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M3obpeTeHne oTHocutca K crnocoby nomnydeHus
NMNUOHBIX KOMMSIeKcoB unu nunocom
BOOOHEpPacTBOPUMOrO
AvamMuHoLuKIorekcaHkapbokennara nnaTtvHbel nyTem
pobaeneHus K BOOHOMY pacTBopy
AVaMUHOLWKIIOreKCaHHUTpaTa  NnaTuHbl  pacTBopa
docdonunuaa B HEBOOHOM  pacTBoputerne U
ANKkapboOHOBON KUCIOTHI C MOCneaywmmMm yaaneHmem
yKa3aHHOro HeBofgHoro pactBoputens. Onwucana
Takke hapmaLeBTUYeCkas KOMMO3NLMS,

copepxalias NUNUAHbLIA KOMNAEKC WM NUNOCOMbI
cpochonunuaa U HepacTBOPUMLIA B BOAE KOMMMEKC
AvkapbokcunaTa nnaTuHbl.
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BuHaxig BigHocuTbCcs A0 cnocoby opep)KaHHs
ninigHMX Komnnekcie abo ninocoM BOOAOHEPO3YNHHOTO
AiamiHoumMknorekcaHkapbokemnaTy nnaTtMHU LUASIXOM
AoaaHHA no BOAHOIO PO34UUHY
AiaMmiHoUMKnorekcaHHiTpaTty nnaTuHK PO34MHy

docdoninigy 'y  HEeBOOHOMY  PO34YMHHUKY  Ta
ANKkapbOoHOBOT KMCMOTM 3 NoAanblUMM BUITyYEHHSM
3a3HaYEeHOro  HEBOOHOTO  PO3YMHHWKA Ta o
hapMaueBTMHHOT KOMNO3uuii, Wo MIiCTUTb ninigHWiA
koMmnnekc abo ninocomu chocconiniay i HEPOIUNHHKUIA
y BOAi KOMMekc AvkapbokeunaTy nnaTuHu.
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Onuc BuHaxony

[aHnii BMHaxig BigHOCUTLCA A0 NiNigHUX KommnekciB abo ninocoM 30BCIM HEPO3YMHHUX KOMMMEKCIB MMaTUHW i,
Binbl KOHKpeTHoro dhocdoninigHOro KoMnrekcy gukapbokcunaTty nraTtuHW, KU Moxe GyTW MOBTOPHO CKMageHuin 3
hapmaLeBTUYHO NPUAHATHUM Hociem, 3 niodpinisauieto abo 6e3 Hel, i NpuaHa4YeHUn nauieHTy Npu NikyBaHHi paky Ta
iHLIMX 3aXBOpPIOBaHb.

[ekinbka KoOMNMeKciB NnaTtuHW NpogEeMOHCTPYBanu BigMiHHY aKTUBHICTE NpoTK paky. KniHiuHe BUKOPUCTaHHS Takux
kommnrekciB Byno Aeskol Mipolo obMexeHe Yepe3 HePO3UMHHICTE KOMMIeKcy y dapMaueBTUYHO NPUAHATHUX HOCISX.
Hanpuknag 6yno nokasaHo, wWo gpiamiHouukrorekcaHosi (JALL) komnnekcm 3 nnaTMHOBMMUK Cronykamu € akTUBHWUMMW
nNpoTW OeKinbkox Tunie paky. [NpoTe giamiHOLMKIOrekcaHoBi KOMMMEKCH NNaTUHW 30BCIM HEPO3YUHHI Y BOOHUX HOCISX
Ta GaraTboX OpraHiYHWX PO3YMHHMKaX. HepoaumHHICTb AiaMiHOLUMKIOreKkcaH-nnaTMHU B OpraHidHUX pPO3YMHHUKaX
nepeLlKomKae X iHKancynoBaHH B ninocomMax abo X BUKOPUCTaHHIO Y MiNigHUX KOMMMeKcax BinoMMMK cnocobamu.

BignosigHo icHye noTpeba y contobinisoBaHin, dhapmaleBTUHHO CTabinbHIn PopMi CYyTTEBO HEPO3YMHHMX YacCTOK,
Takux Ak komnneken JAL-nnaTtuHa.

MeTolo paHoro BMHaxomy € po3pobka PO3YMHHOI, hapMaueBTUYHO NPURHATHOT OpMUM LO3YBaHHS AnA
HEepPO3YMHHUX Y BOAI KOMMNIEKCIB NNaTuHM.

|HWO MeTO LbOro BMHaxoay € po3pobka docdoninigHmx KoMnrekcis abo ninocom anst AiaMiHOLMKIOrekcaHoBUX
KOMMMEKCIB NnaTuHu.

llle ogHieto meTol BUHaxogy € po3pobka niodinizoBaHol gapMaueBTUYHO MPUIRHATHOI hopMKU [03YBaHHA
AiamiHoumMKnorekcaH-nnaTnHa-gpocdoninigHnx koMnnekcis abo ninocom.

Xo4a Uel BMHaxig y noganbllomy Oyge onucaHo y BiOHOLUEHHI ofepXaHHs ninigHMX Komnrekcie abo ninocom
AiaMiHoUMKIorekcaH-manoHar nnaTuHU | NpoaykTiB niodinisauii ninigHMX koMnnekciB AiamiHOUMKIIorekcaH-mManoHat
nnaTuHW, KBanidikoBaHi cneyianictv B Ui ranysi TEXHIKM MOXYTb BM3HATK, WO PEeKOMEHOOBaHi TYT CNocobu TakoX €
3aCTOCOBHUMW ANA OAEepXKaHHSA NinigHMX KoMnnekcis abo ninocoMm i npogykTie nioginisayil iHWKMX KOMMMEKCIB NNaTuHM,
AKi BB&XKAKTHCA HEPOIHMHHMMM Y BOZI | HE MOXKYTb OyTU yBeaeHi WnaxoMm iH'ekuii abo iHdysail.

BignoBigHO OO KOHKPETHOro BTIMEHHS OaHOro BMHaxody noparTbcs docdoninigHi komnneken abo ninocomu
AiaMmiHoumkrorekcaH-gukapbokcunaty nnaTuHu, saki MoXyTb B6yTW MOBTOPHO cknageHi y dapMaueBTUYHO NPUAHATHOMY
BOAHOMY pO3pigKyBaui, TakoMy sik Boga ans iH'ekuii.

Poa4unHHMIA - chbocdponinigHUMin  KOMMNNEKC  AiamMiHouMKnorekcaH-aukapbokeunat nnatvHu  odepxytoTb in situ 3a
cnocoboM, siKUiA BKIlOMae B3aeMOAilo AiaMiHOLMKIOrekcaHy 3 TeTpaxyiopnnaTuHaToM Karnilo i ioancTuM karmiem, o6
YTBOPUBCA AiaMiHOLMKIOreKcaH-nogma nraTtvHU 3 nogarnbLluolo B3aeMofielo AiaMiHouukiorekcaH-nogug nnatuHv 3
HiTpaToM cpibna, 3 YTBOpPEHHSAM AiamiHouuknorekcaH-HiTpat nnatuHu. [Motim OAL-HiTpaT nnaTuHW ogHoYacHo
B3aemopgie 3 cocdoninigoMm y posyuHi xrnopodopm/eTaHon Ta 3 KapOOHOBOK KUCNOTOK 3 YTBOPEHHSIM MPOAYKTY -
ninigHoro  komnnekcy AiamiHouuknorekcaH-gukapbokeunatr nnatuHu. Byrno BcTaHoBMneHo, wWo kapbokcunyBaHHS
KOMMIEKCY NNaTuHW 3Ha4YHO 3MEHLUYyEe MOro pPo34MHHICTE y Bogdi. BignoBigHO [0 BMHaxody LWMAXOM BigknagaHHSA
kapOoKcuIyBaHHA OOTW, OOKUM He YTBOPUTbCHA MiNigHWA Komnnekc abo ninocoma, PO3YMHHICTb MIaTMHOBUX YacToK
NiaTPMMYETBCA Ha TakoMy PiBHi, L0 ANs YTBOPEHHSA MiNiAHMX KoMMnekciB abo NinoCoM € Po34MH LbOro KOMMIIEKCY.

[JiamiHoynknorekcaH-amkapbokeunaty NnaTtuHW OaHOro BUMHAXoZy TakoX MOXHa ofepxaTtu y BWMsAi ninocom.
Jlinocomun goknagHo onucaHi B niTepaTtypi, a iXxHa cTpykTypa aobpe Bigoma. YaaHoMmy BUHaxogi finoCoMU oOepKyloTb
LUNISIXOM YTBOPEHHS MMiBKA aKTMBHOTO KOMMOHEHTa, Y OaHoMy BWNadKy AiamMiHOLMKIOrekcaH-HiTpaT nnatuHu i
doccboniniay, Aoaato4n kapboHOBY KUCMOTY i BMNapOOYM po3vMHHUK dhoccboninigy, Hanpuknag, xnopodopm/eTaHon,
o6 yTBopunacs nnieka, 4oAalTb Boay ANs iH'eKUl | OCTATOMHO rOMOreHi3yloTe OTpUMaHy finocomy.

TepMmiH "ninigHUA KoMnnekc" € BU3HAHUM TEPMIHOM PIBHA TEXHIKU NMPU NPUToTyBaHHI hapMaueBTUHHNX KOMMO3WLIN.
JlinigHi kKOMNNeKcn XapaKTepu3yloTbCs HEKOBAaNEHTHUM 3B'A3yBaHHAM MiXK NiNigoM i hapMauleBTUYHOK CNOMYKO, Ake
cnocrepiraeTbca sk pasoBa 3aMiHa B AndepeHLianbHiin ckaHyouin kanopumeTpii.

BukopuctoByBaHU TyT TEPMiH "chapMaleBTMYHO NPUWHATHUA BOAHWA po3pimkyBay' BigHOCMTLCA OO BoAW ANS
iH'EKLRN, hisioNoriyHOro po34vmHy Ta iHWKUX BiGOMUX BOLHUX HOCIIB.

TepmiH "gonomixkHMIA 3aci® niodinizayii" BigHOCUTLCS OO PEYOBUHU, SIKY AOOaKTb Y PO34MH o niodinisayii, wob
nigcUNUTN Taki XapaKTepuUCTUKU K KOMip, TeKCTypa, MiuHicTe i ob'em knybka. [Npuknagn [ONOMiKHMX 3acobis
niodpinisauii HaBeaeHi HUWx4e.

BignoeigHo mo ogHoro BTiNEHHs 4aHoro BUMHaxXo4y NinigHi koMnnekcu giamiHouuKnorekcaH-nnaTuHOBUX KOMMMEKCIB
OLEPXKYIOTb 3rigHO 3 HACTYMHOK CXEeMOK peaKLil:

NH,
f NH,
; + KPICly + K —» 8 Pt
“NH, 7/

R e
R NH;
(1) {2) (3) 4)
KosTa TBCpAA peHOBUHA,
enabo posusneHa y BORI

l AgNO,
NH O Maztonosa  (8) )
2 O KHCTOTE NH
. Cyrel® - =
o MP !
A"NH, S E C(7) ;{'Nf-lz NO;
© DMPG @

binui nopoutok
Ak nokasaHo Bulle, Ha MNepuwin crapii giamiHoumknorekcaH (1), TeTpaxnopnnatuHat kanio (2) i vogua kanito (3)

4-

71540 C2

UA



v N

oV Gl L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

y CTeXioMeTpPUYHUX KiNbKOCTSIX B3aEMOZAIOTL Y BOAI 3 YTBOPEHHAM AiamMiHoUMKIorekcaH-nogma nnatuHu (4), ska niwe
cnabko posyvHHa y Bogi. [dopaloTb pos3duH HiTpaTy cpibna (5) go giamiHouuknorekcaH-vogug nnatvHu (4), wob
YTBOPUBCA AiaMiHOUMKIOrekcaH-HiTpaT nnatuHu (6). Llelh giamiHoumknorekcaH-HiTpaT nnatuHu (6) € PO3YMHHUM Y
BOOi, ane He BMKOPWCTOBYETbCH $K HEOMNMAacTUYHWWA areHT 4epe3 Moro HedpoTOKCMYHI BRacTuBocTi. [ligxoxui

docdoninig (7), nepeBaxHo cymiw AumipuctoindgocdaTtungunxonivy (DMPC) i gumipucrtoindocdatnannriiyepuHy
(DMPGQG), y posuunHi xnopodopm/eTaHon aoaatTe 40 AiaMiHOLMKIIorekcaH-HiTpat nnatuHu (6) ogHOYacHoO 3 HaasfMLLIKOM
OnkapboHoBOl Kucnotu (8), Takol AK MarioHoBa kKucnota (nokasaHa Ha cxemi). [pu BUIYyYeHHI po3YnHHMKA

xropodpopmM/eTaHon 3a SOMOMOroK MpOoAYBaHHA a30TOM, YTBOPKETLCA AiaMiHoLMKIorekcaH-gukapbokcunar nnatuHa
(9), sika BogHo4ac yTBOpOE KoMNIeke 3 dpocchoninigom. [ani npoaykT - AiamiHounknorekcaH-ankapbokecunat nnaTtmHn -
LeHTpMdyryloTb i MOBTOPHO cycrneHaylTb Yy Boai Ans iH'ekuii. Xodya 3asHaveHa BUlle MeToauKa MpUcBaYeHa

OfEpPXKaHHIO KOMMNIIEKCIB  AiamiHOUMKNOrekcaHy, cneuianict y Uil ranysi TexXHiKM MoXe BU3HaTW, WO MOXHa
BUKOPWUCTOBYBATMW iHLWI NiraHan abo xenaTHi areHTH, Wwob 3abe3neunT yTBOPEHHS iHLINX KOMMIEKCIB.

KapboHoBi KMCMoTK, BMKOPUCTOBYBaHI B SaHOMY BMHAXO4i ANS ofep:kaHHs AiamiHouuKrorekcaH-amkapbokeunaris
NAaTWHKU, BKIIOYATb LWABNEBY KUCMOTY, ManoHOBY KUCNOTY, OYpLITUHOBY KUCMOTY, FyTapoBYy KUCMOTY, aguniHoBy
KMCMOTY, NiMEniHOBY KWUCMOTY, ManeiHoBY KWCMOTY, (bymMapoBy KWUCMOTY, asenaiHoBy KWCRoTy, NpobKoBYy KUCMOTY,
cebaluHOBY KMCMOTY, BUHHY KUCOTY, dpTaneBy kucnoTy i T.M. Lis kucnota moxe 6yTu 3amiwjeHo abo HesamilleHoto. Y
OinbLU NPUAHATHOMY BapiaHTi Lboro BUHaxogy obpaHolo KUCNOTO € MarioHoBa.

JiamiHoynknorekcaH-amkapbokeunatv nnaTuHKW, WO BUKOPUCTOBYIOTbCS Yy AaHOMY BUHaxogi, MaloTb HacTymHy

CTPYKTYpPY:

H.

0
H
N° o€
N 0-C
i
0

Hp

ne R'iR2 e ogHakoBuMK abo piaHUMU | sBRSItOTE coBoto aToM BoAHIo, C4-Cqoankin, Ce-Cqpapun, C;-Cgankapun,
C7-Cqgapankin a6o R' i R2 MoXyTb yTBOpUTW 3aMilleHe abo HesaMilleHe, HaclueHe abo HeHacudeHe, 4, 5 abo
6-uneHHe Kinble, abo R' i RZ MoxyTb oB'egHatncst i3 aamichukamu R ' i R2 npu cycigHboMy aTomi Byrmeuo 3
YTBOPEHHSIM 3aMILLEHOrO YN He3aMilLeHOro, HacM4YeHoro Y HeHacuyeHoro, 4, 5 abo 6-4neHHOro Kinbus; i N JopiBHIOE
0-10.

3BuYanHo AiamiHouMKIorekcaH-kapbokcunaTom nnaTuHU € AiamiHoumKrorekcaH-okcanat nnaTuHu;
AiaMiHoUMKIIoreKkcaH-ManoHaT  nraThHW,  AiaMiHOLMKIIOreKkcaH-CykUMHaT — NnaTuHW,  AiamiHouuKorekcaH-rnytapar
nnaTtuHW, AdiamiHouuKknorekcaH-agmniHaT nnatuHK, AiaMiHoUMKIorekcaH-niMenaT nnaTuHKW, AiaMiHoLMKorekcaH-manear
nnaTuHn, niamiHouuKrnorekcaH-cpymapaTt nnaTuHn, niaMiHoUuKnorekcaH-gpTanart nnaTuHn i
AiaMmiHoLMKnorekcaH-TapTparT. BinblWw  NPUAHATHUM  diamiHoumMKnorekcaH-gukapbokcunaTtom nnaTuHM €
AiaMiHoUMKIIorekcaH-MarnoHaT nraTtvHu abo AiamMiHOUMKIIOreKcaH-mManoHaT nnaTuHU, B SKOMYy MarioHaT 3aMilleHui,
Hanpuknag, ankinbHow rpynoto abo CXoxol rpynoto, Takow Ak OyTunbHa rpyna.

OpraHiYHNA PO3YMHHWK, WO BMKOPUCTOBYETHCA OIS OAEPXKaHHs po3dnHy docdoninigie, noBMHeH ByTn CymiCHUM 3
docchoninigammn i He BUKNUKATKU X AecTtabinisauito abo KOMNMekcy AiamiHouuKrorekcaH-HiTpaT nnatuHu. Kpim Toro,
ninign NOBWHHI MaTW OOCTaTHIO PO3YMHHICTE Y PO3YMHHMKY 3 TUM, LWOO YyBECTM [OCTaTHIO KinbKicTe ninigy ans
YTBOPEHHSI KOMMIEKCY, i We MiHIMI3yBaTW KiNbKiCTb PO3YMHHUKE, SKWMIA NisHiwe mae OyTv BunydeHnin. Hanbinbl
MPUAHATHUM € NEeTKUA abo ManoneTKUi PO3YMHHMK, SKUA MOXHAa Nerko BUNy4uTW 3 Agucnepcii ninigHoro KoMmiekcy.
Han6inbw TMNOBUM PO3YMHHMKOM, 3aCTOCOBYBaHWM OISl OOEPXKAHHS LbOro PO34uHy, € XJIopodopM, eTaHon, abo
XopuUCTUin MeTuneH, abo ixHi cymiwi. Y gaHomy BuHaxodi Oobpi pesynbTaTy 3abesnedye cymiwl xrnopodopmy i
eTaHony.

docooninign € amdinaTMYHUMKU 3a CBOED NpUpoaoto, TOOTO Ui Monekynn MawTb FApodobHUA XBICT, Takui siK
OOBMA BYIMEBOOAHEBUIN NAHUIONXKOK, i rigpodinbHy rornoBy. Y BogHOMY cepefdoBULLi, TakoMy ik Boga abo disionoriyHui
PO34UH, Lji XBOCTM BULLMKOBYIOTBCSH OOMH LWOAO OQHOMO, Aaneko Bif BOAHWUX MOMEKYr, Y TOW Yac K rofloBHi YacTUHU
3BEPTalTLCA HA30BHI ¥ BogHy chasy. Came Taka npupoga gpocdoninigie pobuTts ix gyxe epekTUBHUMU ANS CKNagaHHs
peuenTyp HaATO HePO3YUMHHUX MEOUKaMEHTIB, TakMX K MedWKaMeHTN OaHOro BrHaxoay.

docchoninian, WO 3acToCoBYHOTbCA B LbOMY BUHaxofi, obupaloTb TakumM YMHOM, WoO TemnepaTtypa iXHbOro
hasoBoro nepexony 6yna npnbnmaHo ogHakoBo abo HUXYOK 3a TemnepaTtypy Tina, abo 6insa 37°C. MNpencraBHULbKI
npuKnagu KopucHUX dchocconiniaie BKMOYaTE CUHTETUYHI doccdoninign - anmipucroindocgatngunxoniH (DMPC),
anmipucroindocdaTtngmnriiyepuH (DMPG), aunanemiToindgocdaTngnnxonin (DPPC),
aunanemiToindgocdaTtngmnriiyepuH (DPPG), auncreapoindochaTngnnxonin (DSPC) abo
ancteapoindgocdatnannmiyepnt (DSPG) un ix cnony4veHHs. IHWI npuknagn docdoninigie MoXHa 3HaWTU B AOBIOHUKY
M.A.Mapwa "CRC Handbook of Lipid Bilayers", CRC Press, 1990. Akwo aumipucroindochatngnnxoni i
AUMipUcToindgochaTnanniiLepnH BUKOPUCTOBYOTLCS Y cniBBigHoweHHi DMPC go DMPG 6ina 7:3, BOHU iMiTYIlOTb
KMITUHHY MeMObpaHy.

Pos4ynH ninigy oogatoTe y PO3YMH AiaMiHOLMKIOreKCaH-HiTpaT NnaTuHW TakuM YMHOM, Wob BaroBe BigHOLUEHHSI
AiamiHoumMKnorekcaH-HiTpaTy nnaTtMH1 Ao ninigy cknagano npubnusxo Big 1:80 go 1:5, nepeBaxHo npnbnusHo Big 1:80
no 1:10, 6inbw npuiHATHO NpubnuaHo Big 1:45 oo 1:25.

Y Oeakux ranyssix 3actocyBaHHsi Oyrno BUSIBMEHO AOUINbHUM AO0AaTW XorecTepuH, abo Moro HaniBCyKUUHaTHI
noxigHi, Ao ninigHoro komnnekcy. BeaxatoTb, WO xonectepuH 3abesnedye Oinbll LWinNbHE ynakoBYBaHHA NOABIMHMX
WwapiB i TMM cCaMUM YNOBINbHIOETLCH BUAINEHHs MeaukameHTy. Lleln nioxip moxe ©6yTtm ocobnmeo OaxkaHum ans
NiAWKIpHWX peuenTyp, AKi MOXYTb BUKIMKATWM CUMBHUIA HEKPO3, AKWO MeAMKaMeHT MNOAaeTbCs HaaTo LUBUAKO.
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XonecTtepyH gogaloTb y po3dnH docdoninigy. XonectepuH MoXHa BUKOPUCTOBYBATU B KinbkocTi npubnusxo Big 0,5 ao
15 yactuH Ha 100 YacTuH docdoninigy.

[ns BUNYYEHHA PO3YMHHMKA 3 KOMMIEKCY AiaMiHouuMKnorekcaH-gukapbokcunaT nnaThuHU MOXHa BMKOPWCTOBYBATU
Oynb-aKy MeToauky 3 GaraTbox BigOMWX 3 pPIBHA TexHikW. Hanpuknag, Takui po3dMHHMK, SIK PO3rNsiHyTa BULLE CyMilll
Xr1opohopMy | €TaHONY, MOXHAa 3pYYHO BUNYYaTU LUMAXOM NPoAYyBaHHSA iIHEPTHUM ra3oMm, TakuM AK a3oT.

docdponinigHi KoMnnekcu AiamiHoUUKNorekcaH-aukapbokeunaTt nrnaTuHU MOXHa cycneHgyBaTh Yy dhapMaleBTUYHO
NPUIAHATHOMY HOCIi, TakoMmy 6K Boda Ans iH'ekuid, abo koMnnekc moxke OyTU nioginizoBaHUn 3 hapMaueBTUYHO
NPUAHATHUM OOMNOMIXKHUM 3acobom niodpinizayii. Ak TakMini QONOMIKHUIA 3acié 3BUMYaNHO BMKOPUCTOBYIOTbH MaHiTon,
OfHaK MOXHa BWKOPWCTOBYBATWM W iHWI OONOMiIKHI 3acobu, ski He B3aemopiloTb 3 MeaukameHToM abo ninigHum
KOMMMeKkcoM. 3BMYanHUMK NpuKnagamn AonoMipKHoro 3acoby € docdat HaTpito abo kanito, MMMOHHa KUCnoTa, BUHHA
KMCOTa, KenaTuH i ByrneBoau, Taki AK NakTo3a, AeKCTpaH, AeKCTpo3a, eTakpoxmarb Ta iHLWi, SKi Takox BBaXalTbcs
epeKTUBHUMU B LbOMY BUHaxogi. [JonomixHi 3acobn MoXyTb BUKOPUCTOBYBATUCH iHOUBIOyanbHO abo y noeaHaHHi, wob
3abe3neunTn kNyGok AoOPOI AKOCTI, AKMIA NErko QUCNepryeTbca Y Bo4i NPy NOBTOPHOMY CKIadaHHi peuenTtypu.

3BMYaNHO JOMOMDKHMIA 3acib AogatoTb y AUCMepCilo y BUMMSAI BOAHOMO po3uduHy. | TyT 6axaHo BMKOPWCTOBYBATU
KOHLEHTPOBAHI PO34NHU, OO MiHIMI3yBaTU KiNbKiCTb BOAW, WO BUNyYaeTbcs 3a Agonomorow niodginisayii. KinbkicTb
[AOMOMDKHOIO 3acoby peryrnoeTbcs Takum YMHOM, ik Ao6pe BifoOMO 3 piBHA TEXHikM, Wob 3abeaneunt knybok, sk He
po3TpickyeTbcs abo He 3MOpPLLYETLCH, | € MOPUCTUM, Tak Wo6 BiH Nerko po3ynHABCH | MaB AOOPWIA 30BHILWHIN BUIMAg.
Byno BuaBneHo, Wo MaHiTon € edekTuBHMM. MaHiTon goaatoTb Y AMCNEPCilo Y BUMMAAI PO34NHY, O Mae KOHLEeHTpaLito
npnbnusHo Big 5 pgo 150r/mn. MaHiTon godaTb Y KinbkocTi npmbnuaHo Big 1 go 100 BaroBMx YacTuMH Ha 1 4YacTuHy
KoMMnnekcy cpoconinig-giamiHounknorekcaH-gukapbokcunaTt nnaTtuHu.

Micns BUNy4YeHHA PO3YMHHUKIB | AogaBaHHs OOMNOMiIKHOIO 3acoby AWCNepCio NponycKkawTb Yepe3 roMoreHisaTop
(Hanpwknag, POTOPHO-CTATOPHUIA romoreHizatop Tekmap, Mogens T25, abo CTPYMUHHMIA FOMOreHi3aTop i3 3arnnmbHo
MIKPOCTPYMUHHOIK TexHikoto, mogenb M110Y). Ak 3ararnbHe npaBwuiio, YMM MEHLIMA po3Mip YacTok gucnepcii, Tum
WBMALE MOXHa BUCYLIUTU peuenTypy NpoTsaroM Lukny niodinisayii. Byno BctaHoBneHo, Wo Aucnepcisa, sika mae
PO3MOAIN YacTok 3a po3MmipoM B iHTepBani npnbnuaHo Big 10 oo 500HM i B cepegHbomy 6ins 250HM, € 3a00BiNbHOK
ans niodginizayii. OnTUManbHUA Po3Mip YacTOK MOXE 3MIHIOBATUCS B 3aNEXHOCTI Bif CNOcoby Npu3Ha4YeHHs.

Hwx4e nogaHo TMNoBMIA LMK niodinisalii, Wo 3acTocoByeTLCS BignoBigHO A0 AaHoro BuHaxody. Llen uukn moxe
3MiHIOBATWCA B 3aNeXHOCTI Bif HasgBHOro obnafgHaHHa Ta iHXeHepHoro 3abeaneyeHHs Takum YMHOM, K fobpe Bigomo 3
PIiBHSI TEXHIKN.

[OMOreHi3oBaHMIN cKNag MOXHa po3nuTW B aMnynu, WO MawTb HOMiHanbHui ob'em Big 5 go 50mn. Lli amnynm
noMiwaTb y kamepy niodinizauii npyn TemnepaTypi 6ins 5°C. 3Bu4anHo poamip amnyn gobupatTs TaKMM YMHOM, o6
KOXXHa amnyna MicTuna pasoBy [Jo3y Komnnekcy docdoninig-giamiHoynknorekcaH-gukapbokeunar  nnaTuHu.
Temnepatypa ui€i kamepun 3HWXyeTbcs Ao -30°C npoTdrom 1 roguHuW, nNicnsg Yoro Ul Temnepatypy nigTpumytoTb
npnbnuaHo npotaroM 4 roguH. MoTiM 3HUXKYIOTE TUCK Y Kamepi nioginisauii go 200-250 MIKpOHIB TUCKY ANs peLwTn
YacTuH uukny. licnsa 3HWXeHHA TUCKY B Kamepi TemnepaTypy nigHimaioTe Ao +25°C npotarom nepiogy 15 roguH i
NpPoAYKT BUTPUMYIOTE Npu 25°C npoTarom 5 roguH. MNoTim Temnepatypy pisko nigsuwlytoTe o +40°C npoTtarom nepiogy
20 xBUNWH i npoaykT BUTpUMYytoTb npu 40°C npoTsirom 2 roguH. Binbll NpuMRHATHO nioginisoBaHUn NpogykT Mae
OCTaTOYHUIA BMICT BOMNOrM MeHLUe, Hixk npnbnnsHo 5% i aBnyaiiHo npuénuaHo Big 1 4o 2%.

[ns BHYTpilWHEOBEHHOrO abo MiALWKIPHOTrO yBeAEHHS KOMMIEKC MoXe GyTu NMOBTOPHO CKNageHUM 3 BUKOPUCTaHHAM
TaKkux HoCIiiB, K Bofa, isionoriMHUA po3yvnH abo iHWKUA enekTponiT. JlioginisoBaHnn NpoaykT npy goAasBaHHi Boau
3abe3neyvye YTBOPEHHA KonoigHol gucnepcii ninigHoro KoMmnnekcy y BOOHOMY pO34MHi OOMOMiKHOrO 3acoly. AHi
KOMMIIEKE, aHi Ninian He po34ynHHI y Bodi. KonoigHa gucnepcis cknagaeTbes WoHanMeHLWe 3 ABoX okpemunx das. MNepwa
hasa e gucnepropaHo abo BHYTpiWHbOK dasoto. [pyra tasa € 6esnepepBHO abo 30BHIWHLOW daso. Cuctemun B
KONOIQHOMY CTaHi MICTATb OfHY abo Kinbka peqoBUH, SKi MalTb LOHaWMeHLLe oguH po3mip B iHTepsani Big 10-100
AHICTpem 00 AeKinbKOX MIKpOHIB (OUB. CTOpiHKM 212-21A y po3gini 19 "ducnepcHi cnctemn” gosigHmuka Remington's
Pharmaceutical Sciences, 18-e BugaHHs, 1990, Mack Publ. Co., Easton, PA 18042). Y konoigHux gucnepcisax gaHoro
BUHaxody  AucneproBaHa  abo BHYTPILLHSA hasza MICTUTb ~ 4acTku doccponinigHoro KOMMreKkcy
AiamiHouuMKnorekcaH-gukapbokeunar nnaTuHK, ki MalTb Po3Mip YacTok B iHTepBani npuénuaxo Big 10 go 1000HM. Mpun
BMOOpi BOOHOrO HOCI pekoMeHOYETbCA BUKOPUCTOBYBATK Takui, WO Mae NMMTOMY Bary Maixe ofHakoBy 3 NinigHWM
komMnnekcom (NpubnuaHo 1,08r/ky6, cm), Wob MiHiMisyBaTh TeHgeHLUito ancnepcii 4o noginy.

MpogykT niodinizayii ninigHMX koMnnekciB Moxe OyTW NOBTOPHO CKMNapjeHWi y peuenTypy 3 BoAoto, disionorivyHnm
po34nHOM abo HWUM papMaLeBTUHHO NMPUNHATHUM BOOHUM pO3pimKyBadeM ANsi BHYTPILLHBOBEHHOTO NPU3HAYEHHs.
[Mpn TakoMy MOBTOPHOMY CKMapaHHi ofepXyloTb AUCNepcito, Aka npuaatHa ana iH'ekyii. MpogykT niodinizayii Takox
MOHa YBOOAUTW NepoparnbHo y BUMMaAi BogHoi gucnepcii abo sik nacTy.

[ns nepopanbHOro yBedeHHs NpoayKT niodinisauii MoxHa cknactui, wWob opepxaTu oparnbHy Aucnepcio abo
peuenTypy nactu. AnbTepHaTMBHO NpoaykTOoM niodinisauii MoXHa 3anoBHOBaTWU M'sIKi KenaTUHOBI kancynu ans
nepopansbHOro YBeAeHHS.

Komnnekcn docconinig-giamiHoyuknorekcan-qukapbokecmnaTr nnaTuHU yBoasTb Yy TepaneBTUYHO eEeKTUBHIN
KinbkocTi. [losyBaHHS Ans KOMMMeKcy onucaHi B niTepatypi. Jliku nepeBakHo yBoAAaTb y Burnsai 6esnepepBHol
iHysil npotarom 3-21 gobu, BUKOPWUCTOBYHOHYM NporpaMoBaHMii amOynaTopHuWi Hacoc Ans 6eanepepBHOI iHyail.
PekomeHayeTbes, WO NikK yBOAWMANCA 3 YUHHUKOM, O CTUMYIOE KOSOHito rpanynountis (GCSF).

Xo4a komnnekcy cpocdoninig-giaMmiHoLnKnorekcaH-gukapbokeunar nnaTMHu MoXHa niodpinisyBatu, Li KOMNIekcu
docchoninig-giamiHoUnKrorekcan-gukapbokecunar nnaTvHn € hapMakororidyHO akTUBHUMK | 3BUYaMHO X cknagalTb Y
A03yBarnbHy peuenTypy AN nepopanbHoro, BHYTpPILWHbOBEHHOro abo niglikipHoro yBefeHHst 6e3 niodinisauii. Ons
30inblUeHHA CcTabinbHOCTI KOMMNSIEKCY MOXHA BUKOPWUCTOBYBATW peLenTypHi OOMOMiXHI 3acobu, Taki K NpoTUMIKPOGHI
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abo aHTUOKMCNIOBArbHI areHTHu.

INinocomn komnnekcis dpocconinia-giamiHounknorekcaH-aukapbokeunaTt nnaTuHU OAEpPXKYHTh LUMAXOM goAaBaHHs
PO34MHY AiaMiHOUMKNOrekcaH-HiTpaTy nnaTuHW Ao nigxoxoro docdoninigy, 3 goaaBaHHAM AWKapOOHOBOI KUCROTH,
BUNapPOBaHHAM PO3YMHHUKE, BUKOPUCTaHOIo 3 chocorninigom, ans Toro wob ogepxatu Nnieky, JogaBaHHa Boawn Onsi
iH'eKUiT i romMoreHisayii oTpMMaHol NinocoMu.

3apas ueh BuHaxig 6yae onncarHo Ginblu 4OKNaAHO 3 MOCKIaHHAM Ha HacTYNHi HeoOMeXKyBarbHi NpUKnagu.

Mpuknag 1
PoszunHsote y 600mn Bogu 20,0r TeTpaxnopnnatuHaty kanio, K oPtCl,, 54,2r nogupy kanito, Kl T1a 5,0r
AOiamiHouuMKnorekcaHy, i peakuiiHii  cymiwi pgawTb  npopearyBatv  npoTtarom 1 rogumHu.  [pogykTt -

AiamiHouumknorekcaH-Ptl , - ocagxyeTbca 3 Boau.

PoaunHsaote y 170mn Bogm 10,8r HiTpaty cpibna, AgNO 3- Y ueil po3dnH npu nepemiwyBaHHi gogatTs 17,91
piamiHoumkrorekcaH-Ptl,.  PeakuinHin  cymiwi  galoTe  npopearyBaTv  NpOTArOM  Hodi, Wo6  opepxatu
AiamiHouumknorekcaH-PtNO 5.

[o poauuHy giamHouuknorekcaH-PtNO3 (3,1mn), Wwo mae koHueHTpauito 65mr/mn, gogaotb 0,1-MONAPHUA PO34UH
rigpokcuay HaTpito 4o BCTaHoBMeHHs pH mixk 5,51 5,7.

PoauunHsiiote 'y 8,5mMn abconoTHoro cnupty 4200mr gumipuctoindocdarugunxonivy (DMPC). Y uel pos4uH
popatote 1800mr gumipuctoindocdaTtnaunridepuHy (DMPG), posydnHeHoro y 5mn xmopodopmy. oTyoTe po3ynH
MaroHoBOI kncnoTu (13Bar./o6. %). 3Ha4YeHHst pH po3dnHy goBoasaTh Ao 5,5-5,7 rinpokcnaom HaTpito.

PoaunH ninigy HarpiBatotb go 40-50°C y cyauHi, 3akpuTin  Kpuwkoto, | godawTs A0 HbOrO  PO34MH
AiamiHoumknorekcaH-PtNO ;. BmicT nepemiwytoTs npotsarom 20 xBunuH. MNoTiM 3HIMaOTb KPULLIKY i3 CyAuHW | JaloTb
BUNapyBaTUCA PO34YMHHWUKaM. Y Ut cyMmiw gogatoTs 25mn 0,9%-ro posdnHy xropugy HaTpito. 3anuvilku po34MHHUKIB
BUMyYaloTb NpoayBaHHSM a3oToM. CycneHsito ninigHoro komnrekcy aosoastb Ao obcary 50mn. YacTkm nogpibHwowTb,
BMKOPWCTOBYIOYM roMoreHizaTop Tekmapa.

Mpuknag 2

MosToptotoTe MeToauky Mpuknagy 1, 3@ BUHSATKOM TOro, WO 3aCTOCOBYBaHOK AUKapOOHOBOW KUCMOTOK € OyTun
MarioHoBa KucroTa.

Y Tabnuui 1 npointocTpoBaHa NPOTUNYXSIMHHA aKTUBHICTb doconinigHmx KOMMneKkciB
AiamiHoUMKNorekcaH-mMmanoHaty nnatMHu i giaMmiHouuKkrorekcaH-oOytunmManoHaty nnaTtuHu, Sk 3icTaBneHi 3
uuc-nnaTuHow Ta nnayebo (KOHTPOnbHI Nikn).

Micns QoknagHoOro OMMCY LbOro BMHAXomy 3 MOCUMMaHHAM Ha Oinbll NPUAHATHI BapiaHTW MOro 3aiCHEHHS,
OYEBUOHO, L0 MOXIMBI MOro BUAO3MIHK i BapiaHTK, 6e3 BioxuneHHs Big obcary BuHaxody, WO BU3HAYaeTbCs Y hopmMyni
BMHaxony, sika 4OOAaeThCs.

Tabnuua 1
MpOoTUNYXNUHHA aKTUBHICTL CMONYK
AiaMiHOLMKIOreKcaH-nnaThHK LWoAOo CTiMKoT A0 MAaTUHKU KNiTUHHOI niHii P388
Peuentypa [osa, |CepefHs TpBanicTb |36inblleHHs TpusanocTi |3MiHa TAXKOCTI (% T/C
Mr/kr | KuTTH, foba KATTSA, % nyxnuHu (logqo)
[HiamiHouuKnorekcaH-mManoHaTt nnaTtuHn 60,0 23,5 +80 -2.1 180,7
40,0 21,0 +61 0
27,0 20,0 +53 +0,8 161,5
163,8
[HiamiHouuknorekcaH-6yTun-manoHar nnatuHu | 60,0 21,5 +65 0,4 165,3
40,0 21,0 +61 0
27,0 20,5 +57 +0,4 161,5
167,7
Linc-nnatnHa 8,0 16,0 +23 +1,5 123,1
53 15,0 +15 +1,5
3,5 13,56 +3 +1,7 1154
103,8
KoHTponb (nnauebo); BUXigHa TSKKICTE NyXNUHA| - - 13,0 -
=1,0x108

dopwmyna BMHaxony

1. Cnoci6 ogepkaHHs ninigHMX Komnrekcie abo ninocoM BOAOHEPO3YMHHOIO AiaMiHoLMKorekcaHkapbokecmnaty
nNaTMHW WNAXOM AOAaHHA A0 BOAHOMO pO34MHY AiaMiHOUWKIOreKCaHHITpaTy nnaTtuHu po3dnHy dhocdoninigy vy
HEeBOOHOMY PO3YMHHWKY Ta AUKAPOOHOBOT KMCMOTK 3 NOAasnblUUM BUITyYEHHSAM 3a3Ha4eHOro HEBOLQHOIO PO3YMHHMKA.

2. Cnoci6 3a n. 1, Ae 3asHa4YeHUin BOOOHEPO3YMHHUIA AiaMiHouuknorekcaHkapbokeunar nnatuHu sensie coboto
cnonyky 3araneHoi dopmMynu
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y SKiR
R' i R2 ¢ ogHakoBMMM abo pisHUMM | ABNSAIOTE coBoko atoM BoaHio, C 4-Cqg ankin, Cg-Co apun, C7-Cig  ankapun,
C7-C18 aparkin; abo R' i R? BxogdaTts o cknagy 3aMilleHoro Yn HesamilleHoro, Hacu4eHoro Ym HeHacu4deHoro 4, 5,

a6o 6-ureHHoro kinbus; abo R' i RZ MoxyTb 06'efHyBaTHCs i3 3amicHukamu R1 i R? npu cycigHbomMy aTtomi Byrmewto 3
YTBOPEHHSIM 3aMilLiEHOro Y/ He3aMilLleHOro, HAaCU4eHoro Y HeHacuyeHoro 4, 5 abo 6-4neHHoro Kinbusi i N QOpiBHIOE
0-10.

3. Cnoci6 3a n. 2, ge 3a3HadyeHun AukapbokcunaT nnatuHu BuGKMpaloTb 3 rpynu, WO CcknagaeTbes 3
AiaMmiHoUMKIiorekcaHokcanaty — nnatuHv, AiaMiHouMKIiorekcaHMmaroHaty  nnatuHv,  diaMiHOLMKIIOreKCaHCyKuMHaTy
nnaTuHu, AiamiHoLWKIorekcaHrmnyTapary nnaTuHK, AiamiHouuMKriorekcaHagunary nnaTuHu,
AiaMmiHouuMKorekcaHniMenaty  nnaTtuHW, AiaMmiHouMKrorekcaHmaneaTy nnaTuHW,  AiamiHouwukriorekcaHdymapary
nnaTuHW, giamiHoyuknorekcaHdTanaty nnaTtuHn i giamiHouuknorekcaHTapTpaTy nnaTtuHu.

4. Cnoci6 3a n. 1, ge 3a3HadeHy kapOOHOBY KUCMOTY BUOUpaTb 3 FPynu, LLO CKNagaeTbCsl 3 SHTapHOI KUCMOTH,
ryTapoBOi  KUCMOTK, aguniHOBOI KWCAOTW, NIMENiHOBOI KWUCMOTW, MareiHoBOI KUCAOTW, yMapoBOi KWACMOTH,
asenaiHoBOl KNCMOTH, MPOBKOBOI KUCNOTH, cebaLnHOBOT KNCMOTHU, BUHHOI KUCNOTHY i hTaneBol KUCMoTH.

5. Cnoci6 3a n. 3, ge 3a3HadeHUn pJiamiHouuknorekcaHgmkapbokcmnaT nnatuHu  sBnsie  coboto
AiaMiHoUMKIiorekcaHmanoHaT nnaTuHu.

6. Cnoci6 3a n. 1, pge 3asHadeHur choccponinin BuOMpawdTs 3 rpynu, WO CKNagaeTbcs 3
AnmipucTtoindocdaTngnnxoniny, auMipucToindgocdarnannriiyepuHy, avnanbmitoindocdatannxoniyy,
aunanemiToindgocdatnannriiyepuHy, auncTteapoindgocdaTnannxoniny, aucteapoindocdaTngnnrniuepuHy i
Oyab-KOro X NoeaHaHHs.

7. Cnoci6 3a n. 6, ge 3asHadeHui dhocconinig ABnse cobok Ccymilw gumipuctoindochaTtnaunxonity i
anmipucrtoindocdaTnannriiuepuHy.

8. Cnoci6 3a n. 7, Oe 3asHa4YeHuidi AMMipUCTOindgochaTMannXoniH NPUCYTHIM y BaroBOMy CriBBIOHOLWEHHI A0
3a3HadeHoro AnmMipucToindochaTuannrmiLepnHy, JopiBHIOYOMY NpubnuaHo 7:3.

9. Cnoci6 3a n. 1, ge 3asHadeHUn KOMMIeKCc BKasaHoro docdoninigy i BKasaHOro BOOOHEPO3YMHHOIMO
AvkapbokcunaTy nnaTuHW YTBOPKOE KOMOIOHY Auchepcito npu  BiATBOpPeHHI y dapmMaueBTUYHO MNPUNHATHOMY
PO3YUHHUKY.

10. Cnoci6 3a n. 1, ge 3a3Ha4YeHUMin KOMMNMEeKC BkasaHoro docdoniningy i BKasaHOro BOLOHEPO3YMHHOIO
Avkapbokcunaty nnatuHu nepebyBatoTb Y niodinizoBaHOMYy CTaHi.

11. Cnoci6 3a n. 10, ge 4o KOMMNMEKCy 4OAAaTKOBO AoAAHMI (hapMaLeBTUYHO NPUAHATHWUIA eKCUUMIEHT.

12. Cnoci6 3a n. 11, Ae 3a3Ha4YeHNn ekcunnieHT SBRsie COOO MaHIT.

13. Cnoci6 3a n. 10, e oo KoOMMNeKcy 4OAaTKOBO AOAaHWUI XorecTeprH abo Moro HaniBCcyKUMHaTHe noxigHe.

14. Cnoci6 3a n. 10, ge 3a3HadeHWi niNigHWIA KOMMEKC YTBOPKE KOSMOIAHY Aucnepcito npu BigTBOPEHHI Yy
i3IONOriYHO NMPUNHATHOMY BOLHOMY PO3HUHHMKY.

15. dapmaLeBTMYHa KOMNO3WLis, WO MICTUTL NinigHUA koMnnekc abo ninocomn giamiHouMknorekcaHkapbokemnary
nnaTvHU, ogepXaHuin crnocobom 3a n. 1, i hapMaUeBTUYHO NPUAHATHUA BOAHWUWA PO3pigXKyBay, KOpWCHa Yy BUMNagky
3aXBOPIOBaHb, NPW SAKMX NPU3HaYaloTb KOMMIEKCH AiaMiHoLMKIorekcaHkapbokecunaTy nnaTuHu.

16. Komnosuuia 3a n. 15, y skl 3a3HavYeHnin BOOOHEPO3HYNHHUI AiaMiHOUUKIOrekcaHkapbokeunat nnaTtMHn sBnse
co6ot0 CnonyKky 3aransHoi hopmyrin

0}
o |

. fo_ e
)P’[ (CRIRD)
N o—e n
k I
0

y SKin

R' i R2 ¢ ogHakoBUMM aBo piaHUMM | ABNSIOTE coBolo aToM BoaHio, C ¢-Cqq ankin, Cg-Co apun, C7-Cqg  ankapun,
C7-C18 aparikin; abo R'iR? BXOOATb A0 CKrnagy 3aMilleHoro Yn HesaMmilleHoro, Hacu4eHoro Ym HeHacudeHoro 4, 5,
abo 6-uneHHoro kinbLs; abo R i RZ MoxyTb 06'eqHyBaTuUCs i3 3amicHukamu R' i R? npu cycigHboMy aTomi ByrmeLjio 3
YTBOPEHHSIM 3aMilLEHOro UM He3aMilLLeHOro, Hacu4eHoro Ym HeHacudeHoro 4, 5 abo 6-4neHHoro Kinbus i N QOpiBHIOE
0-10.

17. Komnosuuis 3a n. 16, ge 3asHaveHWn pukapbokcunaT nnatvHu obupalTb 3 Tpynu, WO CKNagaeTbes 3
AdiaMmiHoUumMKriorekcaHokcanaty — nnatuHv,  AiaMiHouMKIiorekcaHmarioHaty  nnatuHu,  AdiaMiHOLMKIIoreKCcaHCyKyMHaTy
nnaTuHK, AiamiHoLMKnorekcaHrnyTaparty nnaTuHu, AiamiHouuMkriorekcaHagunary nnaTuHu,
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AiaMmiHouuMKrorekcaHniMenaty  nnaTtuHW,  AdiaMiHOUMKIorekcaHmanearty nnaTuHW,  AiamiHouuknorekcaHdgpymaparty
nnaTtuHW, giamiHoynknorekcaHdTanaty nnaTtuHn i giamiHouuKnorekcaHTapTpaTy nrnaTtuHu.

18. Komnosuuia 3a n. 15, ge 3asHadeHy KapOOHOBY KWCMOTY BUOMpalTb 3 rpynu, WO CKMNagaeTbCsl 3 SIHTapHOT
KACMOTH, ryTapoBOI KACNOTW, aduniHOBOI KNCMNOTK, NIMENiHOBOI KMCIOTW, ManeiHoBOI KACMOTKU, dyMapoBOi KACMOTH,
asenaiHoBOl KNCMOTH, NPOBKOBOI KUCNOTH, cebaLnHOBOI KNCMOTW, BUHHOI KUCIOTHY i dhTaneBoi KUCoTH.

19. Komnoauuis 3a n. 17, Oe 3asHadeHWli AiamiHouuknorekcaHaukapbokcunar nnaTtuHu asnse coboto
AiamiHouuMKnorekcaHManoHaT nnaTuHu.

20. Komnosuuia 3a n. 15, pge 3asHadeHuin ocdoninia BubupawTs 3 rpynu, WO CKNagaetbes 3
AnmipucTtoindocdaTngnnxoniny, aumipucToindgocdarnannriiyepuHy, annanbmitoindocdartannxoniyy,
avnanbMmitoindocdarngmnriiyepuny, aucTeapoindgocdaTngmnxorsiny, aucteapoindgocdarannriiyepuHy i
OyOb-AKOro iX NoegHaHHS.

21. Komnosuuis 3a n. 20, ge 3asHadeHnin cocdoninig sense cobow Cymiw AUMipUCTOINgochHaTUaNNXOIHY i
AnmipucrtoindocdaTnannriiuepuHy.

22. Komnosuuis 3a n. 20, ge 3a3HadeHnn aumipuctoindgocdaTMannxorniH NpucyTHIN y BaroBoMy CniBBigHOLWEHHI A0
3a3HaqeHoro AnMipucToindgochaTuanmiLepuHy, AopiBHIOKYOMY NpUGnuaHo 7:3.

23. Komnosauuis 3a n. 15, ge 3asHavyeHW KOMMMEKC BKaszaHoro docdoninigy i BKasaHoOro BOLOHEPO34YMHHOIO
AvkapbokcunaTy nnaTuHW YTBOPKOE KOMOIOHY QAuchepcito npu BIATBOpPeHHI y dapmMaueBTUYHO MNPUNHATHOMY
PO3YUHHUKY.

24. Komnosuuia 3a n. 15, ge 3a3Ha4eHMn KoMMneKc BkasaHoro docdoninigy i BkasaHoro BOAOHEPO3YMHHOIo
AunkapbokcunaTty nnatuHu nepebysatoTb Y niodinizoBaHoOMy CTaHi.

25. Komnoauuisa 3a n. 24, oe o KOMNeKcy A0AaTKOBO AofaHU hapMaLeBTUHYHO NPUAHATHUIA eKCUUMIEHT.

26. Komnoauuisa 3a n. 25, oe 3a3Ha4eHnin ekCLMNIeHT ABsSe COO0 MaHIT.

27. Komnosuuia 3a n. 25, ge 4o KOMNeKkcy AOAaTKOBO A0AaHUIN XonecTepuH abo oro HamniBcyKyMHaTHE noxigHe.

28. Komnosuuisi 3a n. 25, ge 3asHa4YeHWUi NiNiGHUIA KOMMIEKC YTBOPKOE KOMOIAHY AUCMEepCilo Npu BiOTBOPEHHI Y
i3IONOrivHO NPUNHSATHOMY BOLHOMY PO3HUHHMKY.

OdbiliiHnii GroneteHb "MpomucnoaBa BracHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
mikpocxeM", 2004, N 12, 15.12.2004. [epxaBHWUi genapTameHT iHTeneKkTyanbHoOi BracHocTi MiHicTepcTBa oCBiTU i
Haykn YKpaiHu.
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