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CTPYKTYPHBII AHAJIN3 KOMITO3UTHBIX MATEPHAJIOB
JJIS1 OPTONNEJUYEKHUX CTEJIEK

®
'5. AB3AJIBEKYJIbI * ,°I"K. EJI[IUAP , 2C.III. CABBIPXAHOBA (

(*Tapa3sckmii pernonanbubiii yausepeurer um. M.X. Jlynarn, Kazaxcran, Tapas, Tose 6u, 60
2J0xno-Kaszaxcrancknii ynnsepenter um. M.Ayesosa, Kazaxcran, 160000, IlIbiMkenT, np.Tayke xana, 5)
DnexTpoHHas oYTa aBTopa Koppecrnonaenta: bekontiru@mail.ru*

Yposenv pazeumus u onazococmoanun nacenenusa Kazaxcmana naxooumcsa 6 HpAMOU 3a8UcCUMOCHU OM
300po6ba Kaxcoo20 yenosexa. B nocneonue 200v1 60 ecem mupe u ¢ Kazaxcmane nabnrooaemcesa 3Hauumenvuwlil pocm
0O0ILHBIX CAXapHbIM OUADEMOM, 6CTIEOCHGUU 1Ue20 PACIEMm YUCIO OONbHBIX C PAITUYHBIMU 3A0071€6aAHUAMU CHIONbL
O0noit u3 0CHOBHBIX HPUYUH 3A00IC6AHUA CIOR Y OOTBHBIX CAXAPHBIM OUADEMOM ABNACMCA HOBCEOHEGHAA 00Y6b, MAK
KaK 8 HUX He NPUMEHAIONCA OpMoneoudecKue u30enus U3 INACHUYHbIX, AMOPMUUPYIOWUX U AHMUOAKMEPUATbHBIX
mamepuanos. ILlenvio uccnedosanun AenAemMCA aHANU3 CIMPYKHYPHBIX CEOIICHE CUTUKOHOGLIX KOMNO3UMIO8 U
HanonHumens 6 eude MUKpoKpucmaniudeckoi yeantonozs (MKLI) ona uzzcomoenenus opmoneouueckux u3oenuil ons
OonvHbIx ¢ hamonozuamu cmonvl. B padome nposedenvt uccneoosanus MKI] u Kkomnozumoe cuinuxona memooamu
aananmuzamopa pasmepog uacmuy DelsaNano. Taxyce nposedenvi: UK — cnekmpockonuuekoe, 3In1eKmponHoe U
onmuyuecKo-muKpockonuueckue uccineooganus. Hayunvle pesynismamel, nonyuennsle 6 0GHHOL padome, Mozym Ovimo
UCNONBL306anbl 0N OanbHelule2o0 usyuenus npoonem obecneyenus KoM@opmuoi 00yevi0 OONbHBIX ¢ PAITUYHBIMU
3a601€6aHUAMU CINONBL NPU CAXAPHOM Ouabeme, nPU NOJAYUEHUU U UCCTE008AHUN HAHOKOMNOZUMHBIX MAMEPUATIOE C
anmudaxkmepuanvuvimu ceotucmeamu. Onu mozym 0vimev noae3nvl O1A 0UAdEemonozos, opmonedos, a maxice O
npouseooumerneii OpmoneouyecKux uzoenuil u 0oysu.

KiioueBble ciioBa: oproneauieckas CreJibKa, KOMIIO3UTbI, CUWJIMKOH, MUKPOKPUCTALJINYECCKAsL
HEJI10J103a, nnaﬁeaneCKaﬂ croma.

OPTOHEAUAJIBIK YITAPAKTAPFA APHAJIFAH KOMITO3UTTI
MATEPUAJIJAPIBIH K¥YPBIIIBIMBIH 3EPTTEY

'5. AB3AJIBEK¥JIBI, *T".K. EJI/IHAP, *C.11I. CABBIPXAHOBA

(*M.X. JTlynatu areingarbl Tapa3s enipaik ynusepcureri, Kazakcran, Tapas, Tesie 61 60
2M.Oye30B aTbinaarsl OnTycTik Kazakeran ynusepcureri,
Kaszakcran, 160000, lIsimkenT, Tayke xaH, 5)
ABTOP-KOPPECTIOHICHTTIH MEKTPOHIBIK momracel: bekontiru@mail.ru*

Kazakcman xankplHoly O0amybl MeH 21-GYKAMGIHGIY OeH2eli 3P a0amMHblH OeHCAYIbl2biHA miKenell
oainanvicmol. Conzul sHcol10apvl OyKin anemoe rxncane Kazakcmanoa kanm ouademimen ayvipamoiH HAyKACmapOoblH
anumapavikmaii ocyi 0auxanyoa, onapovly 0OacvlM Konwiinizi apmypai mabéan aypynapvina wanoviaowl
Kymvicmapoa maban aypynapoinwviy cedenmepininy 0ipi wviH2ailcbl3 aax Kuim ekenoizi kepceminzen. Cebdedi
KyHOenikmi aakK Kuimoep Ouabemmik madauublH, KAAbIRMbl HCYMBIC IcmeyiHe bIKnaa ememin Kadicemmi
KYPbUIbIMObIK IJ1EMEHNMMEPMEH KAMMAMAChl3 eminmeiioi, COHbIMEH Kamap cepnimoi, amopmu3auuaivlK dcoHe
Oakmepuaza Kapcvl Mamepuanoapoan Hcacan2an OpmoneouAnvlK OyuviMoap Koaoanwvlamaiovl. 3epmmeyoin
MaKcamvl — OpMONEOUANBIK OyiubIMOapoa KOI0AHY2aA APHANRAH CUTUKOH KOMHO3ZUMMEDPIHIH, KYPblibIMObIK,
Kacuemmepin 3epmmey. byn owcymvicma DelsaNano ananuzamopein  xKonoamny apxwviiet MKI] enwemoepi
3epmmenindi. Conoail-axK KOMRO3ZUMMI Mamepuanoapviuvly KypolibIMOvlK Kacuemmepine UK — cnexmpocko-
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RUSLIBIK, IJIEKMPOHObL HCIHE ONMUKABIK-MUKPOCKORUANBIK 3epmmeynep yHcypzizindi. Ocvl j’cympicma anblH2aH
2bLIBIMU HIMUICENep IPMypai maban aypynapel 6ap HayKacmapowl bIH2Ai1bl AAK KUIMMEH KAMMAMACHI3 emy
Macenenepin 3epmmey yuliH, Oaxmepusza Kapcol Kacuemmepi 06ap HAHOKOMROZUMIMIK Mamepuanoapovl
oaitbinoayoa Jcane 3epmmeyoe nauoanamyza 6o0aaovl. Onap oOuabemonozmap, opmoneomep, COHOAI-AK
OpMONeOUANbIK OHIMOEP MeH AAK KUIM OHOIpywinep yuin naioansl 601ybl MyMKiH.

Herisri ce3nep: opTomegusiyIbIK YITAPAK, KOMIO3UTTEP, CHJINKOH, MHMKPOKPHCTAJIbI
eJ110J103a, AHA0eTTiK Ta0aH.

DEVELOPMENT OF ORTHOPEDIC SUPPORT FOR PATIENTS
WITH FOOT PATHOLOGIES

'B. ABZALBEKULY*, °G.K. YELDIYAR, %S.SH. SABYRKHANOVA

(*Taraz Regional University named after M.Kh. Dulaty, Kazakhstan, Taraz, Tole bi str.,60
2M.Auezov South Kazakhstan University, Kazakhstan, 160000, Shymkent, Tauke Khan Ave., 5)
Correspond ing author e-mail: bekontiru@mail.ru*

The level of development and well-being of the population of Kazakhstan is directly dependent on the health
of each person. In recent years, a significant increase in patients with diabetes mellitus has been observed all over
the world and in Kazakhstan, because of which the number of patients with various foot diseases is growing. The
works show that one of the causes of foot disease is uncomfortable shoes, since ordinary shoes do not provide the
necessary structural elements, orthopedic products made of elastic, shock-absorbing and antibacterial materials that
contribute to the normal functioning of the diabetic foot. The aim of the study is to determine the structural
properties of the synthesized silicone composites with the addition of MCC, used in orthopedic products. In this
work, studies of MCC and silicone composites were carried out using the DelsaNano particle size analyzer. Also
carried out: IR - spectroscopic, electronic and optical-microscopic studies were conducted. The scientific results
obtained in this work can be used to further study the problems of providing comfortable shoes for patients with
various foot diseases in with DM; in the preparation and study of nanocomposite materials with antibacterial
properties. They can be useful for diabetologists, orthopedists, as well as manufacturers of orthopedic products and
shoes.

Keywords: orthopedic insole, composites, silicone, microcrystalline cellulose, diabetic foot.

Beeoenue paccMaTtpuBaTbcss Ha ypoBHe IlpaBuTenbcTBa u
s moBblIIEHMST KadecTBa OpTOIEAUYEC- MunucTepcTBa  3/IpaBoOXpaHeHus PecryOnnkn
KO 00yBH IUIst OOJIBHBIX C Pa3IMYHBIMH MATOJNO- Kazaxcran, Tak Kak siBiseTcss BaKHEWIIEH colu-
TUYECKUMU OTKJIOHEHUSMH CTOI, B TOM YHUCIE C anpHOW  mpobnemoit. B 30-50%  ciyuaes
cuaapomoMm auaberuueckoit cromsl (CIC) BO3- 3aboseBanuii cTom mpu caxapuom auabere (CJI)
HUKJIa HEOOXOJIUMOCTh MPUMEHEHUsT MOAu(UII- MIPUBOAMT K aMITyTallUH MO JaHHBIM MPAKTHKYIO-
POBaHHBIX KOMIIO3UTHBIX MAaT€pUaOB C IOBBI- mmx xupypros [7]. BcnenctBue storo mocne
LICHHBIMH TMIMEHHYECKUMH, aHTHOaKTepHalb- aMITyTallMl CTOIl JIETAIBHBIA HCXOJ COCTaBJISIET
HBIMH 1 aMOPTH3UPYIOIIUMHU XapaKTePUCTUKaMH. 28-40%. B Teuenue 5 ier mocie aMIyTalHu
Y mogeir ¢ CHC oOp4HO HapymaeTcs Oonpmoe konmuuectBo OonpHBIX CJl ymmpaer ot
ONOpHO-KMHEMaTH4yecKass (YHKLUUSI CTOIBI, YTO CepACYHO-COCYAUCTBIX OCIOKHEHHUH U Cercuca.
BBI3BIBAET OOJIEBbIE OUIYyIIEHHS U OBICTPYIO B nayunsix uccnenoBanusx [8-11] Bergsie-
YTOMIISIEMOCTh Tpu  JBIKeHMH. [edopmarms Ha 3aKOHOMEPHOCTH: TJIABHOM MPUYIMHON 3a001€eBa-
CTOIBI MPUBOAMUT K OOLIEH CKEJIETHO-MBIILIEYHON HUSL CTOINl SBJISETCA HOILUEHWE HeKoM(OopTHOH
nedopmarmu. Y dYEIOBEKa C  IIOCKOCTOITHEM 00yBH. B moBcemHEeBHOM 00YBH MacCOBOTO MPOM3-
00J1eBOM CHHIPOM MPOSIBIISIETCSA B 00JaCTH CTOIIBL, BOJICTBA HE HCHOJB3YIOTCS CIIEIHAIbHBIE KOHC-
a TakXKe B KOJICHHOM M Ta30-0epEHHOM CycTaBax, TPYKTHBHBIE JI€TallM, HE MPUMEHSIIOTCS OPTOIEAU-
Pa3IMYHBIX YacTSIX MO3BOHOYHMKA. OIHUMH U3 YEeCKHE BKJIAJBIIIN U3 MATKUX, aMOPTU3HPYIOIINX
TIOCIIEICTBAMA  CaXxapHOTO JauadeTa  SIBISIFOTCS 7 aHTHOAKTEePHALHBIX MAaTEPHAIOB, YTO CITIOCOOC-
HE3a)KMBAIOIIME paHbl, JIWA0ETHUECKHE S3BBHI, TBOBAJIO OBl YJIYYIIEHHIO THTHEHHYECKUX CBOWCTB
raHrpeHa, aMIyTanus HOT, 4YTO NPUBOAHUT K 00yBH U KOM(QOPTHOCTH B HOCKe 17151 OommbHBIX C/I.
WHBAJIMIHOCTH ¥ OTPOMHBIM MAaTepUAbHBIM HccnenoBanusaM 1Mo MpUMEHEHHIO OPTOIIe-
3aTparaMm Ha JieueHue u peadbwauraiuio [ 1-10]. TUYECKUX M3ICIHN NI JICUSHUS U TPOQPIITaKTHKA
Obecneuenne OONBHBIX CaxapHBIM auade- pa3NUYHBIX BUAOB 3a00JICBAHUN CTONBI ITOCBS-
TOM CIIEIHATbHON KOM(MOPTHON OOYBBIO JIOKHO meHsl paboTsl [12-14]. Bo Bcex mpoBeneHHBIX
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WCCIICIOBaHUAX OblIa ToKazaHa 3()(OEKTHBHOCTH
MPUMEHECHUSI  OPTONCIUYECKUX  W3ACTHA U3
KOMITO3UTHBIX MaTEepPHAaJIOB Ui MPOPUIAKTHKA H
JICYCHUST PA3JINYHBIX 3a00JICBAHMIA CTOIBI, B TOM
grciie O0NBHBIX THa0eTOM.

B mocnennyie robl IS M3rOTOBJICHHS OPTO-
METUYSCKUX W3JICUN MTPUMEHSIIOTCS CHJIMKOHOBBIC
Matepuaiibl. CHIIMKOHOBBIC MaTepUalibl HMCIOT KOM-
TUICKC TTOJIOKUTEITHHBIX XapaKTEPUCTHK: OHOIOTH-
Yeckas COBMECTHMMOCTh C KOXHBIM TIOKPOBOM
YeJI0BeKa, HEOOXOAUMbIE CAaHUTAPHOXUMHUYCCKUE U
CaHUTAPHO-TOKCUKOJIO-THUECKUE CBOWCTBA.

BMmecTe ¢ Tem, CHIMKOHOBBIE MaTEpUAIIBI
HWMEIOT HU3KKE TIPOYHOCTHBIC Moka3arenu [15,16].
IMosTOMy BOMPOCH MOJM(PHUKANUK STHX MaTe-
pHAJIOB C LIENBI0 JalbHEHIIero UCTIOb30BaHUS B
oproneanuecoii o0yBH HMEIOT MPAKTHYCCKUI
HHTEpEC.

B pabore mposenensr [17] ucciemoBaHus
MMPOYHOCTHBIX CBOHCTB CHJIMKOHA C JI00aBIICHUEM
Pa3IUYHBIX HAMOJIHHUTEICH B BUJE CHIMKOHOBOTO
Mmacia, mtuokcuaa kpemuus, nanofil 116 u MKILI.

Pe3ynbTaThl 3KCIEPUMEHTOB MOKA3aIH, YTO
¢ no6aenenreM MKII cyniecTBeHHO yimydIiaroTcs
MIPOYHOCTHBIE CBOWCTBA CHUJIMKOHA 110 CPABHEHHIO
C IPYTUMHU HATIOTHUTEIISIMH.

Lenbto pabOTBI  SIBJIAETCS HCCIICIOBAHHE
CTPYKTYPHBIX CBOWCTB CHJIMKOHOBBIX KOMITO3UTOB
W HamonHuTened. Jlns 3Toro ObLIM MPUMEHEHBI
METOJbI aaHamu3aropa pa3mepoB uactul Delsa
Nano, HWK-cmekTpockonudekoe HCCIeI0BaHHE,
CKaHUPYIONIUH 3JIEKTPOHHBIA MUKPOCKOIT.

B mnocneanue roapl co3maetcs OOIBINOE
KOJIMYECTBO MOJUMEPHBIX KOMIIO3UTHBIX Mare-
pHAJIOB, COACPIKALIUX MEJKOIUCIICPCHBIC HAIOJI-
HUTEIM C PAa3UYHBIM  Pa3MepoM  YacTHII.
N3BecTHO, YTO pa3Mephbl YaCTHIl HAIMOJHUTEIS U
X pachpejelieHue 110 IOJIMMEPHOH MaTpHIle
BJIMSIOT TIOYTH Ha BCE CBOMCTBAa MarepuajioB [17-
20]. TlosTomy oIpeseieHHe pa3MepoB YaCTHI]
HanoauTeNs B Buae MK nMeer odueHp BaKHOE
TEXHUYECKOE ¥ TMTHEHUYECKOE 3HAUCHUE.

HK-cniekTpockonuekoe ucciaeI0OBaHue SB-
JIAETCS  YHUBEPCAJIbHBIM  (DU3MKO-XMMUYECKUM
METOJIOM M IIO3BOJIAET IMOJYYUTh BaXKHYIO
“HGOPMAIIUI0O O CTPOSHUM MAaKpPOMOJEKYJI H
XapakTepe BHYTPHU- U MEXMOJICKYJISPHBIX CBSI3CH
KOMITO3UTHBIX MaTePHAJIOB.

BaxxHo momMHHTB, 4TO 3200JIEBaHUS CTOIIBI
0O0JBHBIX JgUAabEeTOM HE BCEerga IOJIAl0TCS
MEIMKAMEHTO3HOMY M OIEPALMOHHOMY JICYCHHIO
JI0O TIOJHOTO BOCTAHOBJICHHS CTPYKTYPBHI H
¢byakun  cronbl.  [losTomy paspabotka u
obOecnieueHue OOJBHBIX AWa0eTOM KOM(DOPTHOU
OOyBbIO M  OPTONEAMYSCKUMHU  H3JACIHIMH,
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KOTOpBIC BBIONHSIM OBl MPO(UIAKTUYECKHUE,
TepaneBTHYeckie (YHKIHA C KaXKIBIM TOJIOM
CTaHOBHUTCS aKTYaIbHON MPOOIEeMOH.

Ucxons W3 BBILIEU3IOXKEHHOTO, OOJIBHBIC
CaxapHBIM IHAa0ETOM IOJDKHBI OBITH OOCCIICUCHBI
KOM(OpPTHOH 00YBBIO M OPTOIEAMYECKUMHU H3[Ie-
JUSIMHA € TPUMEHEHHEM MOAU(HUIMPOBAHHBIX
CHECUUANBHBIX KOMIIO3UTHBIX MartepuanoB. s
MMPOM3BOJCTBA OPTOMEAMYESCKUX H3ACTHH IS
OOJIBHBIX JMA0ETOM HEOoOXOIMMBI  OOJIBIINE
(uHaHCOBBIEC 3aTpaThl U HEOOXOJUMO COOIIOAATH
0coOble TpeOOBaHHWS K KOHCTPYKIHH OOYBU H
MartepuangaMm. lIpaBUTENbCTBO W MPOW3BOIAUTETH
0o0yBH JOJDKHBI YAENSATH 0co0oe BHHUMaHHE
0oipHBIM nuabeToM, oOecmednB J3Ty TPYIIY
HaceleHnss KoM(OpTHOW o0OyBbIO H  OpTOIe-
JUYECKUMH U3ACTHSIMU.

Mamepuansl u Memoovl UCCT1€006AHU

UccnemoBarns pa3MepoB YacTHIl HAMON-
autenss  MKIl  npoBogwiauck ¢ HOMOIIBIO
ucatpymenta Delsa Nano, (Beckman Coulter,
Ocaxka, SImoHwmsT), OCHANIIEHHOTO Ja3epoM 658HM u
PETYIATOPOM TeMIlepatypbl. AHaIU3bl TUaMeTpa
gactury MKI]  npoBogmiuce  Tpu  pasa.
AmnanmuzaTopbl pasMepoB uactuil Delsa Nano
HA3MEPSIIOT pa3Mepsl yacTull B Auana3zoHe ot 0,6
HM /10 7 MKM METOJOM ()OTOHHO-KOPPEJSAIHUOH-
HOW CHEKTPOCKONHMH W J3eTa-MOTEHIHAaNl YacTHUI]
pasmepom ot 0,6 HM g0 30 MKM METOAOM
ANEKTPOPOPETHUECKOTO CBETOPACCESHUS.

Hns onpeneneHuss  pa3MepoB  YacTHII,
mippyHIMpYIOIMX ~ BHYTPH  HM3MEPHUTENHHOMN
STMEeKN B pe3ylibTaTe BpOyHOBCKOTO NIBMKEHHMS, HA
oOpasell HAmpaBsIOT Jiyd Jiazepa. JacTHIIbI
paccemMBalOT  CBET,  BBbI3bIBas  (IIYKTyaluH
VHTEHCUBHOCTH  pAacCesHUs,  3aBUCAIIAE  OT
BpeMeHU. B  pesyinpTare paccesHHBIM  CBET
JNETEKTUPYETCS TIOJ  ONpEleieHHBIM YIJIOM H
H3MEPSIETCSl C TIOMOIIBIO0 BBEICOKOYYBCTBUTEILHOTO
nerektopa. [lockoipky ckopocts muddy3un qacTuiy
3aBHCHUT OT UX Pa3MEPOB, TO CKOPOCTh (PIYKTyaIiid
pacceslHHOrO CBeTa CONEPKUT HMH(POPMAIHIO O
pa3smepax. Takum  oOpasoMm, W3  aHanmu3a
(uIyKTyaluu ¢ TIOMOIIBIO  aBTOKOPPEISIIMOHHON
(YHKIMM, TONy4YaeTcsl pacrpesielieHHe pa3MepoB
MPUCYTCTBYIOIIEH MOITYIIALMN YaCTHII,

HK-cnekTpockonuyekoe HCCIIEIOBAHUE.
HUK-cnexkTpsl  KOMIIO3UTHBIX  MAaTE€pUaloOB €
nmobaeienneM MKII B konmdectBax 4, 10, 15, 20,
25% Obun poBeneHbl Ha cnekrpomerpe Nicolet-
577 B muanasone ot 400 no 4000cm 1. O6pasub!
MaTepuanaoB ObLIM TOJTOTOBIECHBI B  BHUJIE
tabnerok ¢ KBr, B coorBeTcTBHM 1,5 Mr BelecTBa
B 250 wmr KBr. OO6pa3ubl KOMIO3UTHBIX
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MaTepHajoB  W3TOTOBJIEHBI
OIMCaHHOM B pabote [15].
ONEeKTPOHHO-MHUKPOCKOIIYECKHE METOIBI.
UccnenoBanus MOphoIOTHH MUKPOCTPYKTYp IIO-
JTy4eHBIX MaTepUAIOB MPOBEIH C MOMOIIBIO CKa-
HUPYIOIIETO 3JeKTPOHHOTO MuKpockoma (COM)
«Quanta 200 FEG». CkaHupyIOIEro 31eKTPOH-
Horo mukpockomna «Quanta 200 FEG» ¢ ecrecr-
BEHHON CpEJOM, YCKOPSIOIIEro HaNpsKEHUE OT
200B go 30kB, katom ¢ TMOJEBOM SMHUCCHEH,
paspemenue < 2,0 am npu 30xB B pexxumax BbI-
COKOTO BaKyyMa, HHU3KOTO BaKyyMma, €CTECTBEH-
HO¥M cpensl u < 3,5 HM mpu 3kB B pexume Hu3-

1o MCTOJHKE,

Tabmuna 1. J{namerps! yactuy MKI]

Koro Bakyyma. Pazmep xameps! 284 MM, § mopToB
JUTST YCTAaHOBKH JIETEKTOPOB M aHAIIN3aTOPOB. 4-X
OCEBOW MOTOPH30BaHHBIA CcTOMMK S50Xx50 wMMm.
OO6pasipl KOMIIO3UTHBIX MaTepHaiOB TOTOBUIHCH
B BHJIE CPE30B.

Pesynromamut u ux oocyscoenue

HccnenoBanne CTpyKTYpHBIX CBOMCTB KOM-
MO3UTHBIX MaTepuajioB. B pesynbrare ucciaeno-
Banusa 4actuny MKI[ nokazaHo, 4To cpeaHui
pasMep wyactuil coctaBiasier 17.4um u monu-
IHCIIEpCHOCTE- 2,2 (Tab.1).

U3mepenne Jnamerp 9acTHil, HM [Tokazarenpb MOIUAUCIEPCHOCTH
| 13812 2,263
1 17049,5 2,322
1l 21232 2,039
Cpennee 17364,5 2,208

HK-cnexktp MKII npencraBieH Ha pucyHKe
1. B MK-cnektope mupokas 1mosioca MmorjaonieHus
MKII B obmactu 3700-3100cm™? cesiama ¢ Ba-
JICHTHBIMHU KOIICOAHUSAMHU THIPOKCHIBHBIX TPYIIIL.
B o6macTu criektops 3000-2800 €M™ aGmoaator-
cs BajieHTHBIC KojieOanus C-H cBs3eii METHHOBBIX

6,5 LFi 0ct05 1907:182012 M0t o

[p414.4
34009
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5,51

50+
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2,51
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Pucynok 1. UK-cniektp HanosHutens B Buae MKI]

HK-cniekTpockonuyeckue HCCIIEIOBAHUS
CTPYKTYphl CWJIMKOHA W KOMIIO3UTOB C mJ00aB-
neanem MKI] ma UK- ®@yppe cnekrpodoTomerpe
Tensor 27 mnpuBemensl Ha pucynke 2. C
nooasmenneM MKI[ B cocraB cwimkoHa B
koauuecTse 0, 10 1 20% moka3bIBalOT U3MEHEHUST B

u MetunenoBblx Tpynn MKILI. B obnactu ~1650
-1
CM ™ HaOmromaeTcsl TOTJIOIICHUE aJcOpOMpOBaH-

HOM MoOJeKyabl Bojabl. Ilosockl moryiomeHus

~1060 oM’ MIPUIACHIBAIOT ~ BAJICHT-HOMY
konebanuto C-O cBszu B HC3-OH rpynme.

2000 1500 1000

Wavenumbers (cm-1)
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UHTEHCUBHOCTH 1morjionieHns B ooOmactu 1094-
1000 cm?, kotopsie cooTBeTcByIOT Si-O-Si CBA3BAM.
Hebopmanmontoe konebanne Si-CH3 Habmomaercs
npu nojoce nornomenre 1263 cm?, CHz—rpynm
npu 2964 cm?l, BanentHnle koneGanus Si-C
HpPOSIBIISIOTCS B 00JIACTH HOTJIOMIEHUs 796 cm™,



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

—20% MIKC

1006MKC

0% MKKC

1263 |

Intensity

1500

1000
WwWavenumber (cm™)

— 2096 MIKC

1006MKC

0% MKC

2962

0000000 0OQ0HFR
BE N ® MO O SN OO
Intnsty

o

4000 3500 3000

Wavenumber (cm™)

2500 2000 1500

Pucynok 2. UK-ciekTpbl CUJIMKOHA U KOMIIO3UTOB CUJIMKOHA

Muxkpockonuueckue cHumkn MKI[ Ha
COM mnpezncraBineHsl HA pUCYHKE 3 B 0030pHBIX U
JeTanbHbIX BUAaX. JleTanpHbI MPOCMOTP MOKa-

3an, yro MKI[ umeror ¢opMmy monumMepHOro
acconpaTta Wid TI00yn. A pa3Mepsl 4acTHIBI B
nuanasone 10-20pm.

Pucynok 3. Mukpokpucrammnaeckue cHUMKH MKILI, a -0030pHBIi BUI, O - JeTaNbHBIA BUA

Mukpockonuyeckue cHUMKA Ha COM mns
M3YYEHUS! B3aUMOJCHCTBUS MEXAY KOMIIOHEH-
tamu [IJIMC/MKI u pa3pyiieHus: moBepxXHOCTeH
koMrio3uToB ¢ goOaBimenueM MKI] B pa3HbIX
KOJIMYEeCTBaX TMpPEACTABICHBl Ha pPUCYHKe 4.
OO630pHBI  TIpOocMOTp  (pHc. 4a) TIOKa3bIBaeT
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KOMOWHHUpOBaHHYIO NoBepxHOCTh yacThn MKIL] B
MaTpHILIE CHIINKOHA.

Kak BumHO M3 Ooiee MOJIPOOHBIX MUKPO-
CHUMKOB, CYIIECTBYIOT OIIPEIEJICHHbIE ITyCTOTHI
BOKpyT HekoTophix yactuly MKII, uro cBuaerenn-
CTByeT O cnaboM B3aMMOJICHCTBUHM CHIIMKOHA C
yactuiiamu MKII.



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBEPCUTETiHIH Xadapmibichl. 2024, Ne2,

Pucynok 4. MUKpPOCKOIMYECKHIE CHUMKH KOMITIO3UTHBIX MaTePHAJIOB: a -0030pHBIIl BU; O - JCTaIbHbIA BUIL.

3akniouenue, 61600bl

B pesynprate MK-cnexkrpockonuyeckoro
aHallM3a KOMITO3UTHBIX MaTepHallOB  ITOKa3aHo,
YTO TIOJIOCHl TOTJIOIIEHHUSI CIEKTPOB  COOT-
BETCTBYIOT CHEKTpaM HCXOTHBIX KOMIIOHEHTOB —
cwmmkona u MKI[. C yBemnmuenmem MKI] B
COCTaBE€ CHJIMKOHAa HAOJIOMaeTCsl IOCTEIIEHHOE
YMEHbILIEHUE CTETeH! MOTJIOUIEHH T0JI0C CBs3ei
Si-O, Si-O-Si u Si-C, uro cBsA3aHO C BO3pPOC-
TaHueM 3(pQeKTa MoIMMEPHON e eIUTFOIO3bI.

B pesynsrate uccnenosanus wactury MKL] ¢
HCIIONb30BaHneM ucHTpyMenTa Delsa Nano u COM
MOKa3aHO, YTO pa3Mepbl YacTHI[ COCTABILIIOT B
cpemaeM 17,4uM © pacnpeneneHbl XaOTHYHO, YTO
TIO3BOJISIET TIPHMEHSITH UX B KaUeCTBE HAITOIHUTEIIS
JUTSL PA3INYHBIX TIOJIMMEPHBIX MaTepHAIOB.

Hayunble pe3ynbTarbl, TIONyYeHHBIE B
JaHHOW padoTe, MOTYT OBITH MCIIONB30BAHBI IS
JabHEHIero M3y4YeHus: mpodiieM obecneueHus
KOMQOpPTHOW OOYBBIO OONBHBIX C Pa3IMYHBIMH
3aboneBanusmu cromel pu CJl; mpu momydeHUn
U WCCIIeIOBAaHUHM HAaHOKOMIIO3UTHBIX MaTEpPHAaJiOB
¢ aHTHOaKTepUaNbHBIMH cBO¥icTBaMu. OHH MOTYT
OBITh TIOJIE3HBI ISl TUA0ETOJIOTOB, OPTOIE/OB, a
TaKXKe IS [POU3BOAMTENICH OPTONEINYECKUX
H3JIEIHIA U O0YBH.

CIIMCOK MCITOJIb30BAHHON JINTEPATYPbI

1. AmuxanoBa  K.A., AOyramimesa  T.O.,
Kenennbaena O.111., Carbexosa 3.M., Bexxxanosa A.C.,
ToxkazunoBa [I.A. Meauko-conuanpHas XapakTepHuc-
THKa OONBHBIX M WHBAIMIOB C CaXxapHBIM JAHa0eToM.
[Axmyanvrvie npobremvl  Ouabemoro2uU: MAmepuasl
MENHCOYHAPOOHOU  HAYUHO-NPAKMUYECKOU KOHpepeHyulL.
KaparanauHckuii  rocylapCTBEHHBIH — MEAMUMHCKUI
yHuBepcuteT - I. Kaparanna, 2012.- C.23

148

2. bepexnoit B.B. bBopsba c¢ caxapHBIM
Ia0eToOM OHA W3 IEPBOOUYCPEIHBIX 3amad CITy>KOBI
3IpaBOOXPaHCHHUS peciryOnauku Kazaxcran.
[Axmyanvhvie npobremvl OUAOEMONOSUU MAMEPUATD
MENCOVHAPOOHOU  HAYYHO-NPAKMUUECKOU KOH@epeH-
yuu. KaparanIuHCKHH TrocynapCTBEHHBI MeTUIMHC-
Kuii yHuBepcutert.- . Kaparanna, 2012.- C.55

3. Jlmabernueckass acconuanusi PecryOmuku
Kasaxcran. O¢uyuanvneii catm JAPKI http://ww-
w.dark-diabet.kz. (zata o6pamienuns 23.01.2024)

4. Robert G.F., Thomas Z., David G.A., Vickie
R.D., John M.G., Steven R.K., Adam S.L., Lawrence
AL, John M.S., Dane KW., CharlesA., John V.V.
«Diabetic foot disorders a clinical practice guideline». The
journal of foot & ankle surger - 2006. Ne45. - P, 1-52.

5. Karamamze A.I., Ipmemmume M.IT.,
MManambepuaze M.M., Uybunuaze JIL.I. 3HauyumocTtsb
crendanbHOW 00yBM i OOJIBHBIX — AHabeToM.
/Mnternational scientific journal - “Georgian scientific
news. — 2009. —Ne4. - C. 17-20.

6. Marta Botelho, Sandra Pais, Miguel
Gonzalez. Impact of custom-made orthopedic footwear
and plantar orthoses on quality of life and functionality
of patients with diabetic neuropathic foot: A
randomized clinical trial //Diabetes Epidemiology and
Management, 7 December 2021.

7. AmubexoB A.E., Moposos E.C., AGynrasun
P.M., Asuzoa 3.T., lllaBamra H.II. KommiekcHoe
XMPYPru4ecKoe  JieueHHe  THONHO-HEKPOTHYECKHX
(bopM I1rabeTHUECKOM CTOMBI. [AKmyanvhble npobiemvl
Juabemonozuu. Mamepuanvl mexncoy-HapoOOHOU HAYY-
HO-npaxkmuueckou kongepenyuu. KaparaHnmHCKuii ro-
CYJAapCTBEHHBIH MEAMIMHCKUI  yHHUBEPCHTET.- T.
Kaparanna, 2012.- C. 17.

8. Lipsky B., Berendt A., Deery H.G., et al.
«Diagnosis and treatment of diabetic foot infectionsy.
Guidelines for Diabetic Foot Infections. - 2004.-P.
889-910.


https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/journal/26669706
https://www.sciencedirect.com/science/journal/26669706

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

9. Aunpyxosa P.B., Jonmopesa U.C. Hekoto-
PbI€ aCIICKTBI peaGI/IHI/ITaHI/IH OOJIBHBIX C CUHAPOMOM
«/lnabeTnyeckas CTOIIa». l[Becmnux  eunvouu
npomeszcmog-opmonedos. - 2004.- Ne4(18). — C. 23-25.

10. Eva Swinnen, Eric Kerckhofs. Compli-ance
of patients wearing an orthotic device or ortho-pedic
shoe. //Journal of Bodywork and Movement Therapies.
October, 2015.

11. Hadar Shaulian, Amit Gefen, Alon Wolf.
Graded stiffness offloading insoles better redistribute
heel plantar pressure to protect the diabetic neuropathic
foot. //Gait & Posture, 24 January 2023.

12. Rahul Patwa, Nabanita Saha, Petr Saha.
Magnetic hydrogel based shoe insoles for prevention of
diabetic foot. //Journal of Magnetism and Magnetic
Materials, 18 June 2020.

13. Ehsan Jafarzadeh, Reza Soheilifard, Abbas
Ehsani-Seresht. Design optimization procedure for
an orthopedic insole having a continuously variable
stiffness/shape to reduce the plantar pressure in the foot
of a diabetic patient. //Medical Engineering & Physics,
20 October 2021.

14. Kit-Lun Yick, Chi-Yung Tse. The use of
textiles and materials for orthopedic footwear insoles.
/[Handbook of Footwear Desigh and Manufacture. 19
February 2021.

15. Abzalbekuly B. Research of mechanical
properties of composite materials for orthopedic
footwear / 5" - International Leather Engineering
Congress «Innovative Aspects for Leather Industry»
Izmir, Turkey. 10-12 October 2019. - P. 97-100

16. Abzalbekuly B. Analysis composite materi-als
for orthopedic footwear /5" - International Leather
Engineering Congress «Innovative Aspects for Leather
Industry» Izmir, Turkey. 10-12 October 2019. - P. 69-72

17. B. Abzalbekuly, L. Drumstaité, V. Janka-
uskaité, E. Fataraité, O. Dzhanachmetov. Influence of
filler type on polydimethylsiloxane properties.
[Proceedings of Scientific Conference «Chemistry and
Chemical  technology». Kaunas  University of
Technology, Studenty str. 56, LT-51424 Kaunas,
Lithuania. 25 April, 2012. PP.62-66

18. Laka M., Chernyavskaya S., Maskavs M.
Cellulose-Contaning Filler for Polymer Composites.
/IMechanics of Composite Materials.- 2003.- V. 39.
No. 2. PP. 183-188.

19. Eichhorn S., Young R. The Young’s
Modulus of a Microcrystalline Cellulose. //Cellulose. -
2001.-Ne 8. - Pp. 197-207.

20. K.L. Yick, C.Y. Tse. Textiles and other
materials for orthopaedic footwear insoles. //Handbook
of Footwear Design and Manufacture, 2013

REFERENCES
1. Alikhanova K.A., Abugaliyeva T.0O.,
Zhedel'bayeva O.SH., Satbekova Z.M.,
Bekzhanova A.S., Tokkazinova P.A. «Mediko-
sotsial'naya kharakteristika bol'nykh i invalidov s
sakharnym  diabetom». [Actual  problems of
dialectology: materials of the international scientific-
practical conference. Karaganda State Medical

149

University], Foresight-Russia, Karaganda, 2012. - 23p.
(In Russian).

2. Berezhnoy V.V. «Bor'ba s sakharnym
diabetom odna iz pervoocherednykh zadach sluzhby
zdravookhraneniya respubliki Kazakhstan». «Mediko-
sotsial'naya kharakteristika bol'nykh i invalidov s
sakharnym  diabetom».  [Actual  problems of
dialectology: materials of the international scientific-
practical conference. Karaganda State Medical
University], Foresight-Russia, Karaganda, 2012. - 55p.
(In Russian).

3. Diabeticheskaya  assotsiatsiya  respubliki
Kazakhstan. Ofitsial'nyy sayt DARK// http://www.da-
rk-diabet.kz. (accessed on 23.01.2024) (In Russian).

4. Robert G.F., Thomas Z., David G.A., Vickie
R.D., John M.G., Steven R.K., Adam S.L., Lawrence
A.L., John M.S., Dane K.W., CharlesA., John V.V.
«Diabetic foot disorders a clinical practice guideline». The
journal of foot & ankle surger - 2006. Ne45. - Pp. 1-52.

5. Katamadze  AG, Grdzelidze M.G.,
Shalamberidze M.M., Chubinidze L.G. «Znachimost'
spetsial’'noy obuvi dlya bol'nykh diabe-tom». International
scientific journal - “Georgian scientific news. Foresight-
Russia —2009. —-Ne4. - Pp. 17-20. (In Russian).

6. Marta Botelho, Sandra Pais, Miguel
Gonzalez. «Ilmpact of custom-made orthopedic
footwear and plantar orthoses on quality of life and
functionality of patients with diabetic neuropathic foot:
A randomized clinical trial». Diabetes Epidemiology
and Management, 7 December 2021

7. Alibekov A.Ye., Morozov Ye.S., Abulgazin
R.M., Azizova Z.T., Shavnina N.P. «Kompleksnoye
khirurgicheskoye lecheniye gnoyno-nekroticheskikh
form diabeticheskoy stopy». [Actual problems of
dialectology: materials of the international scientific-

practical conference. Karaganda State Medical
University], Foresight-Russia, Karaganda, 2012. - 17p.
(In Russian).

8. Lipsky B., Berendt A., Deery H.G., et al.
«Diagnosis and treatment of diabetic foot infectionsy.
Guidelines for Diabetic Foot Infections. - 2004, Pp.
889-910.

9. Andrukhova R.V, Dondoreva  I.S.
«Nekotoryye  aspekty reabilitatsii  bol'nykh s
sindromom «Diabeticheskaya stopa»». [Bulletin of the
Guild of Orthopedic Prosthetists]. Foresight-Russia,-
2004.- No. 4 (18). - Pp. 23-25. (In Russian).

10. Swinnen, Eric Kerckhofs. «Compliance of
patients wearing an orthotic device or orthopedic
shoey. Journal of Bodywork and Movement Therapies.
October 2015

11. Hadar Shaulian, Amit Gefen, Alon Wolf.
«Graded stiffness offloading insoles better redistribute
heel plantar pressure to protect the diabetic neuropathic
foot». Gait & Posture, 24 January 2023

12. Rahul Patwa, Nabanita Saha, Petr Saha.
«Magnetic hydrogel based shoe insoles for prevention
of diabetic footy. Journal of Magnetism and Magnetic
Materials, 18 June 2020

13. Ehsan Jafarzadeh, Reza Soheilifard, Abbas
Ehsani-Seresht. Design optimization procedure for


https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/journal/13608592
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/journal/09666362
https://www.sciencedirect.com/science/article/pii/S0304885320302286
https://www.sciencedirect.com/science/article/pii/S0304885320302286
https://www.sciencedirect.com/science/journal/03048853
https://www.sciencedirect.com/science/journal/03048853
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/journal/13504533
https://www.sciencedirect.com/science/article/pii/B9780128216064000120
https://www.sciencedirect.com/science/article/pii/B9780128216064000120
https://www.sciencedirect.com/science/book/9780128216064
https://www.sciencedirect.com/science/article/pii/B9780857095398500176
https://www.sciencedirect.com/science/article/pii/B9780857095398500176
https://www.sciencedirect.com/science/book/9780857095398
https://www.sciencedirect.com/science/book/9780857095398
http://www.dark-diabet.kz/
http://www.dark-diabet.kz/
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/article/pii/S2666970621000408
https://www.sciencedirect.com/science/journal/26669706
https://www.sciencedirect.com/science/journal/26669706
https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/article/pii/S1360859215001631
https://www.sciencedirect.com/science/journal/13608592
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/article/pii/S0966636223000139
https://www.sciencedirect.com/science/journal/09666362
https://www.sciencedirect.com/science/article/pii/S0304885320302286
https://www.sciencedirect.com/science/article/pii/S0304885320302286
https://www.sciencedirect.com/science/journal/03048853
https://www.sciencedirect.com/science/journal/03048853
https://www.sciencedirect.com/science/article/pii/S1350453321001181

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

an orthopedic insole having a continuously variable 17. B. Abzalbekuly, L. Drumstaite, V.
stiffness/shape to reduce the plantar pressure in the foot Jankauskaité, E. Fataraite, O. Dzhanachmetov.
of a diabetic patient, Medical Engineering & Physics, Influence of filler type on polydimethylsiloxane
20 October 2021 properties. Proceedings of Scientific Conference
14. Kit-Lun Yick, Chi-Yung Tse. «The use of «Chemistry and Chemical technology». Kaunas
textiles and materials for orthopedic footwear insolesy. University of Technology, Studenty str. 56, LT-51424
Handbook of Footwear Design and Manufacture. 19 Kaunas, Lithuania. 25 April, 2012. Pp.62-66
February 2021 18. Laka M., Chernyavskaya S., Maskavs M.
15. Abzalbekuly B. «Research of mechanical «Cellulose-Contaning Filler for Polymer Compositesy.
properties of composite materials for orthopedic Mechanics of Composite Materials.- 2003.- V. 39. No.
footwear». 5" - International Leather Engineering 2. Pp. 183-188.
Congress «Innovative Aspects for Leather Industry» 19. Eichhorn S., Young R. «The Young’s
Izmir, Turkey. 10-12 October 2019. - Pp. 97-100 Modulus of a Microcrystalline Cellulose». Cellulose. -
16. Abzalbekuly B. «Analysis composite 2001.-Ne 8. - Pp. 197-207.
materials for orthopedic footwear». 5 - International 20. K.L. Yick, C.Y. Tse. «Textiles and other
Leather Engineering Congress «Innovative Aspects for materials for orthopaedic footwear insoles». Handbook
Leather Industry» lzmir, Turkey. 10-12 October 2019. of Footwear Design and Manufacture, 2013
- Pp. 69-72
IRSTI 64.37.23 https://doi.org/10.48184/2304-568X-2024-2-150-154

A COMPREHENSIVE METHOD OF SOAKING SHEEPSKINS WITH SULFURIZATION

ok rakHmETBAY @ msh. pzHUNISsEKOY @
M. saroarsek @ 21 kopirov @

(*Taraz Regional University named after M.Kh. Dulaty, Kazakhstan, 080012, Taraz, Tole bi Street, 60,
2Tashkent Institute of Textile and Light Industry, Uzbekistan, 100100, Tashkent, Shohjahon Street, 5)
Corresponding author e-mail: karakulova.zharkinkul@mail.ru*

Soaking is the first and one of the most important preparatory operations in fur dressing. Soaking determines
the successful completion of subsequent technological processes. The purpose of soaking is to bring the skin into a
state close to paired state in terms of the amount and uniformity of moisture distribution in the leather tissue and
hair. This makes it important to find the optimal soaking recipe. The classic soaking method leads to damage to the
structure of the dermis, due to which the structure of the soaked dermis differs from the structure of the dermis in
the paired state. To solve this problem, it is necessary to find an innovative soaking method that both meets soaking
standards and preserves the structure of the dermis close to the paired state. This article discusses a comprehensive
method for soaking sheepskins with sulfurization. An experiment was conducted with 4 batches preserved using
different preservation methods. These batches were soaked using our suggested recipe, using sodium sulfate and
sulfuric acid. As a result of the interaction of sodium sulfate with sulfuric acid, sulfur is formed, which interacts
with the functional groups of collagen. This interaction is one of the ways to sulfurize the semi-finished product. In
addition, the resulting sulfur affects not only the soaking process, but also subsequent processes, causing synergy in
the technological process chain. Analysis of the process results allows us to conclude that this soaking method
complies with established standards. Since the watering of the raw material in each of the preservation methods is
above 65%, as well as the indicators of the structure of the dermis, soaked with sulfur, are close to the indicators of
the structure of the dermis in the paired state.

Keywords: soaking, sulfurization, preservation, sheepskin, watering, sulfuric acid, semi-finished
product.
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