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(57) Pedpepar:

Cnoci® oTpMMaHHSA KOMMMEKCHOrO MaTepiany AN NiacTUKX KICTKOBUX AedEKTIB 3 aHTUMIKPOOHO
aKTMBHICTIO BKIIIOYAE OTPUMAHHA Ha NepLlioMy eTamni MOopoLKy rigpokcianatuTy. Npu ubomy, Ha
OpyroMy eTani, 4O NOPOLLKY MigpoKcianaTuTy JoAalTb ANCTUNBOBAHY BOAY, CYCMEH3il0 HAHOYACTUHOK
cpibna Ta nonepegHbO NPUroTOBAHUIA PO3YUH XKMBOKOCTY B AUCTUIbOBAHIN BOAi 3 KOHUEHTpauieto 1
mr/mn. Ha TpeTbomy eTani ogepxaHy cymiwl o6pobnsoTb ynbTpasBykoMm 3 vacTtotow 40 kly
npotarom 10 xB. BucywyoTb B cywmnnbHin wadi npotarom 24 rof 3a Temnepatypu 60 °C, goBoasyu

0O Cyxoro CcTaHy, B pes3ynbTaTi 4oro OTPUMYKOTb TaKy KOHLEHTpauilo KOMMOHEHTIB

rigpokcianaTUTOBIN MaTpuui, MKr/r:
HaHOYaCTUHKM cpibna 5-20
E€KCTPaKT XXNBOKOCTY 100.
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KopucHa wmopgenb Hanexutb [0 ChnocobiB OTPUMAHHA pPeYoBMH 3 aHTUMIKpOOHOK Ta
afcopOUiNHOID  aKTUBHICTIO, $SKi MOXYTb OyTM BUMKOPUCTAHUMW Yy MeOMULMHI, CTOMaTOnoril,
dapmMaLeBTUYHIA NPOMMCIOBOCTI, 30KpeMa Ans NiKyBaHHS Ta BiAHOBIEHHS iHIKOBaHUX NOLUIKOMKEHb
KiICTKOBOI TKaHWHMW.

Bigomnii cnoci6 oTpvmaHHSA KOMMO3WUTY ANs 3arnOBHEHHSI KiCTKOBUX OedeKTiB, € HaCUYEeHHS
rigpokcianatuTy GionoriyHOro NOXomxkeHHsA migato [2]. 3a uum cnocobom oTpUMYOTb MaTepiany ang
HaMOBHEHHS MOPOXHWMHM  KICTKOBOro AedpekTy rpaHynamum HacUYyeHUMM Migalo, SKua  npu
YLWinbHIOBaHHI aganTyBanu 4o dopmu gedekTy.

Heponikom gaHoro cnocoby oTpMMaHHS € HeJoCTaTHA aHTUMIKpOOHa i meTany, BHacnigoK noro
MEHLLOI AOCTYMHOCTI Ta MOTEHUiMHA TOKCUYHICTb AaHOi KOMMO3uuii. 3anponoHoBaHUA maTtepian He
YUHUTL NPOTM3ananbHOI, KPOBOCMWHHOI Ta AaHTUMMNOKCUYHOI Aii. WO 34IMCHIETLCS nnacTuka
KicTKOBOro gedekTy.

e ogHieto O6nm3bknum 3a CyTTHO OO KOPUCHOI MoAeni, L0 NPOMOHYETbCH, € crnocib ogepaHHsI
KOMMO3uLii, sika CKnagaeTbca i3 KOMNOHeHTa A Ta komnoHeHTa B. KomnoHeHT A npeacrtaBneHo
XiTO3aHOM 3 MonekynsipHoto mMacot >200 kDa abo cymiw xiTo3aHy i3 xenaTtuHoM npu o6'eMHOMY
cniBBiAHOLWEHHI XiTO3aHy Ao xenatuHy 1:1. [lo noro cknagy BxoaATb 6i0NoriYyHO akTMBHI PEYOBUHM -
HaHO4YaCTMHKM XiTO3aHy, MoaudikoBaHi ioHamn Ag*, Mg?, Cu 2* abo Fe® y Burnagi
ApibHoamcnepcHoro (<50 mkm) niodinizoBaHoro nopouky, "AksageTpvm BiTamiH [1" Ta 4eKaMeTOKCUH
(ix cymapHa kinbkicTb cTaHoBMTbL 0 4 mac. % Bia macu komnoHeHTa A. KomnoHeHT B npegcraBneHo
HaTpiem Tpunonidocdatom. NMpu LbOMY BMICT KOMMOHEHTIB B KOMMO3ULii CTAaHOBUTb: KOMMOHEHT A:
XiTo3aH abo xiTo3zaH+xenatuH - 83-56 mac. %, komnoHeHT B: Tpunonicdpocdat HaTpito - 15-40 mac. %,
BionoriyHo akTMBHI pedyoBuHu - 2-4 mac. %. [3].

Hepgonikom uUbOro maTtepiany € MOXMAMBICTb BUHUKHEHHSA anepriyHMX peakuin yHacnigok horo
KOMMMNEKCHOCTi Ta HAssBHOCTI KOMMOHEHTIB TBAPUHHOIO NMOXOMKEHHS.

Haibnmxymm aHanorom € kepamiyHMiA maTtepian Ans NnacTUKU KICTKOBUX AedeKTiB y BUrNsgi
nopuctoro rigpokcianatuty (FA), Skui HacudyloTb aHTMbakTepianbHUM 3acobom (i3oHiasngom,
pudamniyuHom) [1], Cnocib nonsrae y MexaHiyHin caHauji KicTKOBOI MOPOXHWUHW i HACTYMHOT NNACTUKN
il KepamiyHMM MaTepianoM Ha OCHOBI NOPUCTOrO TigpoKCianaTuUTy, HACUYEHOro CYMILLLLIO i30Hia3unay i
purdamniuuHy y CniBBiAHOLIEHHI KOMNOHEHTIB, Mac. %: idoHiasung - 35-50, pudamniuunH - 50-65.

Heponikom martepiany, WO ogepXaHWi 3a HaWOMMKYMM aHaroroM € MOXMUBICTb BUHUKHEHHSI
anepriyHux peakui BHacnigoK 3aCTOCyBaHHA aHTUBIOTUMKIB, Hee(EKTUBHICTbL aHTUMIKPOBHOI Ajii Yyepe3
NOLIMPEHY PE3UCTEHTHICTb MIKPOOpraHiamiB 40 aHTMBIOTUKIB, ranbMyBaHHS POCTOBOI aKTMBHOCTI
TKAHWH Ta HasIBHICTb MOXI/TMBOr0 TOKCUYHOTO BMIMBY.

B ocHoBYy kopuCHOI MoAeni NOCTaBMneHo 3afady yAOCKOHANEHHsS cnocoby OTpMMaHHSA KoMMno3uuii
Ha OCHOBI rigpokcianaTuTy LUMSAXOM BBEAEHHSI 4O MOro CKknagy KOMMOHEHTIB fikapcbkux 3acobiB Ha
OCHOBi POCINMHHO| CUPOBMHK, ANs 3abe3neyeHHs aHTUMIKPOOHOI Al Ta CTMMYMOBaHHSA penapaTuBHUX
npoLecis Npu nikyBaHHi iHikoBaHUX AedeKTiB KICTKOBOT TKAHUHU.

MocTaBneHa 3agaya BUPILYETBCA TUM, WO Yy CNOcobi OTpUMaHHSA KOMMEKCHOro MaTepiany ans
NNacTukn KiCTKOBUX AedeKTiB 3 aHTUMIKPOOHOK aKTUBHICTIO, LLO BKIOYAE OTPUMaHHS Ha NepLioMy
eTani NopoLKy rigpokcianaTuTy, 3rigHO 3 KOPUCHOK MoAennto, nicns uboro, Ha Apyromy eTani, 4o
MOPOLLKY TFigpoKcianaTtuTy AodalTb AUCTUNBOBAHY BOAY, CYCMEH3il0 HaHOYaCTMHOK cpibna Ta
nonepeaHbLO NPUroTOBaHUN PO3YNH XXMBOKOCTY B OUCTUITbOBAHIN BOAi 3 KOHUEHTpauieto 1 mr/mn, i Ha
TpeTbOMy eTani ogepXxaHy cymiwl o6pobnsTb ynbTpassykom 3 yactoTot 40 kl'y npotarom 10 xB, Ta
BMCYLLYIOTb B CYLIMIbLHIN Wadi npotarom 24 rog 3a Temnepatypu 60 °C, 4oBOAsYM OO CYXOro CTaHy,
B pe3ynbTaTi YOro OTPUMYHIOTb TaKy KOHLEHTpaLilo KOMMOHEHTIB B rigpokcianatuTosii maTpuui (MKr/r):

HaHOYaCTMHKM cpibna 5-20

€KCTPAaKT XXMBOKOCTY 100.

Y MeOuyHin npakTuli cnocTepiraeTbCs CTIMKUI NOMUT Ha Nikapcbki 3acobu Ha OCHOBI POCIMHHOI
CUpoBUHW. Lle 3ymoBReHo TuM, O (IiTOCMPOBMHA € He3aMiHHUM [IXeperioM pPeyoBUH 3 Pi3HUMMU
NOTEHUINHUMKW BNNUBaMK, $Ki OyXe YacTO HEeMOXMMBO OTpuMatTh 3 iHWUX [gxepen. BoHwu
BUPI3HAOTLCS MHOXUHHICTIO AiT, HU3bKOK TOKCUYHICTIO, 34aTHICTIO 4O CUHEPTiAHOT B3aEMOAil 3 iHLLIMMMK
pevyoBMHaMW Ta MpuaaTHi OO0 TpMBanNoro BXMBaHHA. 30KpeMa, HacTOsIHKa KOPEHIB >XMBOKOCTY
nikapcbKoro Mae npoTmnsanarbHy, aHTUCENTUYHY, KPOBOCMUHHY, paHo3arotoBasibHy,
Oonesacrnokinnuey [fil0 Npy paHax, MOLUKOMXKEHHI KiCTOK, remartomax, BuBMXax. Pigkun ekcTpakT
KOPEHIB XXWUBOKOCTY MICTUTb anaHTOiH, AyOunbHi pedoBuHKU, cdraBoHoign, BiTamiH B12, kanin, cnus,
KpOXMarb, POCMVHHI KNCNOTW, TPUTEPMNEHWN, ankanoign niponisangnHoBOi rpynu, nonicaxapuau, TaHiHu,
iHyniH Ta 6inkosi cnonyku [4].

ba3zoBMM KOMMOHEHTOM KOMMO3UTHOrO MaTtepiany € Trigpokcianatut, WO € MiHepanbHO
CKIagoBOK KiCTKOBOI TKaHWHW. HaHo4yacTuHku cpibna BMKOHYKOTb aHTMOakTepianbHy QYHKLUiO i €
nepcneKkTMBHMM 4OOATKOM [0 KOMMO3WTHOrO maTtepiany, Lo A03BOMSE AOCAITA aHTMOaKTepianbHOro
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BNMBY 0€3 BWHUKHEHHSI aAHTUBGIOTUMKOPE3UCTEHTHOCTI. CrMpTOBUMIA E€KCTPaKT KOPEHIB >KUBOKOCTY
BUKOHYE (PYHKLIiO pereHepytoyoro Ta NpoTumMikpobHoro 3acoby.

[na oTpyMaHHS eKCTPaKTy KOPEHIB XXMBOKOCTY, CUPOBUHY NOAPIOHEHY OO PO3MipYy YacToK 2-3 MM,
ekctparyBann 70 % eTaHonom (cniBBigHOLLIEHHA cupoBuHa-ekcTpareHT 1:10) metogom ApibHOI
MaLepauii npotarom Tpbox Ai6. [ani oTpymaHy BUTSKKY BUCYLLYIOTH OO KamenenofibHoro rycroro
EeKCTPaKTYy.

Cnoci6 oTpumaHHSA KOMMIEKCHOro maTtepiany Ang MnacTuKM KICTKOBUX AedekTiB nondrae B
HaCTyMmHOMY.

HaHopo3MipHMIA  CTEXIOMETPUYHUIA  TigpoKCianaTUT CUHTE3YTb 3  EKOJOMYHO 6Ge3nevyHux
KOMMOHEHTIB 3a peakLi€to:

10CaCl2+6Na2HPO4+8NaOH—Ca10(POa4)s(OH)2+20NaCl+6 H20.

Mepwuin etan BKkAYae podaBaHHA no kpannam 500 mn po3uynHy rigpodocdaTty HaTtpito
(Na2zHPO4) 3 koHueHTpauieto 0,06 monb/m go 500 mn posumHy xmnopuay kanbuito (CaClz) 3
KoHLUeHTpauieto 0,1 monb/n npu nocTinHoMy nepemilyBaHHi npu Temnepatypi 80 °C KopekTyBaHHS
KMCNOTHOCTI cepefoBula MNpOBOAATb [0OABaHHAM MO KpanfsM po34vvHy TigpoKCMAay HaTpilo 3
KOHUeHTpauieto 1 monb/n ao gocarHeHHa pH=11. OTpumaHuii ocag 3anuwwiatoTb Ha 21 roguHu npwm
nepemiwysaHHi i TemnepaTtypi 80 °C. [dani po3uvH BiACTOWOWTb 24 rogvHU i Ha HACTYNHWA OEHb
NpoOMMBalOTb, HaOOCaAOBUA PO3YMH BMOANAKTL [AeKaHTauielo i npommBaloTb MOBTOPHO (AN
BUAAaneHHs nobiyHMX NPOAYKTIB peakuii NPOMMBAHHSA MOBMHHO BiAbyBaTUCA NPUHANMHI TPUPa30BoO).
Onepauito NOBTOPIOKTL A0 AOCATHEHHS HenTpanbHoro pH=7. Ocag BucywytoTb npu 100 °C npoTsarom
24 rogviH | OTPMMYIOTb NOPOLLOK rigpoKCianaTuTy.

Ha gpyromy etani HaBaxky BucyweHoro I'A macoto 5 r nomiwaTb B XiMiYHUIA cTakaH o6'emom 50
MM Ta JodalwTb Aekinbka Mn ANCTUNbOBaHoi Boawu. [linetgosaTopom BigbupalTb po3paxoBaHui
06'eMOM CYyCNeH3in HaHOYaCTUHOK cpibna aAns 4OCATHEHHS LinboBMx KoHueHTpauiin AgNPs (Big 5 o
20 wmkr/r) y komnosuTi. [lonepedHbO TrOTYIOTb PO3YMH JKMBOKOCTY Y [AUCTUNBOBaHIA Bodi 3
KOHLUeHTpauieto 1 mr/mn, Biogbupatots ninetgo3atopom 0,5 mn Ta gogatoTb B ctakaH 3 A ta AgNPs. B
pe3ynbTaTi 04epXyrTb KOMMO3UT 3 KOHLEHTpaUieto xxmBokocTy 100 MKr/T rigpokcianatuTy.

Ha TpeTbomy eTani ogep)kaHy cymill 06pobnstoTb ynbTpasBykom 3 YacTtotoro 40 kI'y npotsirom 10
XB Ta nomiwawTb B cywunbHy wady Ha 24 rogq npy 60 °C. OpepxaHuMM CYXu KOMMO3WUT
nepeTnparTb B araToBii CTyMLi Ta NPecyoTb B AUCKM AiaMeTpoM 8 MM Ta TOBLUMHOW 6ins 1,5 mm.

OTpyMaHum KOMMO3UTHUMIM MaTepian NPOAEMOHCTPYBaB CUMHEpPrigHYy aHTUMIKPOOHY aKTMBHICTb,
Be3neyHicTb Ta 3gaTHICTb IHAYKYBaTW pereHepadito, NiATBEPMKEHI eKCnepuMeHTarnbHO.

Mpuknag 1. MNpu npoBeAeHHi AOCNIMKEHHA NPOTUMIKPOBHOI aKTMBHOCTI KOMMO3WUTY Ha OCHOBI
rigpokcianaTuTy Ao CKknagy, SKoro BXOQUNN HaHOYaCTUHKKM cpibna y koHueHTpauii Big 5 go 20 mkr/r Ta
€KCTPaKT i3 KOpEHIiB XMBOKOCTY B KoHueHTpauii 100 mr/r, ©6yno BCTAHOBMNEHO WNOro 34aTHICTb
3aTpuMMyBaTy PiCT MyNbTUPE3UCTEHTHUX MIKPOOPraHi3aMiB 36yAHUKIB paHOBOI iHGEKLi.

Tabnuusa 1

AHTMMIKpOOHa aKTUBHICTb KOMMNO3UTIB rigpoKcianaTUT-HAHOYaCTUHKKN cpibna-cnMpToBUIA EKCTPaKT
xusokocty (TA-AgNPs EXX), meToq ouckis.

KoMMO3uT HiameTp 30HM 3aTPUMKM POCTY MiKppopraHismiB, MM .
S. aureus E. coli K.pneumoniae E.faecalis
FA-AgNPs 5-EXX100 7 7 0 8
FA-AgNPs 10-EXXK100 8 8 7 8
F'A-AgNPs 20-EXXK100 10 8 7 9
F'A-E>K100 0 0 0 7
"A-AgNPs 5 0 0 0 0
"A-AgNPs 10 7 0 6 0
FA-AgNPs 20 8 7 7 0
rA 0 0 0 0

Mpuknag 2. Mpu npoBefeHHi AocnigpkeHHss 6e3neyHOCTi MpoToTMMNY Ta WOro 3AaTHOCTI OO0
CTUMYIIOBAHHA pereHepaTMBHUX MPOLIECIB Y KiCTKOBIW TKaHUHI Ha KyrbTypi MOACLKUX OepManbHUX
idbpobnactie Oyno BCTaHOBMNEHO, O 3anpornoHOBaHi KOMMNO3UTK 6ynu 6e3nevyHMn ynpogoBX M'siTu
[i6 (Tabn. 2) Ta 3gincHBanNu NoMipHy CTUMYIHOBasbHY Aito Ha KNiTUHW Nntoacbkmx ibpobnacrTis.
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Tabnuuga 2

BesneyHicTb Ta 30aTHICTb 4O pereHepyBanbHOro BNiMBY KOMMO3MTIB FigpoKCianaTuT-HaHO4aCTUHKM
cpibna-cnMpToBUiA EKCTPAaKT XUBOKOCTY Ha KynbTypi AepManbHux ¢ibpobnacrtis

KinbKicTb XUBMX KNiTUH AepmanbHux ibpobnacTis (%) y NOpiBHAHHI 3
Komnosut KOHTpOJIEM
1 goba 3 oobu 5 ni6

FA-AgNPs 5-EXK100 117,116,0 109,3+8,2 103,740,7
FA-AgNPs 10-EXK100 110,5£14,5 105,6%15,7 99,0£16,5
FA-AgNPs 20-EXK100 107,5+£7,3 103,7£11,5 89,4+9,0

FA-EXX100 108,614,0 116,0+6,4 114,845,2
FA-AgNPs 5 118,8+£17,6 111,9£18,3 113,7£10,4
FA-AgNPs 10 138,7+7,6 130,944,0 126,9+10,1
FA-AgNPs 20 140,2+3,9 129,545,1 116,9+11,4
rA 72,7+27,3 65,8+29,6 66,4+31,5

[hxepena iHdbopmallii:

1. MNateHT YkpaiHm Ha KM Ne 37180 ony6n. 25.11.2008, bron. Ne 22, 2008 p.
2. MarteHT Ykpainm Ha KM Ne 11609 ony6n. 16.01.2006, Bton. Ne 1, 2006 p.
3. MarteHT Ykpainm Ha KM Ne 113143 ony6n.10.01.2017.

4. NaTteHT YkpaiHm Ha KM Ne 76971, onybn. 25.01.2013 Bron. Ne 2, 2013 p.

®OPMYJIA KOPUCHOI MOJEN!I

Cnocib oTpyMaHHA KOMMEKCHOro Martepiany Ans nnacTuku KiCTKOBMX AedeKTiB 3 aHTUMIKPOBHOI
aKTMBHICTIO, LWO BKMNIOYAE OTPMMaHHSA Ha MeplioMy eTani MOPOLWKy FigpokcianatuTy, SKWR
BiApPi3HAETbLCA TUM, WO MiCns LbOro, Ha APYyroMy eTani, 40 MOPOLLKY FigpokcianaTuTy Ao4aloTb
ANCTUNBbOBaHY BOAY, CYCMEH3il0 HaHOYaCTMHOK cpibna Ta nonepeaHbO MPUIrOTOBaHWU PO3YMH
XMBOKOCTY B AMCTUIbOBAHIA BOAi 3 KOHUEHTpauieto 1 Mr/mn, Ha TPeTboMy eTani OAepXaHy Cymill
06pobnstoTe ynbTpa3BykoM 3 yacTtotol 40 k'y npotarom 10 xB, Ta BMCYLWIYHOTb B CYLUWMbHIN Lwadi
npotsarom 24 rog 3a Temnepatypu 60 °C, noBoaauM OO CYXOro cTaHy, B pesynbTaTi Yoro oTpUMyoTb
TaKy KOHLEHTpaLito KOMMOHEHTIB B rigpoKcianaTUTOBIN MaTpuLi, MKr/r:

HaHO4YaCTUHKM cpibna 5-20

€KCTPAaKT XXMBOKOCTY 100.

Komn'totepHa BepcTka |. CkBopLioBa

1O "YkpaiHcbkuil HaUioHanbHWUIA ogic iIHTENeKTyanbHoI BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601



