmbsggh woBMBMIgd0Ib s 293MEIXId06
X O90L bbgs bsfiorgddos. od3mbmadgdo 990dwgds s1939 BPoFgMow 0dbsb M9i393EHmemOol
399585300md0m 9bmao@mbom [101,104-106]. 5333565, 0¥ 03I gdol mMsboHddo
d9y3560L5L  Bggbo FoBobos oo 3MBEsIBHO Mgl-ob MXMGEIOMD, 8506 3OMIGDs
00mgadol 56 5GBYIMOL: o3mbicmds LEFoBbILMLD M3OHMdWIImE MMM JIgIIL. 5939
b5 500b0dbml, HMI 0b6x39d30mMH0 ©H93500)0gd0L 25dma[393900 0dYmMmxgd0sE BMLEI©
Sbgom Y O9gddo [103].

III. 03mbMmdgdol sELMMIE0s MxMmIOL BgLs3omby Gg0dwgds bdoMs dmbogl
Pgamosbo o6 @odomemo  3m33mbgbBgool 9306y, 96 Loghomm@ o6 sOLgdMEo
063 9Mb50BsEo0l 2odm. ol Fgodwrgds dmbgl 6 Fobozwm®o dobozoL dsergdols
99009350, 96 B393080MMHO M9393GMGMIOOL J0ddom 39H03MWwgdol I9ddMBYdbY SGLYdE
03500 sb. B0JOMIY6, MM o3mlimdgdol BoDozMMO sELMMdE0s T9godegds dmbgl
1393080O0  YXROIOL  BIPIS0MMEO (300l ©935300M9d0m. 153306390, OMJ
dogdLbodocMo  BoFgMs  bgds  3Hgd3gcedesby  MMIgwos  GMeos  odmbmdm®mo
99006560l BsBMEmO gooligerol (H9gd3gMoGYIM0L, b MBOM B  }ga3gMedMdHY.
396Jdm©, OHMEILSE W030JO0 5M056 9wME 33sBsT0, Bs35MOMOME 0doGH™I, GMI 53
36Mm39Ldo  BsOmMEo  808sgMgdol Loo@qdl §o0dmoagbab 8983Gsbmwo  ©qxgd@gdo,
I gdo3 96056 MROM  BAHIBOW MO0 B 3gI3geoBMODY. SLMMDdE0S SO
9609369cmgsb0  fobs 30MMds MxGgol FogeH odmbmdol Jmsbmgdobmazols, doaErsd
36309 Mo BodBHMMgoo  gobloBz®megzgb  dgymd  @odmbmds  BsoFoMgds
3060m30@MBom, 0399 BoaM30GHMBOM, XJO-XIJOMOOD dMmIEY 3BSO 56 560l [107, 108].

IV. @o30om6o 3md30mbgb@gdol 0b@gMdgddmsbmmo  GHMmsbLlggmo bogds ®mOo
RLBME030OHO B0IOOL dogr0sb B0sbEMgdol MM, ol 56 LsFoMMIOL 03MBMTgdoL
Aol 96 99336960l B 0sBMBOL  IMM3935L. MBOM TgBHoE Fglodergdgwos, ™I
dmbgll sbgmo BHMIBLEBIOO (BJoGMs MmMH039 0T>MMMWd0m) W03MmbmIgool Hywwosbo
30033mb96¢0bL 999:3390™d0L Lo d9bseBMbadoom [104-106].
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%0JOMOY6, OGMI BGMLBMEW030IO0L  A533d  MXOIOIIMD bgds  Mx MOl
©90530600L 13930809M0 25933190 300l 39d39Mmd0m, 3065006 033w 9d0s6 TbMmeEm©
39bLoBOZOMEO 13mbRME03009Hd0 (3mbgs@Goowdmmobo Qo
RLRBHGH0OIbMEsdobo) s gb 3OMmEgbo Bgwgds GHGMoxLobol  dmddggdom
[101,104].

abs3Lo MOPO0YMNJ9Yds G90dgds FMBEIL 03MBMTGOLS O O3M3MMEHJObgdL
dm60b. 390dM, G500 0d330M030L 03M3MHMEGHJ0bgdoL G90mbzg35d0 s JoBLEBOZOE
3060md70d0  BOHEOL  FNW0sbs©  o3MbMIGdol Tl BsGOLLL.  o3mbicmdgdols
©LEGHOMJgool  BsLbo  EsIM30IOME0s  WO3M3OMEHI0bIdOL @O o3mbicmdgdols
565835073MdsDY 5 LOLEBHYIS SMOL QoKX IMJISO WO3MLMIGOOL Fo®ae 3Mb396EME0DY.
03009008  dso  3mb3EgbGHM300LIL, ™mG039y50 In vivo o in vitro, 93oMY
BoEsdgwsd o 39H03Mwgdo,  GMIwgdog 9990056  dbmwmo 3396 3EboL
©930GH0b0LORD  (JmerglBg®obols 25698g) LHGORI© ©IBObEHIRMOMYd0E 3esBHdsdo,
030MO0 303306963 Jd0  25bsJowgd0s6  03M3MHMEHJobgdl JmMob. 339G 3Ebol
©930GH0bol 9990656580  JmegliGgHmeol 063mMH3MEs30s  Boformdmog  50b30d06Mgdl
©9H0bFHJM305L s Lxobymdogwobols  d30Mg  MbosdgErsdo  39Bo3MeEgdo,
M0dwgdo 30 dme % 96 9@ JmeglBgeml 99039396 MBgd0sb oBosbydegdo ©s
0650B69096 LIS Fywosb 999339 MBSL. Igmegl AbGMOZ, OO WO3MBMIGOOLMZOL,
™M039 3 EG0WSTGEsMMEols Qo MBoErsdgErs®yenols d90mbgz9390d0s,
RLGBME030J00L G®9bLEgMHO 3esbdols ©03m3MHmEH90bgdby QO0SE0Y,
JegbiGgeOmerol 9993390 mdol dobgsgs [106-108].

JglEHIOMEO0 053080535 FOIWHOL Jo0D 530 BOTMHYYOL TMEMOL, Bromos
9050fi0mb Hmbsbie®mmdsls, obg, Gmd dobo Mo 3mBEIBEGHME0s J9mMbIdMHPIL g39es
5MLYdM 39ddGM65T0. 533505, 03MbMIYd0 58Mm0Ygbgds M MgOL 8ddM6xdOLMZOL
3 gl EIOMEOL ILYTEJOS, 56 F9gFdMIBOL JmEglBgM™Eologsh 2sHdgbolsmzol 0b
306, 35MGH0350 IxM9900L 063900609300 03mbMIGOMb LEIOHMEWgdOL B
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oo 9993390 Mmdom.  slgo 856033090l dgderos oo 9B9JGO  odmbomls
X O900L 396J30mboMgdsbg [104-107].

06@¢9M39906M0bds  BHMBLEGMOLs s “3MBAEIIEHMMO  godmmogolygergdols”
9m3w9bqdds 890dgds 90mMm3535BMb Bo3dom® 9B9IGHMGO Fgom@gdo  13gE0RO0YE
X 0909030 6030009090930l  FgEobolomzol  dmmEosbo  Wo3mbmdol  Fmsbagdols
LsFOMMIOOL 990939, M™IgErmsg 9969ds 3608369eMm3z560 VOMGOMGds GO 5gEHOMMO©
393Mm30GHYIO0 MR OJOIO0LINZ0L. FgMPIOO 39MRSP 45FM0Ygbgds 0lgm 30MMd9dT0, Los3
IROIO0L 396MgIMI339 39MgdmTo ©obgds s GHYMBOMEIBBHMDdS TJI306M9OME0S,
L5QS3 BODOIMMO MMM0YIOHJFJJdS 03MLMTGILS s VX MJOIOL TOOL godgsergdmw0s
09393GMO/@0R9BEOL 45503000 MG 93066l ImEOL. 9dbgds vy 56O 5T 3MHMEgLYdL
500, 36083690m3bs0 5MOL dM300d o 393366 gd0L Fsa)berMdIBY 0lY3Y,
QMO3 05350 Wo3mbmdsdo Inmegzligdeo bsgHmgdols 396985y [106-108].

@03mbmdgdolsy o MXOIJOMEo  d9dMHBoL 8F0OM  IbErMgdsd  Tgodergds
0093094356ml 3v0n  F9Mfjydsdg, T9IRO© 300900 O3MLMIMMO W030EJOOL LG
9969358 YxOgOMo  IWsHBIMGo  F9ddMbol  W030JPMD @S WodMLMINMO
399339 Md0L 253530 RWGAL  (30EM3EsDIMNE gddMs6sd0. FMWEHOWSTYLSMVIO
3900379 gdol  99dmbgg3zsdo  @od3mbmdgdol oo o Dosbgdgwo  993d6sbmwo
Wsdggdo 99396 (303HM3WsBdsdo, oy MHMI bgz0m sOfigMowo  MOHMOYHNJIGLIOS
990dgds 49689mMHIl 03 03MBMIgILS s LYIdIMYROIOM MEMYRBIIdL ImEOL. In
vitro Lo@w)o(309000, dgMfyds dgodrgds dmbEIl A9E0WGO0M 530S  F9ddMBsdo
RBMYIHgd0L 063MMH3MM3000 FogowoMs: obMWg30EH0b60, BMbBsGOOw LyHobo,
093903961900, BI30MHMWHE 5dGH0MMO 52953900, Bsa6Msd gl bogmogMgdgdo dgoEs396
MolL3L. obobo godegds 093696 Lo3dom® GHMJLO3MMIOO VX MJIdIOLMZ0L, L35G
0003™d, G obobo M) gd9b Mogzobo M B3YE30R0WMO F9IdMIBOL “G9dsdRM™MYdJEO”
9989930l 209m3wgbsl  MxMgdo  063mMH3MGo300lL  g0amd. ©EYIg Y39wsby
99%393GMO0  89nMm©O  MXMJIdd0  o3mbmdNOmo bogmogmgdgdol in vitro Bo@sbobs
d9600gdomn  sM0olL  bgbso  goGMLol  FgMfgdolb  30gdoL  godmygbgds,  GMIoL
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15399500 MOE 9S> TbmEmE fysedo bLbso 3MB3MbYbEHd0 Fg0sb F0GHM3WsBIsdo,
56599 990dwgds BbJEombisgrmeo 99336bmwo 30w gdoi BIgMMMm (FM35053LBMm)
3oDdNG  9900656500. bbgs  dgMfydol  dgomgdo, 8godegds 8903393006906
3bBSGHO0OEGMbMEsdobols s  m@gobols 855308 2odmyqbgdsl, b ogdoms©
©53MbGHW o3ogdl [104-108].

0)d@3d in vitro 996Hydol 3OHMmEgLo 035390L dgMEg SYOWL YR OIIWO BsFgMob
0bmE0cMgdol dobgz00m RoamEoG™mBol Jgdamad. «dMszwgl d9dmbggzsdo Lolberols
909mJ(39300506 @03mbmIgdo LHEIRI© Bs0F0Mgd056 RBsymEo@Weo MxGMgdol doge
05659, UBobsd dmbegds dgmfydol 3MmiEgbo  bgdoldogho 860d36gm3zsbo  bo@olboo.
3930900  bgwbsgmgwo  3ommdgdo  dgmfydol  3OMMEaLOLMZOL 9B 3930 sMgdOlL
390wgdbg 350MH0 SLMOBEF0OLMZ0L WM 50D YOME0s Olgm LsoEGHIOT0, HMYMOIOOES
0550005 350l flgwosbo  Lomby,  39MgdMML30bsw MmO Lomby, by Lo
6530905055 B0 B9E03WIMME JBOMMY0sEMHO LolEgds (M9L)[104-108].
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IT »530. 9du39M0896¢& o bsfogro
2. 359my9b9dmeo B5L5¢gd0 s 3g0MEPJOO
2.1 58mggbgdmemo sLsEgdo
2.1.1 DPPA s DPPC ¢gro3mlicmdgdo

@03mbmdgdol  EoLsdBIIdsE  A9dm3094abgdmmo  odbs ™o BHodob
13mbRME030©0, gugbos: 035w do@ Mo amMlgs@ol d7935 - DPPA (L-a —Phosphatidic Acid,
Dipalmitoyl-Sodium Salt, ©035¢30@GHMORMLRBsEGHOL Tg935-) (Lw9©.7), H@Awol Jodow®o
REOIMS JgLodsdoLo 9®0L Ci5HeOsP-Na* @s 9eg30ee®o fimbs d950p96L 648,89
&/0meo.

0]

H —pP- ~
© Fl3 ) OWW
0 Nat

U500 7. DPPA 003000 bi¢©«9d@Emes

o3 999bgds 9gmMg 030L, gl MOl EO035Wd0GMOWRMBBSGHOOE Jnwobo-
DPPC (L-a-Phosphatidylcholine, Dipalmitoyl - ©035¢80@&Mm0@amliggs@oow Jmeobo)
(Lme. 8), dobo JodoMmo FmGIMs s6Oob CwHseNOsP (DPPC) @5 dmegimem®o Hmbs -
734.039 g/dmevo.

0

1] s
7 o Na* (o]

LG50 8. DPPC ¢rodool bEG6mwd@ e
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2.1.2 3m33e0gdbMo @o3mbiemdgdols sdbsgdolisl 358mygbgdmwmo
056900

Jomgb@g®mmo.  Jowabdghmeo  dgol  9M39MHomGHMEo XMool  9gddMsbols
0905003963580 s FIOMME 49dM0Ygbgds  dmEgH  F9ddMbmw  LoliEgdgddog.

90Rbg 05, MM Jmegl@ghmwo 5603Fgdl wo3mbmdgdol wodowye@ dodmgl 89gymdsls
5 BEBOBOWNOHMBSL.

JgbEHgOHMEoL Jodommo gmemIMEs 5oL CrHsOH s 8mengimam®o dols s6ob
386,65 3/dmo.
gememOglggobo.  BwwWmOglgobol  JodomGo  mGIMws  s®ol  CoHiOs o
9930 ol 5ol 332.306 /0mevo.
30358060 C. 3039906 C, 03039 s130mMHd0BOL 355939, Jobo JodorMo FMOTMss CsHsOs o
993990 Aobs 176.12 a/dmevo.
3053060 E. 3035006 E dolo Jodom®mo gm®dnmss CoHs002 s dmeng3mewmeo dsbs
430.71 g/0mo.

2.1.3 mg6mb 636mbsfoems 3o

mdOHml  63bMbsfowszgdol  ©sdBogds  dmbEs  4gmBsbosdo,  LosMdMM39bol
9396353MMA00L  dMMIBHMM0580, MoLbm3oLyE  25dmyqbgdmmo 0dbs  3mEmoGo
OB 6bmbsfoszgdols mdbowgdol mmedgzobol (1951) s gM9gblol (1973) dgmmo.
90ogm®mol  {goewdo bLbosb ™mJOMmb  JuwmGool  30Ms@L, domgdvmo  blbsGo
390050356905 3MR35¢ d0M0sD 3Medsdo s bgdms fywwosbo dgbBmmom 0b@Egblowemo
M9b3s. 9999 bLbsOL MMH9396 Mgxdiol 4398 (100°C) s 93539096 GHMO-bemowyd
BOA®93-2-3000053L. 5 {0l 256353c0md5do blbsMol B9MO 0(33gds 0S Y3090 b
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"MRgO®, 35MHEOLGRIO0 s fomo ggmolizgh, 9Fsbmb BLlbsMO MbIMIb (3039ds.
9 db590MEo mdOHml blbsMo F9a90s dOMOMOIPIE odMYMB0E0, bLRIOMEo RMOIoL
mdOHmL 65Jos3900L5996, G®MmIgerms bodmsem osdg@ Mmoo 15+2 63-os. [109,110,111].

2.2 3300939030 353mygbgdmero gobolzmemo dgmmEgdo
2.2.1 35¢0m009EG M0 890000

306390 O0RJMI6305MM0 1356009050  F03MMIIMMOTGBHEMO, OMIGTs3
d9LsdEgdgEo  gobs  gobmdowo  gmxzowoym  dom3merodgmgdol  9byMygEHozwo
356589¢ 900, 894dboo 0dbs Lods®m3gwmdo, Md0Eroldo, JEIRMIO SbEOMbO3s30ol
Bobgemdob 30B0o30L 0blGOEMEHT0 39G©g 360035™M30l S Mobs53GHMMYdOL JogM [112].

O0RIM96(305¢ M0 153560090500 F03MMISMM0TGGHM0s Podmoyqbgds Lblsolbls
G030l doM3ME0dgHms  JGLHog3eobom30l, 0lYMGIO MMPMOIOOES: JAMOIYIMHO O
R0OOOWSOHMO  30wgdo, bm3gobols 8593900, FMULGRMEWO300YO0,  BOMMYOOO
3993656900 s bbgs.

bbgoobbgs 5359dE™Mm9d0L (3gd3gMo@®s, PH, ombm®o dogrs o 5.9) dmddggdols
3909250 30MmEMyoMM0 LAYIGHMOJOIOL SOl 3OHMEILOL 35¢MOHOTIGHOIWO 33X935
396300009305 0dom, MMI gl 9OHMOIMO F0MHPO30MO FJoM©Os 53 3MM(3gLYdOL
96962930310 356599@ 900l 39bLLOBEZM35¢. A993965&H IO QIQEYQIOTS
00mIMg3NMO  BEGHOWJHMOSDY  BgdMmddggdol  Bod@meo  aolbgoggds  Lbgs
394 BHMMGO0LORD  08om, GMI ol FoMmdMmoyabl 0bFGHIBLOMEO  356539BHYML, MMIgEos
093065803 90 gd0s 9bmoe305Lmab, HMIgwois FoMdmaoygbl Loli@gdol
99bGHIBLOME 35659 BHEL. gl BoTbsgL, I LoliEYIol FEYMISMIMOOL Y39es (330G,
MOMdgog  gob3ommdgdmmos  $gd3geed Mgl 330w gdom, mob  Mbs  sbrgl
9bmoe300L  (330gds. Sy MM, LobEgdol gbmoe3osls @y  3H9a39MsGIOSL dmMol
53bg30MmbsemMH0 ©s3M30©JOM9ds 39olbImdl MgMBmM0bsdolz e 0bxzm®mIs3zosl 0d
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9™ dsMMdgdbY, MMIWgdo3 oLLI39805 LoLEJIOLIMZ0L FHYI3YMHOGIMIMS IbboErIm
905630 [113,114,116].

0530m0MW93MWYOHO @S  3Mm0dmg3NemOo  LAHO®MIGHMOgd0  BsGHome
0M3sMm9Md5d0  EoRO0JLOMDMEE0s  sdMsg0  bLMLGo  393d0Mgdom,  GMIWGdOE3
3939 gdolsll s  2530990LSL  ssbwmgdom  -20°-130°C  0b3gMzoemdo  Aobo0sb
3MbBMEOTo30Me /9B FIBNO  gooligergdl.  Fglodsdolo®,  LoMdMEHIIoEMIOL
33LOgdolL  dobggom  dgodwgds  30dbxIwmem  JMwy3nwol  LAHONIGNOIL  ©d
3MbRmOds30Me  33¢00gd9dbDg.  sdoBmd, B3zgbl  9du3gm0dgbEBHddo  Lombggdol
3905339350 309496gd  35CM®0dgBM IgmEL, 39MdmE Fo®o  FROAbMBOGY
©O0xgMH963056 135600905 F03MMIowm@odg@®l (DSC). gl dgom©o  Lsdwgoegdsls
339993l 30300M” 49BLY3MNMGOMWs© 3036w Mmzs60 0bxM®Ts30s FMmEIWMO ©
00MMA0MH0 8990656930l 09MIMOb5T035DY. oL EobTsMYGOOm 3MJOLEHO0MYOID
0339395 03009008 BoBMMHO JEYMTMIMOOL (330 gdsL s d19g3g  sboliosmgdgb 53
900M35Mm9Md0L  IMP3935L  030Yd0L  MMN0YMHJIgEJdOLSL bb3s 60300096M9d90msb
(30 gdm6, 0m6gdmb 56 35@9M 30OHMBMOIME Jmeng329gdmsb). DSC-b M™b bodmal
@5 0690@M@ BEBIOGHL s5dMdE FMM30WYdWO®, 0y GMI oo 3HY3YMSGHMES
04mb  9MH0s02039.  S3LMIb  LOMBML  MHOMIbMds  MHMIgeog  LoFoOms  doIGMOL
96Mm®gM3Mmo  25olgErolsm30L 2ol EAMIMGMO0PID  MHY353MOLE WG
900M3oM9Md580, 509ds3H90s 08 LoMIML MH>MPIbMOL, GMIgEoi LyFoMMs BEIbIMEOL
99656Bmbdolomz0l 03039  Ggd3geo@©sBy. 90amd 529096 LomdML 653500900l
b35md0L  IM30YOMGdL GHgI3gMoGIMSDY. Fo0odaMabmd0sM] 35w MmEM0dgE™MgdOL
1599000  TJodgds  B35@GIMM  4oHBMIZ39d0  W030YOOL  2o6Do390  fyw0sb
bL396B0gddo  (19y/d¢w  BodMdol LM  dmEgwEmdsdo 1 dw). 53  dgomEom
3960L5BO3MYds B39MEdM03 F90ga0 356M0dgBHMgdo [72, 115-118]:

1.35B99600 go@slgarol ($9gd3gesdMs  Tay  (3900L3wol Lodwmocm HodEHowoo,
MMIgbsg o@gMsGMdo s193g 50bodbsggb Gmammi T, ), 99qLsdsdgds yosbgzeol 9o
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D9OG0L. ™6 9AMIsMgMdL ImOOL  A5olgErolsll T, 35bobIBOZMGdS, OmaMO3

FoOBHOowo bssg AG® =0 :

AG® =0=AH -T_AS

T, =AH/AS

U 0565835MmEMdS Jg0dEgds o8m309gbmo go@aligeol 9bGHMm3ool AS -ols dmbodgdbs, T,
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