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CHUHTE3 HAITIOBHEHUX AJTIOMOCUJIIKATHUMH
HAHOTPYBKAMM AT'AP-AI'APOBHUX I'EJIIB JJISA
PAHOBUX ITOKPUTTIB

Mema. OOdepacamu ma Oocnioumu cepilo azap-azaposux 2iopo2enié 3 Memor GUABILEHHS
BNIUBY HAHOPOIMIDHO20 MAMeEPIAy HANOBHIOBAYA HA IXHI (i3UKO-XIMIUHI XAPAKMEPUCTIUKU.

Memoouka. 3acmoco8ano cyvacHi memoou Qi3uxko-xXiMiuHo2o aHanizy O0nsi 00CAIONCEeHHs
Mmopgonocii ma cknady 2iopoceni@ Ha OCHO8I az2ap-azapy, HANOBHEHUX 2aN0I3UMHUMU
ANIOMOCUTIKAMHUMU HAHOMPYOKAMU.

Pezynomamu. 3 GUKOPUCMAHHAMMEMOOIE  CKAHYIOYOI  eIeKMPOHHOI  MIKPOCKORII,
eHep2oOUCNEPCILIHO20 CNeKMPOCKONIYHO20 XIMIYHO20 AHANI3Y MAIHGpayep8oHoi cnekmpockonii
NnpPOBEOeHO OOCIIONHCEHHS CMPYKMYPU | 81ACMUBOCMEN CUHME308AHUX HAHOKOMNOZUMHUX2IOpO2eNis.

Haykoea noeusna. Bnepuie cunme308ano HAaHOKOMNO3UMHI2IOpo2ei Ha OCHOBI NPUPOOHO20
noxaicaxapudy azap-aeapy, HANOGHEHI 2aJIOI3UMHUMY — ATIOMOCUNIKAMHUMY — HAHOMPYOKaAMU,
00CNIOIHCEHO IXHI CMPYKMYPHO-MOPDON02IUHT Ma CNEKMPATbHI 61ACMUBOCHII.

Ilpakmuuna 3nauumicms. Ompumani mamepianu MoONCYmv Oymu SUKOPUCNAHI NpU
PO3podYI paHOBUX NOKPUMMIB, KOCMEMUYHUX 3AC0018 | K HOCIT NIKAPCLKUX PEHOBUH.

Knrouoei cnosa: nanoxomnozumuuii 2iopoeens, azap-aeap, HaLompyoxa, iHgpavepsona
CNEeKmMpOCKONIs.

Bcemyn. Teni — aparnmcTi Tina, Mo CKIIAMAIOTHCS 3 TPUBUMIPHOTO MOJIIMEPHOTO Kapkaca i
pIIVMHU, TPEACTABJISIOTh HIMPOKUN CHEKTP pPI3HOMaHITHUX (YHKI[IOHAIBHUX MarepiajiiB, sKi
3aiiMaloTh MPOMDKHE CTAHOBHWIIE MK PiAMHAMHU 1 TBEPAUMH Tinamu. ['enm BiIpi3HSIIOTHCS THKOIN
VHIKQTbHUMH MEXaHIYHUMH, ONTHYHUMHU Ta EICKTPUUYHHUMHU BIIACTUBOCTSMH, IO BU3HAUYAE iXHE
IIMPOKE 3aCTOCYBAaHHS B IPOMHUCIOBOCTI Ta moOyTi. CTpyKTypoBaHa CHCTEMa HAJA€ TelisiM
MEXaHIYHHUX BJIACTUBOCTEH TBEPAMX TUI: BIACYTHICTb IIMHHOCTI, 3JaTHICTh 30epiratu ¢opmy,
MIIHICTh, 3JAaTHICTh OO NpPYKHOI 1 enacTuyHOi Aedopmarii. OcTaHHIM YacoM BEJIHMKY YBary
NPUBEPTAIOTH TEJi Ha OCHOBI OiomomiMepiB, fKi BiAPI3HAIOTHCS BiJl CHHTETHYHUX MOJIMeEpiB
BIJICYTHICTIO TOKCHYHOCTi, OIOCYMICHICTIO 3 >XHBHUMH CHCTEMaMH, CHPHUSATIUBAM O10JOTIYHUM
po3KiIaiaHHsIM 1 JocTymHicTio. Cepen GiomosiiMepiB HAHOUIBII IMUPOKE BUKOPUCTAHHS 3HAXOISATH
ToJTicaxapuy.

Ananiz ocmannix nyonikauini no npoonemi. HaHOKOMIO3UTHI T1ApOTeNi MPEACTABISIIOTh
cO0OI0 TPUBUMIpPHI 3LIMTI MOJIMEpHI CITKM, HAIIOBHEHI HAaHOYACTMHKaMHM ab0 HaHOMaTepiajamu,
TaKUMH, SIK TJIaCKi TJIMHU 1 JUCKPETHI HEOpPraHiuHI HAHOYACTUHKU. Taki CHCTeMHU 3HAXOMSTh
IIMPOKE BUKOPUCTAHHSA B Cy4acHi OiomMenuIMHi B o0iacTi imkeHepii TkaHuH Tina [l], mis
CTBOPEHHS CUCTEM JIOCTABKH JiKiB [2], a TaK0X B SKOCTI 6ioceHcopiB [3]. BBeneHHs HamoBHIOBAYiB
HaJa€ rejsiM BIIMIHHUX MEXaHIYHUX BJIACTUBOCTEH, 1110 B CBOIO YEPry CIpUsIE MOAO0TAHHIO IEBHUX
oOMEKeHb, SKi MalTh 3BHYaliHi moiiMepHi rigporem [4-6]. Hanomemwmmua 3acTocoBye
MOXJIMBOCTI Ta 00’€KTH HAHOTEXHOJIOTIM 3 METOI0 JIarHOCTHKHU Ta JIIKYBaHHS 3aXBOPIOBaHb a0o0
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JUTSl TIOKpaIleHHs OlosioriyHnX (yHKIH opranizMy. B HanoMmenuuHiid OG10TeXHOJOTIi 0a30BUMH €
HaHOKPHUCTAJIYHI Marepiaiau, J0 SIKHUX BIIHOCATHCS 1 TAJUIOI3WTHI AJTIOMOCHIIIKaTHI HaHOTPYOKH.
XiMIYHI CHOJIYKH TYOYJspHOI, TpyOdacToi (opMH BHUKIMKAIOTH O ceO€ 1HTEpeC Yy CIeHialiCTiB
3aBJISIKM HOBHM MOXJIMBOCTSIM y CHHTE31 MaTepiajiiB 3 BIAMIHHUMH BiJ] MJIACTUHYACTUX Ta 1HIIUX
Mopdosoriynux (GpopM BIACTUBOCTAMHU.3a JONOMOTOI0 HAHOTPYOOK IEBHOTO JiaMeTpy 1 JOBKHHU
MOJKHA YTNpPaBIATH (QYHKIIHHUMHU XapaKTepUCTHKaMH Oa)kaHOTO KiHueBoro mpoaykty. Iopsa 3
BEIMKOIO  PI3HOMAHITHICTIO CHHTETHYHUX HAHOTPYOOK ICHYIOTh TNPHPOJAHI  TaIOI3UTHI
QTIOMOCHWITIKaTHI HAHOTPYOKH, SIKI BIAPIZHSAIOTHCS BHUCOKOI JTUCIEPCHICTIO 1, BIJIMOBIIHO,
PIBHOMIPHICTIO PO3MOAUTY B SKOCTI HamoBHIOBa4Ya B reisx [7]. ['ammoi3uTHi HAHOTPYOKH €
MaTepiajJoM IPUPOIHOTO MOXOIKEHHS Ta KOMEPLUIMHUM MPOAYKTOM, SIKHUM OTPUMYIOTH 3 MiHEpaTy
rautoizuty. ['ammoisut onucyersest Ximiunowo dopmysoo Al,Si;Os(OH)sNHL0, ae n 3miHOEThCS
Bix 0 10 2, mpu IbOMY BOJIa 3HAXOAUTHCS MIXK IIApaMU KPUCTAIIYHOTO TBEpAOro Tina. ["amnoi3uTHi
HAHOTPYOKM HE MiJIAI0ThCs Oiogerpananii i € 610CyMiCHUMH, TIO 3YMOBIIIOE€ IMIUPOKI MOKITUBOCTI
iXHBOTO BHKOPHCTAHHS B MEIUIIMHI, KOCMETOJOrii, BerepuHapii. ITomimepHi rigporeni Ha OCHOBI
OPUPOJHUX KOMIIOHEHTIB 1 TaJUIOI3UTHUX HAHOTPYOOK 3 "pO3yMHHMH" BIACTUBOCTSAMHU
BUKJIMKAIOTh 3HAYHUN 1HTEpEC Yy AOCHITHUKIB, OCKUIBKH 3aTpeOyBaHi B MEIUIMHI SK TeparneBTUYHI
CUCTEMHU 3 TPAHCIIOPTHUMH, Oap’€pHUMH, aOCOPOYIOUMMH BIACTUBOCTSAMU JUIsl 3aTOEHHS paH MpuU
OIMIKOBIH Teparii, K caHiTapHi BOJOrOMOIIMHAIOYI MaTepianu (KpoB, ceda, miT i T.4.) [8, 9].
[IpoMHCITOBICTh TaKOXX dYeKae Ha po3poOKy Ta BIPOBAKCHHS CEIEBUX aHTHU3AMMITHIOIOYNX
MMOKPHUTTIB, MOKUBHHUX CEPEIAOBHIIL JIJIsI POCIUH 1 "COHSIYHUX CTaBKIB'" JIs aKyMYJTIOBaHHS COHSYHOT
eneprii [7, 10].

Ilocmanoseka 3aeédanna. Mu BBaXaemo, IO SBHIIE EHEPreTMYHO MIIHOI aacopOii
MOJICKYJI Ha HAHOTPYOKaX, SIKE MO>KE 3yMOBJIIOBAaTH YIOBUIbHEHE BUIUICHHS (QYHKLIHHO 3HAUYLIIX
PEUOBHH 13 MaTepiaity, MOke OyTH BUKOPHCTAHO MPHU PO3pOOIi HAHOHATIOBHEHUXTE€JICBUX PAaHOBUX
MMOKPHUTTIB TUITY arap-arap/rajuioi3uTHIHAHOTPYOKH.

Pezynomamu oocnioryncenns. CuHTE3 Timporeseil 3aiicHIOBAIM TakuM 9uHOM: 70 200 mMr
arap-arapy aojasaiu 20 M1 IUCTUILOBAHOT BoaM, Harpitoi g0 60-70°C, ButpuMyBaiu 15 XBWIMH
JUIsi HaOyxaHHs OiomoyriMepy, TOTIM Ha BOJsHIM OaHI MPOBOAMJIM OCTATOYHE PO3UYMHEHHs arap-
arapy, 0 OTPHUMAaHOTO PO3YMHY J0JaBaJIM BiANOBiIHO 1, 2 Ta 3 Mr rajioi3UTHUX HAHOTPYOOK,
PO3MOAIIAIOYM IX TEpeMilllyBaHHSM II0 BChOMY 00’eMy oTpuManoi cymimm. OpepkaHuii
HAaHOKOMIIO3UT BUTPUMYBAJIU B XOJNOMMIBHUKY mpu 6 °C mporsrom 30 xB ans (hopMyBaHHS
rizporento. Bmict HaHOTPYOOK MO BiJHOLIEHHIO 10 arap-arapy BigmosigHo ckias 0,5, 1 ta 1,5
%Mophonorito HAaHOKOMITIO3UTHUX TiIPOTENiB AOCTIKYBAIA METOAOM CKaHYIOUYOi €JeKTPOHHOI
MiKpocKoIii3 BuKopuctanasaM Mikpockormry MIRA3LMU, Tescan3 po3niibHOIO 34aTHICTIO =1 HM 1 3
CHCTEMOIO €HEPIOAMUCIIEPCIHHOrO CrieKTpocKomiyHoro xiMiunoro anamizy Oxford X-MAX 80 mm?
3 HeBU3HaueHicTio npuiany =1 %. [Hpopmarito npo SIKICHUHM CKJIaJ TiAPOTeiB Ta B3aEMOAII0 MIX
KOMITOHCHTaMH MarepiajiB OTPUMYBaJd MUIAXOM aHalmizy iH(padyepBOHMX CIEKTPIB 3a
pO3TalIyBaHHIM Ta IHTEHCHUBHICTIO MAaKCHUMyMIB CMYT KoiuBaHb. [Y mocnimpkeHHS 341MCHIOBAIH
npu KiMHaTHil Temmeparypi Ha cnextpomerpi IRAffinity-1, Shimadzus o6macti 4000-550 cm™ 3
HEBH3HAYEHICTIO Mprmay +1 cM™.

Jis OIIHKM SKOCTI OTPUMaHHX MaTepialiB BUKOPUCTOBYBAJlacsi CHCTEMa 3arajbHUX
OpPraHOJICITUYHUX TTOKA3HMKIB, /10 IKMX BIIHOCATH 30BHIITHIN BUTJIS, CMAK, 3arax, KOHCUCTEHIIIIO,

komip. Ha pwuc. 1 HaBemeno 3o00pakeHHs 3pa3KiB arap-arapoBuUX TejiB, CHHTE30BaHHUX 3a
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BHIIICHABEICHOIO METOINKO0. JKOBTHH KOJip 00yMOBJICHHI 3HaYHOIO (OJIM3BKO 1 CM) TOBIIMHOIO
3pa3KiB TeNlB, a MOTJIUOJICHHS IHTEHCHBHOCTI BIATIHKY IIOB’s3aHE 31 30UIBIIEHHSM BMICTY
HaIlOBHIOBaYa raJuI0i3UTHUXHAHOTPYOOK Bix 0,5 10 1,5 %. Ha moTHK MIIHICTB TigporeniB pocTe 31
3pOCTaHHSM KOHIIEHTPALlii TalJIO13UTIB.

a 0 B
Puc. 1. Ontuuni pororpadii 3pa3kiB arap-arapoBux rizporeJis 3 BMicTOM rajioi3sMTHIX
HaHoTpyOoK 0,5 (a), 1 (0) Ta 1,5 % (B)

[Ipu BUCymIyBaHHI TiIpOreiiB BiI0YBAETHCS KOHIICGHTPYBAHHS 1 arjioMeparlisi HamoBHIOBa4a
Ha OKpeMHX [IIsSHKAaX, MpO IO CBiA4aTh HaBeaeHi Qororpadii CKaHYyOUUX €IEeKTPOHHUX
300pakeHbh BUCYIICHHUX TeNIB B 00J1aCTI KOHIIEHTPYBaHHS HaHOTPYOOK B 3pa3zkax (puc. 2). Hmwxkua

YITKICTh 300pa)KEHHS aTFOMOCHIIIKATHUX HAHOTPYOOK MOXKE CBIAYMTH, OUEBUIHO, MPO T€, IO BOHH
BKPUTI IIAPOM MOJIIMEDY.

MIRAS TESCAN|  SEM HV: 10.0 KV WO 188 URAI TESCAN] SEMHV: 100KV | WD 1548 mm

Det: SE 200 nm

Puc. 2. ®oTtorpagii ckaHy0UHNX eJIEKTPOHHUX 300pakeHb BUCYLIEHUX reJliB 3 BMiCTOM
HaHOTPYOOK 0,5 (a), 1 (0) Ta 1,5 % (B)

JInst miATBEpIKEHHSI HASIBHOCTI Ta BCTAHOBJICHHS PO3IOILTY aTFOMOCHITIKATHUX HAHOTPYOOK
B arap-arapoBUX TrejisiX OyJio 3MIMCHEHO XIMIYHUIN €JeMEHTHUN aHali3 BUOpAaHHMX 00JacTeil TeimB
(puc. 3). Ho 3BHUuaiiHOTO CKiIaly arap-arapy BXOAsTh ByrieBogu (no 70 %) 3 aromamu a3oTy Ta
cipku, conyku OinkoBoi mpupoau (1-2 %) 1 3HauHA KiTbKICThiOHIBKAIBIIIOTONO. TakKuM YHMHOM,
OCHOBHUMHU €JIEMEHTaMU arapy € BYIJIellb, KUCeHb, Kanblliid. [Ipy HamOBHEHHI rejliB HAHOTPYOKaMu
B CIHEKTpax EHEProJMCHEepCiHOr0 aHalli3y TOBUHHI 3’SIBUTHCS CHUTHAIA aTOMIB KPEMHIIO i
ATIOMIHIIOTA, JOJATKOBO, KHUCHIO. KiTbKICHHMII BMICT €JIEMEHTIB, 3a(iKCOBaHUX B CIEKTpax
HaIOBHEHHMX T1APOTeIIiB, HaBeACHO B Ta0mmIi 1.
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a 0 B
Puc. 3. ®oTorpadiickanyounxe1eKTPOHHHX300paKeHbBUCYIEHUXTeTiB3 BMiCTOM
HaHOTPYOOK 0,5 (a), 1 (6), 1,5 % (B) 3 BUOPAHUMHUOOJIACTAMY IUISI XIMiTHOTOAHAII3Y

3HaYHMI BMICT ByIJIEmio B 3pa3kax (25,85-37,31%) BiIHOCHTHCS 10 OPraHidYHOIO BYIJICIIO
arap-arapy (tabmumst 1). EnemenTn KpemHiii Ta amiOMiHIA BiANOBINAIOTh TAIOI3UTHUM
HaHOTpPyOKaM, a iXH€ CHiBBiAHOWIEHHA Oym3bko 1:1  BiAMOBiAaE  CTEXIOMETPUYHOMY
crmiBBigHOmEeHHI0 B rayioisuti [10]. Takum 4MHOM, Ta/UTOI3WTHI aTFOMOCHITIKATHI HAHOTPYOKH
PIBHOMIPHO PpO3MOAUISIOTECS B MaTpHIll arap-arapoBoro rigporento. KuceHb MICTUTBCS SK B
OpraHiuHii CKIAJOBii, Tak i B QIIOMOCWIIKATHHUX HaHOTPYOKaX, CTPYKTYpPY SIKHX YTBOPIOIOTH
[IAPUKPEMHEKUCHEBUX TETPaeApiB 1 aTIOMOTIPOKCUIBHUX OKTaenpiB. BusiBieHi KambLiid Ta
¢bochop BiTHOCATHCS, HMOBIPHO, 10 JOMIIIOK I'eJISyTBOPIOBAaYa Ta MPUPOIHUX HAHOTPYOOK.

Tabnuys 1.
PesynbTaT XiMiYHOT0 €HeproaucnepciiHOro aHaJIi3y BUCYyIIEHUX rejliB y BUOpaHHUX
obJracTax
Bwmict Bwmict enemenrtis, % ar.
HAHOTPYOOK, % C @) Si Al Ca P
0,5 25,85 53,66 9,26 10,45 0,36 0,42
1 35,46 44,80 10,43 9,32 - -
1,5 37,31 46,50 7,91 8,06 0,22 -

I4 cnoektpockormiss TpaguIliiHO IIMPOKO BUKOPUCTOBYETHCS I JIOCHIDKEHHS Ta
XapakTepu3allii NPUPOJHUX CKJIAIHUX T'eTepo IMOJIicaXapHliB 1 rajakTaHiB, 30KpeMa IpylH arap-
arapy. B 4 cmekrtpax cBixkomnpurotoBineHux riaporemiB (Puc. 4) cnocrepiratoTbcss iHTEHCUBHI
IIMPOKI CMYTU MOTJIMHAHHS BOJIY Ta TAPOKCHIBHUX I'PYN KOMIOHEHTIB TeiB B 001aCTi BaJIGHTHUX
kommBaub pu 3700-3000 cm™.
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Puc. 4. T4 cnekTpu rigporeniB B giana3oHi ckesgeTHnx kojausans npu 1300-800 em™ 3 BMicTOM
HaHOTpPYOOK 0,5 (a), 1 (0) Ta 1,5 % (B)

[IpucyTHICTH BOJU TaKOX MPOSIBIAETHCS IHTEHCUBHOIO CMYTOI0 J1e(OpMaIlifHUX KOJUBaHb
6m3bko 1740 cm™’. BUABIeHO cKeleTHi KOJIUBaHHS npu 1181.4-1186.22, 1151.5, 1111.96-1119.68,
1071.46-1074.35, 1042.53-1043.49 cM lTa MeHI iHTeHCHBHI HIKYe 990 CM'l, SIK1 BIJTHOCSITBCA 1O
3B’s13kiB C-C Ta C-O momimepy. Po361HOCTI B MaKCUMyMax MiKiB, OYEBHIHO, MOYKHA BITHECTH JI0
MOoXUOKH MpobomiAroToBKU. BuxinaHi HaHOTpYOKMMaloTh cMyTu nornmHanHs npu 1118.73, 1028.08,
1001.07, 907.52 em. Ha mam MOTJISAM, 1l CMYry He mposBuiKcs B I crekTpax KOMIO3WIIHHUX
TiIporesiB Yyepe3 HU3bKHUI BMICT HAHOTPYOOK B TiJpOreNsaxTa MOXKIUBUN HEPiBHOMIPHHUHA pO3MOILT
HaHOTPYOOKHA JIOKaJbHUX JIJISHKaX B MacuBi reniB. HempsiMuM apryMeHTOM MpPHUCYTHOCTI
AIOMOCUJIIKATHUX ~HAHOTPYOOK 31 3pOCTAal0YMM BMICTOM B TiApOreNsX € 3MEHIICHHS
IHTEHCUBHOCTEH CMYT MOTJIMHAHHS 31 301UIBIICHHSIM BMICTY HAHOTPYOOK.

Bucnoexku. CyHTE30BaHO HAaHOKOMIIO3UTHI TiJporeNi Ha OCHOBI MPHUPOJHUX MaTepialiB -
roJTicaxapuy arap-arapy Ta rajuloi3UTHUX aTFOMOCHIIIKATHUX HAHOTPYOOK. 32 OPTaHOJICNTHYHUMH
Ta (i3UKO-XIMIYHUMHU TIOKa3HUKAMU TeJi MPUAATHI AJI1 3aTOCYBaHHS B O10TEXHOJIOTiil MEIUIINHI
JUIs CTBOPEHHSI MEIMYHUX ACENTUYHHUXIIOB’ S30K,IPCHYIOUNX COPOEHTIBTa MOKPUTTIB. XIMIUYHUI
aHami3 HAHOKOMITIO3UTIB BIJIIOBIIA€ €JIEMEHTHOMY BMICTY KOMIIOHEHTIB remis,
30KpeMarajuioi3sUTHUXHAaHOTPpYOOok. B IU  cmekTpax mposBIAIOTBCA CMYTH  MOTJIMHAHHS
CHHTE30BaHMX TiJJpOTeIiB.
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CHUHTE3 HAITIOJIHEHHBIX AJTFIOMOCUJIMKATHBIMHU HAHOTPYBKAMU

AT AP-ATAPOBBIX I'EJIEM JJISI PAHEBBIX IOKPBITHUIA

CVIIPYH H.I1.*, BEPE3A-KMH/I3EPCHKASA JI.B.**, BPUUYKA A.B.*** BPUYKA C.A.*
*Kuesckuil HAYUOHAILHBIU YHUBEPCUMEN MEXHOI02UU U OU3AHA

** HayuonanoHblll yHUGEpCUMem NUUeBbIX MEeXHOA02UL

*** Unemumym xumuu nogepxrnocmu um. O.0.Yyiik0 HAH Yxpaunwt

Heasp. [TonyunTs ¥ HCCENOBaTh CEPUIO arap-arapoBbIX THMAPOTEIEH C LEJIbIO BBISBICHUS

BIIMSIHUSA HAHOPA3MEPHOI'0 MaTepraa HarloJIHUTEN Ha UX (PU3MKO-XUMUYECKUE XapaKTEPUCTUKH.

Metoauka. lcrnosnb3oBaHbl COBPEMEHHBIE METOJbl (U3MKO-XMMHUYECKOTO aHalu3a i
uccieoBaHusi MOp(OJOTHM W COCTaBa THUApOTeNeld Ha OCHOBE arap-arapa, HaloOJHEHHbIX
raJUIOM3UTHBIMH ATIOMOCHIINKATHBIMU HAHOTPYOKaMH.

Pesynabrarsl. C HCIIONB30BAHMEM METOAOB CKAHMPYIOIIEH 3JIEKTPOHHOW MMKPOCKOINH,
SHEPTrOAUCIIEPCHOHHOTO  CHEKTPOCKONMUYECKOI0 XMMHUYECKOro aHaiuW3a W HH(]pakpacHou
CIEKTPOCKOIIMM  IIPOBEIEHO  MCCIECJOBAaHUE CTPYKTYpbl W  CBOMCTB  CHUHTE3MPOBAHHBIX
HAaHOKOMIIO3UTHBIX THMIPOTEIICH.
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Hayunas HoBu3HA. BriepBble CHHTE3MpOBaHbl HaHOKOMIIO3UTHBIE TUIPOTENN HAa OCHOBE
MPUPOJHOTO TMOJMCaxapuja arap-arapa, HAlOJIHEHHbIE TaJJIOU3UTHBIMU aTIOMOCHIMKATHBIMU
HAaHOTPYOKaMHU, UCCIIEIOBAHBI UX CTPYKTYPHO-MOP(OJIOTHYECKUE U CIIEKTPAIbHBIE CBOWCTBA.

IIpakTuyeckas 3HAYUMOCTb. [lomyuyeHHBIE MaTepUaabl MOTYT OBITH HCIIOJNB30BAHBI MPH
pa3paboTKe paHEeBBIX MOKPHITHIA, KOCMETHYECKHUX CPEJCTB U B KAYECTBE HOCUTENCH JIEKaPCTBEHHBIX
BELIECTB.

Knrwouesvie cnosa: HanHokomMno3umuuli 2uopozeis, a2ap-azap, HaHompyoKa, UH@GpPaKpacHas
CHEeKmMpPOCKONUSL.

SYNTHESIS OF AGAR-AGAR GELS FILLED WITH ALUMINOSILICATE
NANOTUBES FOR WOUND COVERINGS

SUPRUN N.P.*, BEREZA-KINDZERSKAYA L.V.**, BRICHKA A.V.***
BRICHKA S.YA.*

* Kyiv National University of Technologies and Design

**National Unversity of Food Technologies

*** |nstitute of surface chemistry named O.0O. Chuiko of NAS of Ukraine

Purpose.To receive and investigate a series of agar-agar hydrogelsfor determination of the
influence of nanoscale filler material on their physico-chemical characteristics.

Methodology.Was applied modern method sof physical-chemical analys to study
themorphology and composition of agar-agar hydrogels filled with halloysitea luminosilicate
nanotubes.

Findings.With the use of method so fscanning electron microscopy, energy-dispersive
spectroscopic chemical analysis and infrared spectroscopy was investigated the structure and
properties of synthesized nanocomposite hydrogels.

Originality.Was first synthesized nanocomposite hydrogels based on natural polysaccharide
agar-agar, filled with aluminosilicate halloysite nanotubes, investigated their structure, morphology
and spectral properties.

Practicalvalue.These materials can be used in the development of wound dressings,
cosmetics and as drug delivery vehicles.

Keywords: nanocomposite hydrogel, agar-agar, a nanotube.
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