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PAXVIMOBOI CAVJIE MAPATOBHBI

P33p360TKa HOBBIX allITIPE€TOB 1JIA IPUIAHUSA aHTPIMI/IKIJOﬁHLIX CBOJCTB
HEJATIJJ03HBIM TEKCTUJIbHBIM MaTepHuajlamM

AKTYaJIbHOCTh TeMbl HccaenoBanms. llocienHue necATwieTHss HeMaloe
BHUMaHUE YJEseTcsl pa3padOTKe ¢ MPOU3BOJCTBY TEKCTUJIA C 3aJlaHHBIMU
coiictTBamu. OAHY W3 JHUIUPYIONIMX TO3WLIHA B 3TOM HAIPABICHUH 3aHUMAET
aHTUMHUKPOOHAsi OT/EJIKa TEKCTWIbHBIX MarepuayioB. [loTpebutenbckuii crnpoc Ha
OJICK]Ty U TEKCTWIbHBIC W3ACNHS C TMOBBIIICHHBIMA TUTUEHHUYECKUMH CBOMCTBAMU
co3/lai Iedblii PBIHOK TMOAOOHBIX MPOAYKTOB, POCT KOTOPOTO YBEIMYUBACTCA
€KETOJTHO.

[Ipu pa3paboTke HOBBIX AHTUMHUKPOOHBIX IMpenapaTtoB HE0OXOIAUMO
YUUTHIBATH PsiJi KPUTEPUEB: TIpenapatr J0HKeH ObITh 3()PEKTUBEH MPOTUB MIUPOKOTO
CIEKTpa JEeUCTBUI OakTepuil U TPUOOB M B TO K€ BpeMsl ObITh HETOKCHYHBIM JIJIsi
OpraHu3Ma, HE BBI3BIBATh AJUIEPTHUIO WU pa3apakeHre. AHTUMUKPOOHBINH TEKCTHIIb
JOJDKEH OBITh YCTOMYUB K CTUPKE, CyXOH YUCTKE U TOpsSYEMY MPECCOBAHUIO — CAMBIM
IJIABHBIM MCIBITAaHUSAM, KOTOPBIM OH MOABEPraeTcs Ha MPOTSHKEHUU NEPUOA €ro
AKCILTyaTaluu.

Hcnonb30BaHWE HATYypAIbHBIX IEJUTIOJO3HBIX TEKCTHIBHBIX MAaTEPUAIOB C
MOBBIINIEHHBIMU  3aIIUTHHIMM CBOMCTBAMHU OCTA€TCA aKTyaJlbHbIM HE TOJIBKO B
MPOU3BOJICTBE MEAUIIMHCKOTO TEKCTWJIS U OOOPOHHOUM MPOMBIIUICHHOCTH, HO U B
MPOM3BOJACTBE TEXHUYECKOIO M JOMAIIHEro TeKCcTwis.  M3BecTHO, 4YTO BCe
NPUPOJIHBIC BOJIOKHA, KAaK W BCE MaTepUalibl U3 MPUPOJHBIX MOJUMEPOB,
MOABEPraroTCsi OMOTIOBPEKACHUSAM, YTO SIBJIIETCS UX HEJIOCTATKOM U OJTHOBPEMEHHO
JIOCTOMHCTBOM. B pesynbraTre OMOMOBPEXICHUN TEKCTUILHBIX MAaTEPHATIOB B MUPE
BBIBOJIUTCSI U3 CTPOSI OTPOMHOE KOJIMYECTBO MATEPUANIBHBIX IIEHHOCTEH — IMOTEpHU
TEKCTUJIbHBIX MaTEPUATIOB U3 LEJUIIOI03HBIX BOJIOKOH COCTABJISIIOT B T'OJl HECKOJIBKO
JIECATKOB MWJJIMOHOB J0JU1apoB. JleTanbHOE 3HAaHME MEXAHU3MOB B3aUMOJICUCTBUS
MUKPOOPraHU3MOB C TOJIMMEPaMU MPUPOJHBIX BOJOKOH IMO3BOJISIET 3alIUTUTH C
MTOMOIIIBIO CTICTIHAIBHBIX OMOIUAHBIX TIPETapaToOB MPUPOTHBIC BOJIOKHA.

['MaBHyIO pOJIb MPAKTUYECKH IO BCEM HAIpaBJICHUSM pa3BUTHUS HAYKU U
TEXHUKU Ha CETOAHSIIHUN JIEHb UTPAIOT HAaHOTEXHOJIOTuU. OJIHUM U3 HamlpaBICHUN
Pa3BUTUSI HAHOTEXHOJIOTHI B TEKCTUJILHON MPOMBIILICHHOCTH SIBJISIETCS pa3padoTKa
AHTUMHUKPOOHBIX TEKCTUIILHBIX U3JIEIUI C UCIIOIb30BaHUEM HAHOPA3MEPHBIX YACTHUII
MertauioB. Heopranumdeckue marepuainbl B HaHO(OpPME, TaKUe€ KaK METaulbl U UX
OKCHJIbl  TNPUBJICKAIOT BHUMAHHWE IO HECKOJBKMM TNPUMYMHAM:  BBICOKAS
MPOHUKAIOIAsE CIOCOOHOCTh, MHTMOUPOBAaHUE pOCTa MH(PEKIIMOHHBIX 3a00JIEBaHUI B
CBSI3M C MX aHTUMHKPOOHBIMHU CBONCTBAMH, CIIOCOOHOCTH BBIICPKHMBATH CYPOBBIC
ycnoBus mpouecca. Cozganue 3h(exTUBHBIX M 0€30MacHBIX MPernapaToB Ha OCHOBE



MEIN U €€ OKCHAOB, B TOM YHUCJIEe W HaHO(OpMe, Uil MPUAAHHUS aHTUMUKPOOHBIX
CBOMCTB TEKCTHUJIBHBIM MaTepuajgaM SBISIETCS Ha CETONHSIIHMA JEHb BECbMa
aKTyaJbHbIM M TIEPCIEKTUBHBIM HaIlpaBI€HUEM B c@epe 3alMUThl TEKCTUISI OT
paspywatoniero aenctsus Oakrtepuil u  rpuOoB. Marepuanibl, 00paOOTaHHBIE
KOMITO3UIIMOHHBIMU IIperapaTaMy, COAEpXKAIIMMH B CBOEM COCTAaBE MEIb, YK€
YCIEIIHO MCHOJB3YIOTCS B IIPOU3BOJACTBE M3JEIUN MEIUIMHCKOTO U TEXHHUYECKOIO
Ha3HA4YEeHMs], a TaKXkKe OO0€IaloT MHOYKECTBO IEPCHEKTUB IpU pPa3pabOTKE HOBBIX
AHTUMUKPOOHBIX areHTOB.

Crenenbp wu3y4yeHHOCTHM mnpooOjaeMbl. CylIeCTBEHHBI BKJIaJ B pPa3BUTHE
HAyYHBIX OCHOB aHTUMHUKPOOHOW OTHENKH TEKCTHJIbHBIX MAaTEpPHUaJOB BHECIH
u3BecTHble yueHble: KpuueBckuit I'.E., Onrtapxesckas H.Jl., Mopsiranos IL.A.
J.Borsa, PasyBacB A.B., Pollini, Muxammmu A.M., [lepkam H., [lextamesa E.

HuccepranronHas paboTa NPOBOAWIACHE B COOTBETCTBUUM C IUIAHOM
(GyHIaMEHTaJIbHBIX HCCIEA0BAaHNN AJIMATUHCKOTO TEXHOJIOIMYECKOIO YHUBEPCUTETA
no ¢Qparmenram: «Pa3paboTka WHHOBAIIMOHHBIX TEXHOJIOTUHA IO  CO3JIaHUIO
0€30IacHBIX TEKCTUJIHHO-BCIIOMOTATENbHBIX BELIECTB HA OCHOBE BOJIOPACTBOPUMBIX
nosmmepoB» (Ne roc. peructparuu  HUP 0112PK00555 ot 12.04.2012 1.) u
«Co31aHuEe  HOBBIX  TEKCTHJIBHO-BCIIOMOTaTEIbHBIX  BELIECTB HAa  OCHOBE
BOJIOPACTBOPUMBIX IOJIUMEPOB Ul OTIENKM TEKCTHIBHBIX MarepuanoB» (Ne roc.
peructpanuu HUP 0112PK00554 ot 01.02.2012 r.).

O0beKTHI HccaeA0BaHUA — XJomyaToOymaxkHass TkaHb apT. 03C7-bBU484
Os13¢BOM TpyMNIbl, AHTUMUKPOOHbIE W (PYHTULUJHBIE Mpenaparbl (IOJMBUHUIOBBIN
CIIUPT, CAUIIUIIOBAs KMUCJI0Ta, MOYEBHHA, CYIb(aT Meu, CylbdarT xKee3a).

Heabio aucceprauMoHHO padoThI SBISETCS pa3padOTKa HOBBIX AMMPETOB
JUTSL IPUJIAHUSL aHTUMUKPOOHBIX CBOMCTB LEJUIIOJIO3HBIM TEKCTHIIBHBIM MaTepHaliaM.

B COOTBETCTBMM C MOCTaBJIEHHON IENbl0 B padOTe pelaluch CIEAYIOIINE
3aJ1auu:

- U3y4YeHHE CIOCOOOB IMpPHUJIAHUS AHTUMUKPOOHBIX CBOWCTB TEKCTHJIbHBIM
MaTepuaiaM Ha OCHOBE IIEJUTIOJIO3bI;

- pa3paboTKa KOMIIO3MIIMOHHOTO COCTaBa /Jjisi AaHTUMHUKPOOHOM OTIENIKH
XJION4aToOyMaXHbIX TKaHEW Ha OCHOBE BOJOPAaCTBOPUMOIrO IMOJIMMEpa ¢
UCIOJIb30BaHUEM TPENapaTroB, MPOSBISIIOIMIMX AHTUMUKPOOHYIO M (PYHTHIUIHYIO
aKTUBHOCTB;

- HcCIeOoBaHWE BO3ACHCTBHUS MPEAaraeMoro KOMIO3UIIMOHHOTO COCTaBa Ha
AHTUMUKPOOHBIE CBOMCTBA XJIOMYATOOYMaKHBIX TKAHEH;

- pazpaboTka amnmpera A MOAM(UKALMK IEJUTI0JO3HOTO BOJIOKHA C
NPUMEHEHUEM HAHOPA3MEPHBIX YACTUIl METANIOB U UX OKCUJIOB C LIEJIbIO MPUAHUS
AHTUMUKPOOHBIX CBOMCTB;

- UCCIJIe/IOBaHME NMPUMEHEHHUS MpearaeMoro MoAU(QUIMPYIOLIEro anmnpera Ha
MOPQOJIOTUYECKHE, GU3NKO-XMMHUYECKHE W aHTUMHKPOOHBIE  CBOMCTBa
anIpeTUPOBAHHON TKAHU;

- OINpEACNICHHE ONTUMAJbHBIX TEXHOJIOIMYECKMX I1apaMeTpoB IpoLecca
npeagaraeMoil aHTUMUKPOOHOM OTEIKH IEJITIOI03HbIX TEKCTUIBHBIX MAaTEPHAIIOB.



Metoabl  ucciaexnoBaHus. Jlng  pemieHWss  NOCTaBJEHHBIX — 33Ja4 B
JUCCEPTAIIMOHHON paboTe ObUIM MCHOJB30BAHbI CIEAYIONINE COBPEMEHHBIE METOJIbI
UCCIICJOBAHUS:

- HK-CrekTpoCKOMMYECKU — Uil U3Y4YEHUsS MEXaHM3Ma B3aWMOJCHCTBUS

KOMIIOHEHTOB allPETUPYIOLIUX COCTABOB C LEJIII0JI0301 BOJIOKHA,;

- DJIEKTPOHHO-MUKPOCKONMUYECKHM — C HCIOJIb30BAHUEM CKAHUPYIOIIETO
Mukpockona JSM-6510LA nns usydeHus MopQoOJIOTHYECKHX OCOOEHHOCTEH
TEKCTHJIBHBIX MaTEPUAJIOB TIOCIIC aHTUMHUKPOOHOU OT/IEIIKH;

- PEHTITEHOCTPYKTYpPHBIK — C  HCHOJb30BaHHEM  JudpakToMerpa
PEHTICHOBCKOTO TOpOIKOBOM mudpakiuu JIPOH 6 mist u3ydeHus CTPYKTYphI
BEII[ECTBA W OIpEACNIiCHUs 00pa30BaBIIMXCA B XOJ€ MPOIEccCa aHTHMHUKPOOHOM
OTJICJIKM COCIUHCHMI;

- (u3uKo-MexaHuueckue — ¢ wucnoap3oBanuem PT-250M, BIITM-2 nus
ONPEIEIICHNS IIPOYHOCTHBIX XapaKTEPUCTUK U BO3LYyXOIIPOHULIAEMOCTH;
- MHUKpPOOHMOJIOTUYECKUN — C MKCIONb30BAHUEM CTaHIAPTHBIX METOJUK MU

AJIbTCPHATUBHLIX MCTOAOB JIA HCCICAOBAHUA aHTI/IMI/IKpO6HOI>’I AKTHNBHOCTH
06pa6OTaHHI)IX pa3pa6OTaHHLIMI/I KOMITO3NIIMOHHBIMH COCTABAMH MATCPHUATIOB,

- TOKCHKOJIOTMYECKUH - M1 UCCICAOBAaHUA 0e30IacHOCTH MaTcpuajioB,
06pa6OTaHHI)IX HOBBIMH aIlIICPTUPYIOIIHUMH COCTABAMM.
OnTuManbHbIS [mapaMCTpPhbI Imponccca aHTHMHKp06HOﬁ OTACIKN

XJIOMYaToOyMaXHOW TKaHU 00padaThIBAIMCh C NMPUMEHEHUEM IaKeTa MPHUKIaJIHbIX
nporpamm STATISTICA 6.0, Excel u MatLab.

Conep:kanue quccepTauMoHHON padoThl. JuccepranmonHas paboTta COCTOUT
U3 TpeX IJ1aB, MepBas U3 KOTOPHIX MOCBSIIEHA JIUTEPATYPHOMY 0030py COBPEMEHHOTO
COCTOSIHUS AHTUMHUKPOOHOM OTAENIKM UEJUIIOJIO3HBIX TEKCTUIIBHBIX MAaTEepUasoB.
N3ydyeHne HaydyHOM W  HAy4YHO-TEXHMUYECKOM JIMTEPATYPHl IO  IPUIAHUIO
AHTUMHUKPOOHBIX CBOMCTB TEKCTUJIBHBIM MaTepuajaM I0Ka3alo, YTO IOIy4YeHHE
YCTOMYMBOTO OMONMIHOTO d(P¢deKTa BO3MOXKHO Kak C TMPUMEHEHHEM HOBBIX
KOMIIO3UIIMI Ha OCHOBE BOJIOPACTBOPUMBIX IJIEHKOOOPa3ylOMIUX MOJMMEPOB, TaK U
C NPUMEHEHUEM HAHOPA3MEPHBIX YaCTHL[ METAJUIOB, MX OKCHIOB. l[IpuMeHeHune
JNOCTH)KEHU HAaHOTEXHOJIOTHI ISl IPUJAHUSI HOBBIX CBOWMCTB MaTepHaliaM SIBJIECTCA
MEPCIIEKTUBHBIM CIIOCOOOM MHTEHCU(UKALUU MPOLIECCOB U ONEpaIfil OTAEI0YHOTO
IIPOU3BOJICTBA.

Btopoit pazgen mocssiiieH 000CHOBaHUIO BhIOOpa OOBEKTOB HCCIICIOBAHUS U
ONMCAaHUIO COBPEMEHHBIX CTAaHJAPTHBIX METOJOB  HMCCIENOBAHUS, KOTOPBIE
IMPOBOJMINCH B Ja0OpaTOpusaX AJIMATUHCKOTO TEXHOJIOTMYECKOTO YHUBEPCHUTETA,
Bypanemrckoro yHuMBepcHUTETa TEXHOJOTUUM M 3KOHOMUKH, DU3UKO-TEXHHUYECKOTO
uHcTuTyTa, MHCTUTYTAa MUKpOoOHOaoruu u Bupycosorun MOH PK, PI'’KII «Hayuno-
IIPAKTUYECKUN LIEHTP CaHUTAPHO-IMUIEMHUOJIOTUYECKON DKCIIEPTH3a u
MOHMTOpUHTa», HanuoHanbHONM  HaHOJIA0OPATOPUM  OTKPHITOTO  THUMA  TpHU
HaIlMOHaJIbHOM YHUBepcutere uM. Anb-®Papabu u Kazaxckoro HarmmonampHOTO
arpapHOro yHUBEPCUTETA.

B Tperhem pasnene auccepTallMOHHONM pabOThI OIMHUCHIBAIOTCS PE3yJIbTaThl
DKCIIEPUMEHTAJbHBIX  UCCIENOBAaHMM W  MNpEeMIaraloTcd K  HCIOJIb30BaHUIO
anMpeTUPYIOUINe KOMMO3UIMUA JUIsI MOAU(UKALKU XJIOMYaTOOyMaKHOM TKaHU C



IEIbI0 TPHUIAHUS € aHTUMUKPOOHBIX CBOWMCTB. AMIPETHI pa3paboTaHbl HA OCHOBE
IJIEHKOOOpa3yIolero mnojuMepa — IOJMBUHWIOBOTO CIHPTa B KOMIIO3UIIMHM C
byarunuaoMm — camummioBod kuciaorod (CK), MOYEBUHOW W AHTUCENTUKOM —
cynab(daroM Meau, a TakKe ¢ IPUMEHEHUEM HaHOPA3MEPHBIX YACTHUI[ METAJLIOB M MX
OKCHJIOB.

Pa3paboTtanbl onTuMangbHble KOHIIEHTPALIMM KOMIIOHEHTOB alIpeToB IS
AHTUMUKPOOHOW OTHENIKH XJIOMYaTOOYMaKHOM TKAHUW Ha OCHOBE IMOJIMBHUHUIOBOIO
CIUpPTAa C HWCIOJB30BAHUEM IPOTPAMMHOTO OOECIeUeHUsT HAayYHBIX HMCCIICIOBAHUN
MatLab. 3HavyeHHs ONTUMANBHBIX KOHIICHTPAIUMKA COCTaBJISIOT. TMOJUBUHHIIOBBIM
cnupt — 6 1/71, MoueBMHA — 4 T/, camWIWIOBas KUcCiIoTa — 4 T/, a 3HAYCHHE
KOHIICHTpAIu Cyib(aTra MeIu BappupyeTcs B mpeaenax 2 —4 1/

[TpoBencHbI BCECTOPOHHUE MHUKPOOHOJIOTUIECKHE UCCJIEI0BAHUS
AHTUMUKPOOHOW aKTHMBHOCTH aIMPETHPOBAHHBIX TKAHEH C HCIIOJIH30BAHHEM Kak
CTaHJAPTHBIX, TaK U aJIbTEPHATUBHOIO METOJAa C MPUMEHEHUEM DJKCIpecc-
ananu3atopa BacTrac 4100, koropbie mokazaiu >()PEKTUBHOCTH MpeJIaraeMbiX
anmpeTUPYIONUX KOMIO3UIUN Ui LEJUTIOJIO3HBIX TEKCTUIIBHBIX MaTepUasoB.
[IposiBeHHass TpW aNmpeTUPOBAHUM TpEJJIaraeMod KOMIIO3UIMEH Ha OCHOBE
HAHOPA3MEPHBIX YACTHUI] MEJU, Kejle3a U UX OKCHIOB, aHTUMUKPOOHAsT aKTUBHOCTb
TKaHEeW MpaKTUYeCKH COOTBETCTBYET JAHHBIM [0 MPUMEHSEMOMY B HACTOSIIIEE
BpeMs aHTHOaKTepualibHOMY mpemapary Sanitized Silver. B menom, ycraHoBieHa
BBICOKAss aHTUMUKPOOHASI aKTUBHOCTh Pa3pabOTaHHBIX allpPETOB MPOTUB IIUPOKOTO
CHIEKTPa MUKPOOPTAaHU3MOB M YCTOHYMBOCTh MOIU(PHUITUPOBAHHBIX 00Pa3IOB TKaHHU K
MOKPBIM 00pa0OTKaM, HE3HAUYNTEIHLHO CHIDKAIOIIASICS JIUIIh TIOCIIE ASCITH CTHPOK B
pacTBOPE CUHTETUYECKOTO MOIOILIETO CPEACTBA.

B pesynbrare HNK-CHEKTpOCKONMUYECKUX MCCIECNOBAHUM IMOKa3aHO, YTO B
oomactu 1630, 1367 - 1360 u 900 - 650 cM™ TMOSBISIIOTCS HOBBIE TIOJIOCHI
MOTJIONICHUS,  TOJATBEPXKAAIONINE  TMOSBICHWE  XMMHYECKOW  CBSI3M  MEXKIY
MaKpOMOJICKYJIaMU TEJUTIONIO3bl U KOMIIO3UIIMEH amlmpeTHPYIOEro COCTaBa Ha
OCHOBE TMOJIMBUHUIIOBOTO CITUPTA.

Ha ocnoBe anammza WK-cnektpoB u 3JIC MukpoaHanuza MOpeasiOAKEHbI
MEXaHU3Mbl 00pa30BaHUSI HEPACTBOPUMBIX KOMILIEKCOB MEXKIY IICJUTIONO30M |
KOMITOHEHTaMH Pa3pabOTaHHBIX alMPETUPYIOMNUX KOMITO3UIIAMN.

Ha ocHoBaHuM TmpOBEACHHBIX TOKCHUKOJOTUYECKUX WCIBITAHUN JOKa3aHa
0e30macHOCTh TKaHEH, 00pabOTaHHBIX HOBBIMH AIMMPETUPYIOIIMMH KOMIIO3UITUSIMH.

Ha ocHOBe TpOBEIEHHBIX KCHEPUMEHTAIBHBIX HMCCICIOBAHUN yCTaHOBIICHO,
4TO pa3paboTaHHBIC KOMITO3MIIMHM MOYHO PEKOMEHIOBATh I aHTUMUKPOOHOU
OTJICTIKY U3JICITUH CAHUTAPHO-TUTHCHHYECKOTO Ha3HAUCHHUS.

HayuyHasi HOBH3HA pe3yJbTaTOB MCCIICIOBAHUS, BBITIOJITHEHHOTO COUCKATEIIEM,
3aKJII0YAETCSl B CIEIYIOUIEM:

- pa3paboTaH HOBBIA ammpeT g NPUIAHUS AHTUMHUKPOOHBIX CBOWCTB
IIEJUTFOJIO3HBIM TEKCTWJIBHBIM MaTepuajliaM Ha OCHOBE IOJMBHHUJIOBOTO CIHUPTA,
CAJIMIIMIIOBOM KHCJIOTHI, MOYEBHUHBI U CyIb(}aTra Meu;

- pa3paboTaH HOBBIH amNMpeT A1 MOAU(PUKAIINNA TEKCTHIHHBIX MaTEPUAIOB Ha
OCHOBE IIEJUTIOJIO3bI C MPUMEHEHHEM HAaHOPA3MEPHBIX YACTHIl MEIH, JKele3a U X
OKCHJIOB C IIEJIBI0 MPUAHUST AaHTUMHUKPOOHBIX CBOMCTB;



- YCTaHOBJICHA BBICOKAs AHTUMHUKPOOHAs aKTHBHOCTh  pa3pabOTaHHBIX
amnmnpeToB MPOTUB IIMPOKOTO CIEKTpa MHUKPOOPraHM3MOB, HanbOojee WHTEHCHUBHO
pa3pylIaloINX MNPUPOJHBIE BOJOKHA M TPEJICTABIAIONIMX OHWOOMACHOCTh CPEIbI
OOWTaHUS YEIOBEKa;

- Ha ocHoBe aHanmu3za HK-cmektpoB u DJIC MuKpoaHanu3a MpeiokKEHBI
MeXaHU3Mbl 00pa30BaHMsI HEPACTBOPUMBIX KOMILIEKCOB MEXIY IEJUTION030H |
okcumamu meau (1) u xxenesa (11);

- Ha OCHOBAaHWM MPOBEJCHHBIX TOKCHUKOJOTMYECKHX HCIBITAHUN JOKa3aHa
0e30MacHOCTh TKaHel, 00pabOTaHHBIX HOBBIMU ANIIPETUPYIOIIUMU KOMIIO3HUIIUSIMH;

- pa3paboTaHbl ONTUMAJbHbIE KOHIIEHTPAIIMM KOMIIOHEHTOB alMpeTOB IS
AHTUMUKPOOHOW  OTAEJIKM  XJIOMYAaTOOYMa)XHOW TKaHU C  HCIOJIb30BAaHUEM
CTaHJAPTHBIX KOMIIBIOTEPHBIX MTPOTPAMM.

Teoperuyeckass W NpakTHYeCKasi 3HAYMMOCTH PpadoTbl. Pa3zpaboraHHbIe
anmpeTbl 00J1a7al0T BEICOKOM aHTUMUKPOOHON aKTUBHOCTBIO, YCTOMYMBOM K BIaKHO-
TEIJIOBBIM ~ 00paboTkaM U OOECNeYMBalOT  COXpaHEHUE MPOYHOCTHBIX W
NOTPEOUTEIBCKUX  CBOMCTB  TEKCTWJIBHBIX  IEJUIIOJIO3HBIX ~ MaTepHalOB |
PEKOMEHJOBAaHbl K WCIIOJb30BAaHUIO NP M3FOTOBJICHUU U3JEIAN CAaHUTApHO-
TUTUEHUYECKOTO HA3HAYCHHS.

PesynbpraThl uccienoBaHuid arpoOUpPOBaHbl B MPOU3BOJCTBEHHBIX YCIOBHUSIX
TOO  «AXBK-Kaprans»,  noaynpou3BOJACTBEHHBIX  ycioBusix  «HayuHo-
UCCJIEIOBATENBCKOW JTA00OpAaTOPUM MO TEXHOJOIMH U 0O€30MaCHOCTH TEKCTUIIbHBIX
MaTepuaioB», a TakKe MCHOJb3YIOTCS B Yy4eOHOM mpouecce Ha Kadeape
«TexHonorust TEKCTUIBHOTO MPOU3BOACTBA» AJIMATUHCKOTO TEXHOJIOTHYECKOIrO
YHUBEPCUTETA.

AnpoOauus pa3pad0TaHHBIX ANIPETOB

OCHOBHBIE  MOJIOKEHHSI ~ JTUCCEPTAMOHHOW  pabOThl  JOJOKEHbl  Ha
MexayHapoHbIX 3apyOeKHBIX M OTEUECTBEHHBIX, PECHYOIMKAHCKMX HAy4YHO-
npakTudeckux KoHpepeHusax: «CeroaHs U 3aBTpa MEAUIIMHCKOTO, TEXHUYECKOTO U
3alIUTHOTO  TEKCTWUJsA. Ponb  TPaJUUMOHHBIX U BBICOKMX  TEXHOJIOTHII»
(«Menrexkctunb-2012»), Mockea 2012; XXIII International Congress “IFACC
International Federation of Textile Chemists and Colourists”, Budapest, 2013;
Aachen Dresden International Textile Conference, Aachen, 2013; «Hayka.
Oo6pazoBanue. Momnonexs.», ATY, Amnmarer, 2014; «/HHOBalMOHHOE pa3BUTHE
MUILIEBOM, JIETKOM NPOMBIIIJIEHHOCTH W MWHAYCTPUM TOCTENpUUMCTBa», ATY,
Anmatel 2014, 2015, XXIV International Congress of IFACC “Tradition and High-
tech Development Keys to the Textile Market” (June 13-16, 2016 Pardubice, Czech
Republic). Couckarenbs uMeer onbIT online-BhICTYIUIEHUSI B pab0Te KOH(PEPEHIINH
“Second International Conference on Industrial Technologies and Engineering”,
poBeJcHHOW Ha KomMMmyHuKaTuBHOW mromaznke G-Global, cexuus «Hano- Owmo u
3eJIEHbIE TEXHOJIOTHH JUIsl YCTOWUMBOTO pasBuTHs», 30 okTsiOps 2015 r., akTuBHAs
CChUIKa Ha KaHasie Youtube https://www.youtube.com/watch?v=14ZXMMpqgylw.

OuneHka MOJHOTHI pelleHMil MOCTaBJIeHHBIX 3aaad. [locraBneHHas wnenp
pa®oOTBHl JOCTUTHYTA, 3aJaud HCCIEAOBAHUSA PEUICHBbl MOJIHOCTHIO, pa3pabOTaHbI
HOBBIC amIPeThl IS TPHUIAHUS AHTUMUKPOOHBIX CBOWMCTB  IEJUTFOJIO3HBIM
TeKCTWJIBHBIM ~ MarepuaiaMm. Pe3ynbTaThl  HCCIEJOBAaHWUN  ampoOWpOBaHBI B


https://www.youtube.com/watch?v=14ZXMMpqy1w

IIPOU3BOJICTBEHHBIX YCJIOBHUSX, 4YTO IOATBEPKIAET JIOCTOBEPHOCTh OCHOBHBIX
BBIBOJIOB U MOJIOKEHUM.

PexomMeHIanum U MCXOAHBbIE JAHHbIC N0 KOHKPETHOMY HCIOJIb30BAHHMIO
pe3yabTaToB padoThl. PEKOMEHI0OBAaHbI ONTUMAJIBHBIE TAPAMETPHI AllIIPETUPOBAHUS
XJIOMYATOOyMasKHBIX TKaHEeu HOBBIMU arpeTUpyIUMH COCTaBaMH.
AHTUMHUKPOOHYIO OT/AENIKY pa3paOOTaHHBIMU AMMPETaMU MOXKHO MCIOJIb30BaTh MPU
M3TOTOBJICHUH U3JEIUN CAHUTAPHO-TUTUEHUYECKOTO Ha3HAUCHUSI.

OuneHka HAy4YHOTO YPOBHSl BBINOJHEHHOH PpadoThl M CpaBHEHHE C
JYYIIMMH JIOCTHKEHMAIMM B [aHHOl oOjactu. Pa3paGoTanHbie aBTOpOM
annpeTHpPYIOIME COCTaBbl HA OCHOBE IIOJMBMHUIIOBOIO CIHPTA, CATULIUIOBOU
KHUCTIOTBI, MOYEBHHBI, Cylb(ara Meau, HaHOPa3MEPHBIX OKCHIOB MEAH U Kele3a
00€CleYnBalOT LEJUTIOJO3HBIM ~ TEKCTWJIBHBIM  MaTepHallaM yCTOMYUBOCTh K
BO3JICHCTBUIO MHKPOOPTaHM3MOB M OTBEYAIOT TPeOOBAHMUSIM OE30MacCHOCTH,
MPEABIBISIEMbIM K aHTUMUKPOOHBIM MpernapaTtaM. [Ipenmaraemple TEXHOIOTHYECKHE
napameTpbl OTJIMYAIOTCS MPOCTOTOM W JOCTYNMHOCTHIO HEOOXOAMMBIX XUMHUYECKHX
penaparoB JUisi aHTUMUKPOOHOM OTJEIKY IEJUTIOJIO3HBIX TeKCTUIHLHBIX MAaTEPHAJIOB.

Iyoankamuu. [To pe3ynbrataM NpoBeIeHHBIX UCCIEIOBAHUN OMyOJINKOBAHO
16 pabor, B TOM umcie 1 crTaThsi B 3apyO0eKHOM pPEHUTHMHTOBOM W3JaHUH,
unaekcupyrommmcs B 0ase manubix Web of Science Core Collection (Thomson
Reuters), 3 crtatbu B H3JaHUM, BXOJAIIEM B 0a3y JaHHBIX SCOPUS, 4 cTaTbu B
HayyHOM wu3gaHuu, pexomeHaoBaHHbiM KKCOH, 7 noknmagoB B Marepuanax
MEXIYHAPOAHBIX U PECHYOJIMKAHCKUX KOH(PEpEeHLM, H3 KOTOpPbIX S — B
3apyOexHbix, 1 marent PK Ha uzobperenue.

Ctpykrypa u o0beM auccepramum. [[ucceprainronHass paboTa COCTOUT W3
BBEJICHUS, TPEX IJIaB, 3aKJIIOUECHUSA, CIIHCKA HCHOJIb30BAaHHBIX HUCTOYHUKOB U3 164
HAaMMEHOBAaHUW U MpuiokeHUi. OCHOBHBIE pe3ynbTaThl pabOThl M3JI0KEHbI Ha 118
CTpaHMIIAX TEKCTA U coepxaT 56 pucyHKoB, 21 Tabnuiry.



«ToxkpIMa MaTepHaNAapbIH Ko0anay )KOHE TEXHOJIOTHICHD) OaFbIThl OOMBIHILIA
bunocodus noxropsl (PhD) mopexkecin ay yiii

PAXMMOBA CAYJIE MAPATOBHAHBIH
JMccepTalusiChiHA

AHHOTAITUS

ens110/1032J1b1 TOKBIMA MATEPHAIAAPBIHA AHTUMHUKPOOTHIK KacueT 0epy yuliH
JKaHA annperTepii 3eprrey

3epTTey TAKbIPBLIOBIHBIH 03eKTijdiri. COHFBI OH KBUIJBIKTa OepiiareH
KACHETTEep/ll 3epTTeyre >KoHE TOKbIMA OHAIpiCiHE KenTen keHUT OemiHyae. Ochl
OarpITTa TOKbIMA MaTEPHAIIAPHIHBIH aHTUMUKPOOTHI ©HJETYyl 0acThl OpBIHIA TYP.
JKorapbl TUTrHEHaNbIK KAaCHUETTEPIMEH KHIMI€ JKOHE TOKbIMAa OyHbIMIapbIHA
TYTBIHYIIBUIBIK CYPAHBIC  JKBUICAWBIH ©CIMiI JKOFaphUIall OTHIPATBIH,  YKcac
OHIMJIEPA1H HAPBIFBIH KaCaIbI.

XKana  aHTUMUKpPOOTHI  mpenaparTapibl  3€epTTEyne OipHele
KPUTEPHUIUIEpIi €CKepy KaKeT: Mpemapar OakTepusiap MEH CaHbIpayKyJIaKTapablH
ocepiHe Kapchl Typa ajlaThlH TUIMJII OOJTYbl Ka)KET YKOHE COHBIMEH Olpre ar3aHbIH
QUIEPTUSCHIH HEMece TITIPKEHIIPYIH TYABIPMANTBIH  TOKCHUHAI OOJIMaybl THIC.
AHTUMHUKPOOTHI TOKbIMa MaTa JXYbUIyFa, KYpFaK Ta3apTbUIyFa >KOHE BICTBIK
CBIFBIMJIATTyFa TO31M1 00JTyhI THIC- OYJ1 OHBIH 0acThl Nal1agaHy KYHIbUIBIFBI.

Koprarpll  KacueTri  KOFapbl  TaOWFU  IEJUIIOJIO3AIBl  TOKBbIMA
MaTepHaJIapblH TalJaNaHy TeK KaHa MEIUIIMHA TOKbIMAa MaTajapbl ©HIIPICIHIC
YKOHE KOPFAHBIC OHEPKOCIOIHIE FaHA €MEC, COHBIMEH OIpre TEeXHUKAJBIK KOHE YU
TOKbIMA Martajapbl OHIIpiCiHAe Je¢ ©3eKTi Oonbpim Kajma Oepmek. TaOuru
MOJIMMEPJIEP/IIH OapJIbIK MaTepuaigapbl CUSKTHI, OENTiIl OapJibIK TAOUFHU TaJIIBIKTAP
OnoOy3blTyFa OeiiM Kemneal, Oy OHbIH Kemiuiri. TokeiMa MatepualilapbIHbIH
O1OO0Y3bUTYbl HOTHXKECIHJIE JIEMJIE MaTepUaAbIK KYHABUIBIKTapIbIH Ke0ici TI3IMHEH
IIBIFY/Ia - TCJUTIONIO3AJIBIK TAIIIBIKTApaH TOKbIMA MaTpepHAIaPhIHBIH JKOHUBLTYBI
KbUTbIHA OipHENIe OH MWJUIMOHIAFaH JO/UIapAbl Kypaiapl. TaOuWfu TaimbIKTap
MOJIMMEPJIEPIMEH MHUKpOar3aJlapAblH ©3apa ocepl MeXaHU3MIEpiH TOJBIK OlTy
apHaiibl OMONMATI TMpenapaTTapJblH KOMETIMEH TaOWFu TaJIIbIKTapAbl KOpFrayFa
MYMKIHJIIK Oepei.

Kazipri TaHga ¥FbUIBIM MEH TEXHUKAHBIH OapiblK OarbITTaphl OOMBIHIIA
HAHOTEXHOJOTUSI 0acThl pesae. ToOKbIMa OHEPKOCIOIHIE HAHOTEXHOJOTHS Jamy
OarpITBIHBIH Oipl  MeTajagapJblH HAaHOMOJIIIEPIIl OeJIIeKTepiH maigagaHa OTBIPHIII,
AHTUMUKPOOTHI TOKbIMa OYHUBIMIApHIH kacay Oojbin TaObutanel. HaHoTypingeri
OeflopraHuKaiblK MaTepuaaap, MeTaljgap KOHE OJIapAbIH OKCUATEpl OipHele
cebenTepl OOWBIHINIA EpEeKIICNCHEAl: KOFapbl €Hy KaOlIeTIMEH, OJapblH
AHTUMHUKPOOTHIK KacHeTiHe OalIaHBICTBI JKYKMaIbl aypyJapiblH ©CYlH OasyaTysl,
KaTaH >OKaFjgaijarel  yjAepicTepre Te3e  Oumyl. TokbiMa MaTepuasgapbiHa
AHTUMHUKPOOTHI KAacHeT Oepy YIIIH MBIC >KOHE OHBIH OKCHUJTEpl HETi31HJE THUIMII
KOHE Kaylirci3 Mmpenaparrap/bl >kacay Kasipri KYHHIH HETi3r1 ©3eKTi Macelieci KOHe



TOKbIMaHbl OaKTEpUSIMEH CaHBIPAYKVIAKTAPJLIH OY3bUTYBIHAH KOpFay CajlaChIHNIa
MePCIIEKTUBTI OarbITTapAbIH Oipi OoJsibi TaObuIaAbl. KypambiHga MbIC OONaThIH
KOMITO3UIIMSUTBI  TIpENapaTTapMeH OHJIEITeH MaTepuaigap MEAUIMHANBIK >KOHE
TeXHUKAJBIK MaKcaTTarbl OyHBIMIAp OHIJAIpICIHAC TaOBICTHI NakgaIaHbUTY/A,
COHBIMEH KaTap J>KaHa aHTHUMHUKPOOTHI areHTTepAl 3epTTeyMdiH KeJeHIeTiHIH 30D
EKEHJIIT1 KOpCeTLTy/Ie.

Macenenin 3epaesieny aeHreiii. CyliecTBeHHbIN BKJIaJ B Pa3BUTHE HAYUYHBIX
OCHOB aHTHUMHKPOOHON OTIEIKA TEKCTHJIBHBIX MaTepUaioB BHECIU W3BECTHBIC
yuenble: Kpuuesckuii I'.E., Omnrapxeckas H.Jl., Mopsranos II.A. J.Borsa,
PasysaeB A.B., Pollini, Muxanmian A.M., [lepkamr H., [Textamesa E.

JluccepTalysuibIK KYMBIC AJIMAaThl TEXHOJOTHUSUIBIK YHUBEPCHUTETIHIH 1predii
3epTTeysepl kocnapblHa coiikec «Cyna epuTiH MOJUMEpJep HETi3iHJe TOKbIMa —
KOCBIMIIIA KayircCi3 3aTTapabl jkacay OOWBIHIIIA WHHOBAIFSUIBIK TEXHOJIOTHSUIIAPIBI
seprrey» (F3)K mem. Tipkey Ne 0112PK00555, 12.04.2012 x.) xone «Tokbima
MaTepHaJIapblH OHJIey OOUBIHIIA Cy/Jla €PUTIH MOJMMEPIIEp HET131He KaHa TOKbIMa-
KochkiMmIia 3aTTapasl xkacay» (F3K mem. tipkey Ne 0112PK00554, 01.02.2012 x.).
dbparmMeHTTEepl OOMBIHIIIA KYPT131I1/1.

3eptTey HbIcaHbl 0¢3 TOOBIHHarel 03C7-bBU484 apr. mMakTa Martachl,
AHTUMUKPOOTHI JKOHE (QYHTHIMATI Tpenaparrap (MOJMUBUHWIAL CHOUPT, CATHUIINI
KBIIITKbUTBI, HECEMTHAP, MBIC CYJIb(haThI, TEMIP CYJIb(aThI).

JluccepTanMsiJIbIK  KYMBICTBIH ~ MaKCAThI IIEJUTIOJIO3ANTbI  TOKBIMA
MaTepuaapbiHa aHTUMUKPOOTHI KAaCUET Oepy YIIIH kKaHa arpeTTepAl 3epTTey.

JKyMbicTa anFa KOMBUIFaH MakcaTTapFa cail Kejiecl MiHAepTTep WENIIMIH TanThl:

- TEJUTIOJIO3a HETi3IHJe TOKbIMa MaTeppHalapblHA aHTUMHUKPOOTHI KAaCHET
OepyiH TOCUIIEPIH 3EPTTEY;

- AHTUMHKPOOTHI XoHE (PYHTHLMITIK OEJICEHAUIK KOPCETETIH MpenaparTapibl
naiananblll, CyJa €pUTIH OJIMMEpJIep HET131HIe MaKTa MaTaiapbl aHTUMUKPOOTHI
OHJICY YIIIIH KOMITO3UIIMSIIBI KypaMaap/bl xKacay,

- AHTUMHUKPOOTBHI KACHETTI MaKTa- MaTachblHa OCPUIreH KOMITO3HITUSIIBI
Kypamaap/IbIH 9CEpIH 3epTTey;

- AQHMMHUKPOOTBHIK KacHeT Oepy MakcaTblHAa METaJJIap/AblH JKOHE OJIapAblH
OKCUATEPIHIH  HAHOMOJIIEPJ  OOJNIIeKTEepiH  KOJJaHyMEH  IIeJUTI0N03aJIbl
TaJIBIKTAPBIH MOAU(MUKAIUSIIAHYHI YIIIH alllipeTTePpIl 3ePTTEY;

- OepuireH MoaudUKaUsIaHFAH amMpeTTeplH annpeTTeNreH Marajapra
MOPGONOTUSIIBIK,  (DU3UKA-XUMUSIIBIK ~ JKOHE  aHTUMHUKPOOTHI  KAaCHUETTEPIHIH
KOJITAaHBLITYBIH 3€PTTEY;

- LEJUTI0JI03AJIbI TOKbIMa MAaTE€pUAJAAPbIHBIH OEpUIreH aHTUMHUKPOOTHI
OHJICNTYIIH YACPICTEPIHIH KOJIAUIIbI TEXHOJOTUIIBIK TapaMeTpiiepiH aHbIKTaY.

3eprTey oamicrepi. Koiibutran mocenenepal IMIeNry YIIiH JACCEPTAIUSIIBIK
KYMBICTa KeJIeCl 3aMaHayH 9ICTEP KOJIIaHbUIIbL:

-UK-criekTpocKONMsIbI-  TAJIIIBIKTApIbIH  LIEJUTIOJI03aChIMEH  KYpaMbIMEH
anmpeTupiIeyili KOMIOHEHTTEP/IIH dcepiiecy MEXaHU3IMIH aHbIKTay YIIIiH;



-3JIeKTPOHABI-MUKpPOCKONIUSIBIK ~ —  ymrH  JSM-6510LA  ckanupneymii
MUKPOCKOOBIH ~ KOJIJIaHbIN, TOKbIMa MaTepHUaIapbIHBIH aHTUMUKPOOTHI OHJICY/ICH
KEeH1HT1 MOP(OIOTHSIIBIK EPEKIICTIKTEPIH 3EPTTEY;

-peHTreHKoHCTpyKTOpibl - JIPOH 6 yHTakThl Judpakuusiibl pEeHTICH
TUu(dpPaKTOMETPIH KOJJAHBII, 3aTTApAbIH KYPBUIBIMBI MEH aHTUMHUKPOOTHI OHJCY
KE31HJI€ TY3UIN€H KOChUIBICTap bl aHBIKTAY;

- (usuxko-mexanukanplk - PT-250M, BIITM-2 KOJIJAHBII  OCpIKTLIIK
cUmaTTamMmaiapbl MEH ayaoTKI3TIIITIKTI aHBIKTAY;

- MUKPOOHMOJIOTHSJIBIK — >KacalfaH KOMITO3ULMSJIBIK KYpPaMMEH OHJIEITreH
MaTepHaIapAblH aHTUMUKPOOTHI OEJICEHAUIINH CTAaHAAPTTHl  OAICTEMEICPMEH
TBTEPHATUBTI 9MIICTEPAl KOJIAHBIM 3EPTTEY;

ToKCHKOMOTHANBIK ~ —  KaHa  ammepTUpieylll  KypaMMEH  ©HJENTeH
MaTepUuaIapAblH KayilCI3iriH 3epTTey.

Makra-Mata MarajapblH aHTUMHUKPOOTHI OHJICY IMPOIECCIHIH  THIMII
mramanapel STATISTICA 6.0, Excel u MatlLab. xommanOansl OarmapiiaMachbIMEH
OHJEII1.

JluccepTalMsJIBIK KYMBICTBIH MAa3MyHbI. JluccepTalysuiblK >KYMBIC VI
OemiMHEH Typajbl, OipiHIIl 06JiMi [EJUTI0I03albl TOKbIMA MAaTTEepUaJIapbIHBIH
Ka3ipri aHTUMHUKPOOTHI OHJENY KYWIHE HETI3/IeNTeH 9leOUEeTTIK IIOoIyFa apHaJFaH.
TokpiMa MarepuaniapblHa aHTUMHUKPOOTHI KacueT Oepy OOMBIHIIA FBUIBIMH,
FBUIBIMU-TEXHUKAJIBIK 9IeOMEeTTepll 3epTTey TYpaKThl OMOLMITIK HOTHXKEHI1 aiy
Cylla epUTiH KAOBIKTY3TIII MOJMMEPJICP HETI3IHJE KaHAa KOMIO3UIMSIAPAbl KOHE
MeTaJIIapAblH, OJIAPAbIH OKCHATEPIHIH HAHOMOJIIEPIl OeJIEeKTEpiH KOJIITaHyMEH
KYpPri3iieTiHi  KepceTuinl. Marepuangapra JkaHa KacueTrTepal Oepy  YIIiH
HAHOTEXHOJIOTUSTHBIH JKETICTIKTEPIH KOJIJAHYy YAEpICTepl KOHE OHJEY OHAIPICTEPIH
KapKbIHABUIAHIBIPY TOCUIIEP] MEPCIIEKTUBTI OOJIBIN TaObLIAIbI.

Exinmmi GemiMi 3epTTey HbICAHIAPBIH TaHJIAYAbl KOHE AJMATHl TEXHOJOTHSUIBIK
YHUBEPCUTETIHIH, bymamemr TexHOIOTHs KOHE DJKOHOMHKA YHHBEPCHUTETIHIH,
®duzrka- TeXHUKAIBIK HHCTUTYTTHIH, KP F2xBM mMukpobuosorus xoHe BUPYCOIOTHS
HHCTUTYTHIHBIH, [II3K PMK «Canutapusiabik-30u1eMUOJIOTHSIIBIK capanTaMa KoHe
MOHUTOPUHT FBUIBIMA-TIPAKTUKAIBIK OPTAIBIFE», Ab-Dapabu aThIHIAAFBl YITTHIK
YHUBEPCUTETTIH AalllbIK TYpPJEri VIATTHIK HAHO3EPTXAHACHIHBIH  3€pTXaHaJapbIHIA
JKYPTi3UITeH Kas3ipri CTaHJapTThl 3€pTTey OICTEpiH CHUMATTaydbl HETI3/IeyTe
apHaJFaH.

JluccepTauMsuibIK SKYMBICTBIH  YIIIHINT O6MIMIHAE HKCIEPUMEHTTIK 3epTTey
YKYMBICTAPBIHBIH HOTHKENEP1 KEATIPUIIN, MaKTa MaTalapblHa aHTUMUKPOOTHI KAaCHET
Oepy MakcaThlHAAa MakKTa MaTajJapblHBIH MOAN(PHUKAIUACH YIIiH anmpeTTeIreH
KOMIO3USIUSUIAPpABI TIaiiianany YChIHBUIAABI. ANIpeTTep KaOBIKTY3ETIH MOIHUMEpIep
— ¢yarumuaner — camuiui KelKbUTbl (CK) TMOJWBHHHII CHMPT KOMITO3UITUSCHI,
HECEMTHOPMEH  AHTUCENTHUK-  MBIC  Cylb(aTbl  KOMIO3MUIUSCH,  MeETalaap
HAHOMeJIIIEPJIl OOJIIIEKTepl MEH OJIapAbIH OKCUITEPl HET131H/E KacallFaH.

Fouteimu  3eprreynepni  Oarmapiamanblk — KamTamackl3s  erymeH — Matlab
naiiianaHy apKbUIbl MOJMBHHHWII CHPUTI HETi31HAE MaKTa MarTajbl aHTUMHUKPOOTHI
OyiipIMIIap YIIIH anmnpeT KOMIOHEHTTEPIHIH KOJAIbl KOHIIEHTpAUsIaphl 3€PTTENIL.
Komnaiinel KOHIEHTpalusuIapblHbIH MOHI: MOJMMBUHUWI CIIUPTI — 6 T/11, HecenmHap — 4



/]I, CaTUIAII KBIIIKbUIbI— 4 T/, ai MbIC Cylb(aThl KOHIEHTPAUACHIHBIH MOH1 2 — 4
/1 mamaceiHga OoJiajbl.

CrannapThl 9IICTEP/Il, YCHIHBUIFAH LEUTI0JIO3aIbl TOKbIMAa MaTe€pUaliaphl YIIiH
anmpeTTeNreH KOMIO3UIMIapAbIH THIMILTITIH KepceTeTiH BacTrac 4100 skcnpecc-
aHaNM3aToOpiapblH  KOJJAHYMEH  aJbTEPHATHBTI  OMICTEepAl  NaijaniaHyMeH
amnmpeTTeNreH  MaTajgapAblH  aHTUMHKPOOTHI  OEJICEHIUIITIHIH  KaH-)KaKThl
MUKPOOUOJOTUSUIBIK ~ 3€PTTEYyJiepl KEATIpUAl. AMNNPETTeyae MbIC, TEMIp JKOHE
OJIapJBIH OKCHUATEPI HAHOMOJIIIIEPJT  OOJIIEKTEPIHIH HETi31HAe VYCHIHBUIFaH
KOMIO3UIMSUIapAa MaTajlapblH aHTUMHKPOOTHI OEJICeHIUTIr Kasipri TaHAaFbl
KosaneiaTeiH Sanitized Silver anTmOakTepuannpl mpenaparbiHa CoOMKec Kelel.
SIFHU, MUKpoOar3ajiapra *KoHE CHHTETHUKAJIBIK JKYFBIII 3aTTap epiTiHIaICIHAEe OipHele
KYyybUIyZaH  KeWlH FaHa  eIoylp  KacueTrli  TOMEHIEHTIH, MaTajap]bIH
MOAM(pUKALMSIIAHFAH YJTUIEPIHIH bUIFAJIIbl OHICYJIEPIHE TYPAKTHI KapChl *acalfaH
anmnpeTTepAiH aHTUMUKPOOTHI OEJICEHILITITT JKOFaphl.

HK-criekTpockonusuibIK, 3epTTeynepain Hotmxkecinae 1630, 1367 — 1360 xone
900 - 650 cm* aliMaKTapbelHAa TMOJWBUHUJI CHUPTI HETI31HJE MEJII0I03aHbIH
MaKpOMOJIEKYJIACBIMEH aNMNpeTTeNreH KypamIapbl KOMIIO3UIUSICHIHBIH apachiHIa
XUMUSUIIBIK OailIaHbICTApAbIH KOPIHYIH PAaCTaWThIH  KYTBUIYBIH JKaHA KOJAKTaphI
OUTIHETIHI KOPCETITEH.

UK-cnextpiep ananuzi >xoHe DJIC MuKpoaHanmu3aepl HEri3iHIEe LEeUTI0I03a
MEH 3€pTTEeNreH AammpeTTTI KOMIO3ULUATIAp KOMIIOHEHTI apachlHaFbl €pPIMEUTIH
KEILICHEPA1H TY3UTy MEXaHU3MIEP] YChIHBIIFaH.

XyprizuireH TOKCHUKOJOTHUSUIBIK ChblHAMajap HETI3IHAE JKaHa  almpeTTi
KOMIO3UIIUSUTAPMEH OHJIENITEH MaTajlapAblH KayilCI3Air JoJIeIAeH .

XKyprizuireH  SKCHEpUMEHTTIK  3€pTTEYJEepAiH  HETI3IHAE  3epTTelireH
KOMITO3HUIIMSUTAPABI  CAHUTAPJIBI-TUTCHATBIK MaKCcaTTa MIbIFApbUIFaH OYHBIMIapbI
AHTUMUKPOOTHI OHJICY YIIIIH YChIHYFa O0JAaThIH/BIFbI AHBIKTAJIIIBI.

FouiabiMu skaHaabIFbl. [3/I€HYIIIMEH OpBIHAAIFAH 3€PTTEYJEPAiH HOTHKENIepi
KeJIeC1IeH:

-IIEJTIONO03/IbI  TOKbIMA MaTepHallapblHA aHTUMUKPOOTHI KacueT Oepy VIIiH
MOJIMBUHWIT CIIUPTI, CATUIMI KBIIIIKBUIBI, MOUYEBHUHA KOHE MBIC CyNIb(aThl HETI31HIC
YKaHa amnmpeT Kacajbl;

- aHTUMUKPOOTHI KaCHEeT Oepy MaKCaThIH/Ia MBIC, TEMIpP KOHE OJIAPJbIH OKCUATEPIHIH
HaHoomIeMIl OeJIIeKTepIH KOJIay apKbUIbl IEJUTF0JI03a HETi3iHAE TOKbIMa
MaTepuagapbiH MOAU(pUKAIUSATIAYABIH KaHa 9J1iC1 sKacaibl;

- JKacaJifaH ammpeTTepliH, TaOUFW TaIIIBIKTApAbl KapKbIHIbI OY3aThIH >KOHE
aJlaMHBIH TIPUIUTIK OpTachlHA OMOKAYINTUIK TYyABIPaTblH MHUKpOar3ajapblH KeH
CIIEKTpJIEpIHE KAPChl )KOFapbl aHTUMUKPOOTHI OEJICEH LT TaFailbIH a1 IbI;

- UK cnekropsl men DJIC MuKpocapanTaMachblHbIH HET131HAE LEUII0JI03a MEH MBIC
okcuarepinid  (II) xone temipmin (III) apackiHma epiMeWTIH KemeHAEPAlI TY3y
MEXaHU31M1 YCHIHBUIBL;

- JKaHa  aNmpeTHUPNCYIIl KOMIIO3HWIMSAMEH OHJACITeH MaTajlapblH Kayirci3miri
YKYPTi3UIreH TOKCUKOJIOTHSIIBIK 3€PTTEYIEP IiH HET131He TOEIICH/IL;



- MakTa-Mara MaTaJapblH aHTUMHUKPOOTHI ©HJIEY YIIIH, CTAHAAPTTHl KOMITBIOTEPIIIK
OarapiaamManapabl KOJIJIaHBIII, anmpeTTepaiy KOMITOHCHTTEPIHIH THIM/I
KOHIIEHTpaIUsIaphbl kKacali ibl.

ZKYMBICTBIH TEOPHUSUIBIK KOHE TIKPHOeJiKk MaHbI3AbLIbIFbI. JKacanraH
anmnperTep KoFapbl aHTUMUKPOOTHI OEJICEH[Il, BUIFAI-KbUIYJIBIK OHJIEYT€ TYPAKTHI
OONBIT  KeJeMl KoHE  IEJUTIONIO3[bl  MaTepuaidapiblH  TYpPaKThUIBIK  IE€H
TYTBIHYIIBUIBIK KACUETTEPIH KAMTaMacChl3 €Te/ll, CAHUTAPJIbI-TUTUEHAIIBIK OAFbITTAFbI
OyHBIMIAIBI )Kacay Ke3iH/Ie maigaianyFa YChIHBIIAIbI.

3eprreynep  motmkenepi  JKHIC  «AXBK-Kapramei» — eHmipicTik
xKarjganbiHaa, «ToKpIMa MaTepHangapbIHBIH TEXHOJIOTUACHI MEH Kayimci3Airi
OolbIHIIA FBUTBIMU-3EPTTEY 3epTXaHaChDYKapThUTAHOH IIPICTIK xKarnanaa
anpoOUpPIICHTeH, COHBIMGH KaTap AJIMAaThl TEXHOJOTHUSIIBIK YHUBEPCUTETIHIH
«TokpiMa  OHMIPICIHIH  TEXHOJOTHACH» KadenpachlHbIH OKY YIEpICTEpIHJIEC
naijananbLIa bl

3epTTesired annperrepAiH anpodanusachbl
JluccepTalysuiblK, KYMBICTBIH HETI3T1 JKaFaaiiapel XaablKapalblK, MET eNIIK KOHe
OTaHJIbIK, PECIyOIUKAIIBIK FEUIBIMU-TOXPUOETIK KOH(DepeHIUsIapbIHaa OasHIaIFaH:
«CeroJiHs ¥ 3aBTpa MEAMUIIMHCKOTO, TEXHUYECKOTO0 W 3alUTHOTO TeKCTWis. Pouib
TPAJUIIMOHHBIX U BBICOKHUX TeXHoJoruii» («Menrekctmiib-2012»), MockBa 2012;
XXIII International Congress “IFACC International Federation of Textile Chemists
and Colourists”, Budapest, 2013; Aachen Dresden International Textile Conference,
Aachen, 2013; «Hayka. OOpa3oBanme. Monoaexb.», ATY, Anmarte, 2014
«/IHHOBAITMOHHOE pa3BUTHE IUIIEBOM, JIETKOW MPOMBINIJICHHOCTH W WHIYCTPUU
rocrenpunMctBay, ATY, Anmarer 2014, 2015, XXIV International Congress of
IFACC “Tradition and High-tech Development Keys to the Textile Market” (June
13-16, 2016 Pardubice, Czech Republic). Couckarenr umeer ombeiT — Online-
BBICTYIUICHHST B pabote koH(pepenuun “Second International Conference on
Industrial Technologies and Engineering”, mnpoBeacHHON Ha KOMMYHHKATHBHOM
mwiomiaake G-Global, cexius «Hano- 610 u 3eleHbIe TEXHOJIOTHH IS YCTOHYMBOTO
pazButusi», 30 oxTa0ps 2015 1., akTUBHas CChUIKAa Ha KaHale Youtube
https://www.youtube.com/watch?v=14ZXMMpqgylw

AJIFa KOMBUIFAH MIiHAETTEpai TOJBIK IIemyaiH 0araganybl. KyMBbICTBIH
alfa KOWBUIFAH MaKCaThl OpBIHAAJNFAH, 3€pPTTEYJIH MIHACTTEPl TOJBIFBIMECH
IICIIUITEH, MEJITI0I03albl TOKbIMA MaTepHaliapblHa aHTUMUKPOOTHI KAacHeT Oepy
YIIIH JKaHa ammpeTTep 3epTTENreH. 3epTTey HOTXKeNIepl OHIIPICTIK Kardaiina
anpoOalusijIaHFaH.

AKYMBICTBIH HOTHIKEJIEPIH HAKTHI MNaigajaHy OoO#bIHIIA OacTankKbl
MAJIiMeTTep JKOHe YCbIHbIcTap. JKaHa ammperTeymi KypamMJaapMeH MakTa
MaTajapbl anmpeTTey/IiH KOJaiibpl mapaMeTpiepi YCBIHBUIFAH. ATIPETTEPMEH
YKacaJFaH aHTUMUKPOOTHI OHJICIY/l CAHUTAPJIBI-TUTCHAIBIK MaKcaTTa OYHBIMIApIbI
xKacayJa nmaijananyra 6oaaipl.

OpbIHAANFAH KYMBICTBIH FbLUIBIMHU JeHreiiiHiH 0arajnaHybl KoHE OChI
cajJaJarbl Y3IIK JKeTICTIKTepIMeH CaJbICTBIPY. ABTOPJBIH >KaCaFaH MOJIMBHHUII
COMPTI, CaNUIMI KbIIIKbIIbI, HECEMHIP, MBIC CyIb(aTbl, MBIC-)KOHE TEMIp
HAHOMOJIILIEPJIl OKCHUATEPl HETI3IHAE AamnmpeTTeNreH Kypamaapbl IEJUTI0I03alIbl


https://www.youtube.com/watch?v=14ZXMMpqy1w

TOKbIMa MaTepUaIIapbIH MUKpPOAF3alap/blH OCEPIHE TYPAKTHUIBIFBIH KaMTaMachi3
eTelll KOHE aHTUMHUKpPOOTHI MpemnaparTapfa YCHIHBUIFAH KayilCi3[OiK TajanTapbiHa
cail kememi. ¥CHIHBUIFAH TEXHOJOTHSUIBIK TMapaMmeTpiiep KapamabIMAbLIBIFBIMEH
XKOHE KKETTI IEJUTI0NI03aJIbl TOKhIMA MaTepUalIapblHBIH aHTHMHKPOOTHI OHJIETYi
YIIIH XUMUSJIBIK PETapaTTapAblH KODKETIMILIITIMEH epeKIeICHEe 1.

KapusnansiMaapsl. JXXypriziireH 3eprTreyiep/iiH HOTHXKecl OONbIHIIA
16 sxymbIc xapusianabl, conblH immaae Web of Science Core Collection (Thomson
Reuters) momimerrep 0Oa3zachlHIa WHISKCTENETIH IIET ENIIK PeUTHHITIK Oacmama-1
Makayia, SCOPUS mamiMeTrTep Oa3ackiHa KipeTiH Oacmamapaa -3 makama, bxFCBK
VCBIHBUIFAH FRUTBIMHU Oacmanapaa — 4 makaina, XaldblKapaliblK KOHE PECITyOTHKATBIK
koH(pepeHnusapaa- 7 OasHAama, OHBIH IMIiHAEC S-meT enaepiae, eHepradbicka KP
narteHri -1.

JMuccepTranust KeJieMi MeH KYPbUIbIMBI. JluccepTanusuiblK, — KYMBIC
KipicnieZieH, YIII Tapayiap/iaH, KOPBITBIH/bIAAH, Mai1alanFal JepKKe3 Ti3iMAepiHEH
164 atamynap >koHe KochIMIIAiapjaH Typajabl. JKYMBICTBIH HEri3rl HOTHXKeNepl
MoTiHHIH 118 GeTine OasiHnanFaH koHe 56 cypeTTeH, 21 KecTeaeH Typaibl.



RAKHIMOVA SAULE

The Development of New Dressing Agents to Impart
Antimicrobial Properties to Cellulosic Textile Materials

ANNOTATION

on the thesis for the PhD degree
on specialty "Technology and Design of Textile Materials"

The Relevance of the Research. In recent decades, much attention is paid to
the development and production of textiles with desired properties. One of the
leading positions in this field takes the antimicrobial finishing of textile materials.
Consumers’ demand for clothing and textile products with high hygienic properties
has created a market for such products, the growth of which is increasing annually.

When developing new antimicrobials several criteria should be considered: the
drug is to be effective against a broad spectrum of bacteria and fungi action and at the
same time be non-toxic for the organism, have no irritation or allergy. Antimicrobial
textiles should be resistant to washing, dry cleaning and hot pressing - the most
important testings, which it is exposed during the period of its operation.

The use of natural cellulosic textile materials with improved barrier properties
remains relevant not only in the production of medical textiles and defense industry,
but also in the production of technical and home textiles. It is known that all natural
fibers, like all materials from natural polymers undergo biodeterioration that is their
deficiency and simultaneously advantage. As a result of biodegradation of textile
materials in the world system is derived from a huge amount of material values - loss
of textile material of cellulosic fibers constitute a year tens of millions of dollars.
Detailed knowledge of the mechanisms of interaction of microorganisms with natural
fiber polymers allows protecting natural fibers with special biocides.

The level of the problem’s studies

Essential contribution to the development of scientific bases of antimicrobial
finishing of textile was done by outstanding scientists: Krichevskii G.Y.,
Oltarzhavskaya N.D., Moryganov P.A., J.Borsa, Razuvayev A.V., Pollini, Mikhailidi
A.M., Perkas N., Pekhtasheva Y.

The thesis has been conducted in accordance with the fundamental
researches plan of the Almaty Technological University by fragments: «The
development of the innovative technologies on creating safety textile auxiliaries on
the basis of water-soluble polymers». (State registration Ne SRW (scientific research
work) 0112RK00555 from 12.04.2012) and «Creation of new textile auxiliaries on
the basis of water-soluble polymers for finishing of textile materials» (State
registration No SRW (scientific research work) 0112RK00554 from 01.02.2012).

The Object and Subject of the Research are: the cotton fabric of art. 03C7-
bU484, antimicrobial and antifungal agents (polyvinyl alcohol, salicylic acid, urea,
copper sulphate, iron sulphate).



The aim of the thesis is the development of new dressing agents to impart

antimicrobial properties to cellulosic textile materials.

In accordance with the purpose of the following tasks were:

- Exploring ways to impart antimicrobial properties to textile materials based on
cellulose;

- Development of the dressing composition for antimicrobial finishing of cotton
fabrics based on water-soluble polymer using agents exhibiting antimicrobial and
fungicidal activity;

- Study the impact of the proposed dressing composition on the antimicrobial
properties of cotton fabrics;

- Development of dressing agent for modifying cellulose fibers with nanoscale
metal particles and their oxides to impart antimicrobial properties;

- A study of the proposed modifying dressing agent on morphological, physico-
chemical and antimicrobial properties of a coated fabric;

- Determination of optimal process parameters of the proposed antimicrobial
finishing of cellulosic textile materials.

Research methods. To solve the problems of the thesis the following modern
research methods were used:

- IR spectroscopy - to study the mechanism of interaction between the
components of finishing agents and the cellulose fiber;

- Electron microscopy - to study morphological features of textile materials after
antimicrobial finishes with a scanning microscope JSSM-6510LA;

- X-ray - to study the structure and to determine the substances formed during
the process of antimicrobial finishing with an X-ray diffractometer DRON 6;

- Physical and mechanical - with the use of RT-250M, VPTM-2 to determine
the strength characteristics and airpermeability of the treated fabrics;

- Microbiological - for studying the antimicrobial activity of treated materials
with new biocidal agents using standard techniques and alternative methods;

- Toxicological - to study the safety of the fabrics treated with new dressing
compositions.

The optimum process parameters of antimicrobial finishing of cotton fabric
were treated with the application package STATISTICA 6.0, Excel and MatLab.

Contents of the thesis. The thesis consists of three chapters, first of which
dedicated to literature review of the present-day state of the antimicrobial finish of
cellulosic textile materials. Study of scientific literature on imparting of
antimicrobial properties to textile materials has shown that obtaining of the
sustainable biocide effect is possible as using new compositions on the water-soluble
film forming polymers, as well as using the nanoparticles of metal and metal oxides.
The use of the nanotechnologies’ achievements imparting new properties to materials
is the perspective way of intensification of the processes and operations of finishing
production.

The second chapter is dedicated to the justification of the research object choice
and description of the modern standard methods that have been conducted in labs of
the Almaty Technological University, Budapest University of Technology and
Economics, Physic-Technical Institute, Institute of Microbiology and Virology of



MES RK (Ministry of Education and Science of the Republic of Kazakhstan), RSSE
(Republican state state-owned enterprise) «Scientific Practical Center of the Sanitary
and Epidemiological Expertise and Monitoring», National open nano lab of Kazakh
National and Agrarian University.

The third chapter of the thesis describes the results of the experimental research
and the finishing compositions for modification of the cotton fabrics aiming the
attachment of antimicrobial properties proposed to use. The finishing agents are
elaborated on the membrane curing polymer basis — polyvinyl alcohol composed with
fungicide — salicylic acid (SA), urea and antiseptic — copper sulfate, also using the
nanoparticles of metal and metal oxides.

The optimum components‘ concentrations of the finishing agents for
antimicrobial finish of the cotton fabrics on the basis of polyvinyl alcohol were
developed using the software for scientific researches - MatLab. The optimum
concentrations value consists of: polyvinyl alcohol — 6 g/l, urea — 4 g/l, salicylic acid
— 4 g/l, and the value of the copper sulfate varies within the 2 — 4g/I.

The comprehensive microbiological studies of the antimicrobial activity of the
finished fabrics have been conducted, using as standard, as well as an alternative
method applying the express Analyzer BacTac 4100, which showed the efficiency of
the finishing components being proposed for cellulose textile materials. The
antimicrobial activity of fabrics manifested in finishing by the proposed composition
based on the nanoparticles of copper, iron and their oxides almost completely
matches the data of the antibacterial drug Sanitized Silver being used today. On the
whole, it was found a high antimicrobial activity of the elaborated finishing agents
against the wide range of the microorganisms and the sustainability of the modified
fabric samples to the wet processing, which insignificantly decreasing only after ten
washings in a synthetic cleanser solution.

As the result of the IR — spectroscopic studies, in 1630, 1367 — 1360 and 600-
650 cm™ areas new absorption bands do appear, which confirms the emergence of the
chemical bond between cellulose macro molecules and compositions of finishing
compound on the basis of polyvinyl alcohol.

On the basis of IR spectrums analysis and EMF micro analysis mechanisms of
insoluble complexes formation between cellulose and components of the elaborated
finishing compositions were proposed.

On the basis of the toxicological tests the safety of the fabrics processed by new
finishing compositions has been proven.

Basing on the experimental studies provided, it’s found that compositions
elaborated could be recommended for the antimicrobial finishing of sanitary and
hygienic goods.

Scientific novelty of the results of the study performed by the applicant, is as
follows:

- A new dressing agent to impart antimicrobial properties to cellulosic textile
materials based on polyvinyl alcohol, salicylic acid, urea and copper sulfate was
developed,;



- A new method for the modification of cellulose-based textile materials with
nanoparticles of copper, iron, and their oxides to impart antimicrobial properties was
developed;

- A high antimicrobial activity of the developed dressing agents against a broad
spectrum of microorganisms, which intensely destructive to natural fibers and the
human environment was determined;

- Based on the analysis of the IR spectra and microanalytical EMF proposed
mechanisms for the formation of insoluble complexes between the cellulose and
copper (1) and iron (111) oxides;

- On the basis of toxicological tests the safety of fabrics treated with the new
dressing compositions was proved,;

- Optimal concentrations of dressing agents developed for antimicrobial
finishing of cotton fabrics using standard computer programs were developed.

Theoretical and practical significance of the work. Developed dressing
agents have high antimicrobial activity that is resistant to wet-heat treatment and
ensure the preservation of the strength and consumer properties of the cellulosic
textiles; recommended for use in the manufacture of products for sanitary purposes.

The research results have been tested in the Manufacturing conditions of LLP
«Almaty Cotton Plant-Kargaly™; in semi-manufacturing conditions at "Research
laboratory on technology and safety of textile materials”, but are also used in the
educational process at the "Technology of Textile Production™ Department of Almaty
Technological University.

The main provisions of the thesis were presented at the International and
Republican scientific and practical conferences: "Today and tomorrow of medical,
technical and protective textiles. The role of traditional and high-technologies"
("Medical Textile 2012"), Moscow 2012; XXIII International Congress "IFACC
International Federation of Textile Chemists and Colourists”, Budapest, 2013;
Aachen Dresden International Textile Conference, Aachen, 2013; "Science.
Education. Youth ", ATU, Almaty, 2014; "Innovative Development of Food
Processing, Light and Hospitality Industries,” ATU, Almaty, 2014, 2015, XXIV
International Congress of IFACC "Tradition and High-tech Development Keys to the
Textile Market" (June 13-16, 2016 Pardubice, Czech Republic). The applicant has
experience in online-presentation in the Conference "Second International
Conference on Industrial Technologies and Engineering”, held on the communicative
platform G-Global, the section "Nano- and Bio green technology for sustainable
development", October 30, 2015, the active link on Youtube channel
https://www.youtube.com/watch?v=14ZXMMpqylw.

The evaluation of completeness of the decisions for goals set up. The aim
of the work is achieved, the goals of the research are solved completely, and the new
finishing agents imparting the antimicrobial properties to the cellulose textile
materials are developed. The research outcomes approved in industrial conditions,
which confirms the authenticity of the basic conclusions and standings.

Recommendations and Initial Data for Specific Application of the
Works’s results. The optimal parameters for finishing of cotton fabrics with new


https://www.youtube.com/watch?v=14ZXMMpqy1w

finishing compositions are recommended. The antimicrobial finish with the dressing
agents could be used in manufacturing of goods for sanitary and hygienic purposes.

The Evaluation of the Scientific Level of the work performed and the
comparison of it with the best achievements in this field. The finishing
compositions worked out by author on the basis of polyvinyl alcohol, salicylic acid,
urea, copper sulfate, nano oxides of copper and iron provide to cellulose textile
materials a resistance to the microorganisms’ influence and met all the safety
requirements, demanded from antimicrobial agents. The technological parameters
proposed differs by its simplicity and availability of the chemical drugs needed to the
antimicrobial finishing of the cellulose textile materials.

Publications. The results of the Research were published in 15 works,
including 1 article in a rating Journal indexed in the Web of Science Core Collection
database (Thomson Reuters), 3 articles in the Journal of Scopus database, 4 articles
in scientific journals recommended by the Committee, 6 reports in the Proceedings of
International and Republican Conferences, including 4 - foreign, obtained 1 patent of
RK for invention.

Structure and the thesis volume. The thesis consists of introduction, three
chapters, conclusion, and references of 164 denominations and applications. Basic
results of the thesis are expounded on 118 pages of text and contain 56 pictures and
21 tables.



