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TEKCTWU/Ib HA OCHOBE XMTO3AHA U EFO NPOU3BOAHBIX UCMOJ/Ib3OBATbH B
NOJIEBbIX YCNTOBUAX

®depysa MyupguHosHa HypytauHoBa
byxapckuli 2ocydapcmeeHHbIl MeOuyUuHCKUl uHcmumym

Buononnmepbl - XUTUH U XMUTO3aH HAWAM LIMPOKOE MNPUMEHEHME B Pa3/INYHbIX
OTpacAsaX MPOMbILWIEHHOCTU (CEeNbCKOM XO035INCTBE, MeauuuHe, buoTexHonormm u ap.),
0CO6EHHO B TEKCTUNBHOM MPOMBILWIEHHOCTU. Bronornyeckne cBOMCTBaA 3TUX NOJIMMEPOB,
nx BGMOCOBMECTMMOCTb WM BMOpasnaraemMocTb, aHTUMMUKPOOHbIE U aHTUOaKTepuaabHble
CBOICTBA CBA3AHbI C

AKTUBHO pa3BMBAlOTCA TPWU HANpaB/eHNA UCNONb30BAHUA XUTUHA U XMTO3aHa.

- NpAMOEe NPOM3BOACTBO BO/IOKOH Ha UX OCHOBE;

- 06paboTKa TEKCTUNIbHbBIX MaTepPUanos;

- NPOM3BOACTBO BCMOMOraTe/IbHbIX MaTepnanoB ANa TEKCTUIbHOIO NPOM3BOACTBA.

Bnarogapa cBoMm cnoeobpasylowmMm CBOMCTBAM XUTO3aH MCMO/b3yeTcA B KayecTse
NPOKNEeNBatoLLEro U NPOTMBOYCaA04HOro CpeacTBa.

TKkaHW, o6paboTaHHble coNAMM XUTO3aHa, nNpuobpeTardoT rAagKocTb, 6neck,
NbILWHOCTb, @ MPW CTUPKE, B OTINYME OT KPaxXMasibHOro KpacuTena, XMTo3aHOBOE NOKpbITUE
yaanaetca anwb Ha 20%.

Mpoun3BogHble XUTUHA LMPOKO MCMNOJIb3YHTCA B NPOU3BOACTBE BUCKO3HbIX BOJIOKOH,
HUTEN U NNEHOK, KOTOPblE COXPaHAKT CBOW CBOMCTBA B TEYEHWNE AJIUTE/IbHOIO BPEMEHM.

Bharopapa BbICOKOM aAre3aMoHHOM CNOCOBHOCTM XMTO3aHa K Lenntose gobasneHune
ero B TKaHeBble M34enMAa Ha OCHOBe LUeAAtoNn03bl MNOBbIWAET WUX MPOYHOCT,
OKPaLIMBAEMOCTb U BAKTEPULIMAHYIO aKTUBHOCTb.

MponuTKa TKaHeMW XWUTO3aHOM cnocobCcTByeT MPUAAHUID UM AEe3040PUPYIOLUX U
AHTUMUKPOOHbIX CBOMCTB, NOBbLIWEHNIO YCTOMUYMBOCTU BONOKHA K GU3NKO-MEXaHUYECKUM
BO34EMNCTBUAM.

B nutepaType paccmoTpeHbl aHTUMMKPOOHbIE CBOMCTBA X/10NM4aTOOYMaXKHbIX TKaHew,
06paboTaHHbIX CMecblo XuTo3aHa M ¢TopnonmmepoB. [MoKasaHo, 4yTo obpaboTka 1%
PacTBOPOM XWTO3aHA 3amegnseT pPoCcT MUKpoopraHmamoB Ha 90%, HO CcHuKaet
3¢0PEeKTMBHOCTb XWUTO3aHa npu pabote ¢ ¢Topnonmmepamun. PaspaboTaHa Takxke
aHTMMMKPOOHaA oTAeNKa XA0oN4aTobyMarKHbIX TKAHEW XUTO3aHOM U IMMOHHOM KUC/TIOTOMN.

XWUTO3aH TaKXe WMPOKO UCMONb3YETCA NPU KPaLeHUN TEKCTUbHbIX MaTEPUA/IOB.

PeweHbl TPyAHOCTWU, CBA3aHHblE C KpPalWEHWEM CTEK/IOBOJIOKHA W3 XUTO3aHa.
YCTaHOBNEHO, YTO NPU HAHECEHUM XMTO3aHA Ha CTEKNOBOJIOKHO Ha MOBEPXHOCTU Mapau
obpasyeTca nneHKa, yayylatowan noraoweHume kpacutenen. Mpouecc o6paboTkmn coctomT
M3 3a/IMBKMN COCTaBa, COAEPKALLErO XUTO3aH, CYLLKM M TepMoobpaboTKM npu TemnepaTtype
130 OC B TeueHMe 5 MMHYT. 3aTeM TKaHb MOXHO MOKPACUTb KpacuTensamm H6O/bLUMHCTBA
KNaccos.
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Ona ynpoweHna KpaleHUa CMeCOBbIX X/IONKOBO-/1aBaHAOBbIX Mapaer NpUMeHAT
1%-HbI pPacTBOpP XMTO3aHA. TKaHb CHa4yana ob6pabaTbiBatOT PACTBOPOM XWMTO3aHa, cywat
ropAYMM BO34YyXOM, @ 3aTEM OKPALLUMBAIOT. ITa TEXHOIOMMA AaeT ABE BO3MOMXKHOCTU: bonee
WMHTEHCMBHbIM LBET NONy4YaeTcA B MeCTax HAHECEHUA XUTO3aHa Ha MOBEPXHOCTb TKaHMU.

ABTOpbI NUTEPATYPbI U3YyYan BANAHME MONEKYNSPHOM MAcCbl XMTO3aHa Ha yCaaKy U
KpaweHne wepctn. [lNepen o06paboTKOM XMTO3aHOM LIEPCTb OKUCAAKT MEPEKUCbIo
BOAOPOAA MW CEPHOMN KMcoTon. O6paboTKa XMTO3aHOM yMeHbLUAeT yCaaKy LepCTAHbIX
TKaHEeM U NOBbIWAET UX OKPALLIMBAEMOCTb, NP 3TOM MOJIEKY/IAPHAA Macca MCNONb3YEMOTO
XMTO3aHa NPAKTUYECKM He BAnAET Ha 3PPEKTUBHOCTb OTAE/KM.

MpeanoXXnnm TEXHONOrUK0 WUCNONb30BAaHMA XWUTO3aHA ANA YAYYWEHUA KpaweHuA
XN0nKa, obnagatoulero npyM 3TOM MasIoOCMMHAEMbIM NOKpbITUEM. TKaHb 06pabaTbiBanu
CMecCblo XuTO3aHa, 4,5-amokcu-1,3-aumeTun-2-mMmmaasonnaoHa WM KaTanmsaTtopa B
oAHOCTagMMHOM npouecce. B pabote ncnonb3oBann ob6pasLbl XMTO3aHA C MONEKYNAPHOM
maccon 185300, 73200 1 59000. XnTo3aH 3HAYUTENbHO YAY4lUa/ NOI/IOWEHME NPAMbBIX W
KMUCAbIX KpacuTenen, npuyem NOrAoWeHME YAYdLWanocb C YBEAMYEHUEM MONEKYNAPHOM
MacCbl XMTO3aHa. [lornoweHne aKTUBHbIX KpacuTenem B LWENOYHOM cpefe HU3KOM
KOHUEHTPAUMN HECKO/NIbKO YyAyylanoCb MNPW  YMEHbLIEHUM MONEKYNAPHON  MacCbl
XUTO3aHa. Kpacawaa cnocobHOCTb xnonKa bblna nyyle B KUCNOM Cpese, YEM B LLLESIOYHOW.
O6paboTKa XMTO3aHOM CYLLLECTBEHHO HE MU3MEHM/Ia CTOMKOCTb KPACKM K MbITbO, O4HAKO
TepAnacb CTOMKOCTb K MOKPOMY UCTUPAHMUIO.

ABTOpbI UCCNen0BANN BAUAHUE YNbTPA3BYKOBbIX KONebaHMN Ha PacTBOPbI XMTO3aHa.
YNbTpa3BYKOBYHO aKTUBALMIO PAaCTBOPOB XMTO3aHa NPOBOAMAMN B YNbTPA3BYKOBbIX BaHHAX C
yactotamm 18 un 44 Klu. oKa3zaHO AOCTOBEPHOE CHUMKEHMEe PaCTBOPOB XMTO3aHa MNoA
BO34€eNCTBMEM YyNbTpPa3ByKa YactoTon 44 Kly. OgHOM M3 NPUYUH CHUXKEHMA BA3KOCTU, NO
MHEHMIO aBTOPOB, ABNAETCA TO, YTO NOJ BO3AENCTBMEM Y/AbTPA3BYyKa pPa3pbliBAOTCA
MEXMONEKYNAPHbIe  CBA3WM  MeXAy COCeAHMMWM  MONEKYlaMW  MOoAMMepa,  4To
COMPOBOXKAAETCA YMEHbLUEHNEM pa3mepa acCoLMaLniA.

ABTOpbl  M3y4anu  BAMAHUE  YNbTPA3BYKOBOrO  YTO/ILLEHMA  XMTO3aHa  Ha
XnonyatobymakHole M noavadupHble TKaHW. [lpepgnonaraerca, 4TO  MPOUCXOAUT
3NEKTPOCTaTUYEeCKOe B3aMMOAENCTBME TKAaHWM C XUTO3aHOM, a TaKXe o0bpasyroTcs
anbaervaHble U KapboKkcunbHble rpynnbl. AHaNOrMYHbIM 3GEKT PMKCaUMM XMTO3aHA Ha
TKaHAX HabatogaeTca n Nnpu 06paboTke TKAaHEN HU3KOTEMMEPATYPHOM NAa3MOIA.

MonyyeHbl MmotlowWMe CpeacTBa HA OCHOBE XMTO3aHa, nNpuaalowme TKAHAM
rps3eoTTa/IkMBalolWmMe CBoOKMCTBa, KoTopble (%) coctasnstor: 1-80 (3-30) MAB; 0-60
BogopacTBopumble  cunukatbl; 0-40 (5-30) opraHuMyeckMe W HeopraHuyecKkue
pactesoputenn; 0-30 HanonHutena u 0,05-25 xuUTUHA wAM XUTO3aHA. DTU NPOAYKTbI
MCNONb3YKTCA B BUAE NacTbl WAW  TPAHY/IMPOBAHHOIO MNOPOWKA ANA CTUPKK
XN10N4YaTOOYMAXKHbBIX TKAHEMN.

B nuTtepatype npuBeaeHbl OT3biBbl 06 WCMNO/Ab30BAHMM XUTO3aHA B KayecTBe
3arycTuTena nNpu KpaweHWM X/J0MN4YaTo-NaBCaHOBbIX TKaHeW. [losy4yeHbl 3aryuatolme
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COCTaBbl, B COCTAaB KOTOPbIX BXOAAT: XUTO3aH, MMIMEHTbI U YKCYCHAA KucaoTa. Mocne neyatm
LUBETKa TKaHb noagepraerca TepmoobpaboTtke npu Temnepatype 150 OC B TeueHue 6
MWHYT. Ho y 3Toro cnocoba neyaTu LUBETOB €CTb OAMH HEAOCTATOK — HEAOCTAaTOYHO APKOCTH
uBeTa.

MneHKoobpasyowMme CBOWCTBA XMUTO3aHA ABNAAKOTCA OCHOBAaHWMEM AAA  €ro
MCNONb30BaHUA NPU MNPUIrOTOBIEHUM MPOKIEMBAOWMX PACTBOPOB B TEKCTUIbHOM
NPOMbILINEHHOCTM, HECMbIBAEMbIX 3aryctutenein ANA NoBbIEHUS CTOMKOCTM BOJIOKHA K
OU3BNKO-MEXaHNYECKMM  BO3AEWUCTBMAM, aHTU- YCafo4yHble areHTbl OAHOBPEMEHHO
YNYYLIAOT KPACALLYH CNOCOBHOCTb TKaHeW. Kpome TOro, XMTo3aH MOXKHO MCMO/b30BaTb B
KayecTBe 3aryCTuTeNA NPy OKPaLWMBAHUM TKAHEN MUTMEHTHbIMM KPACUTENIAMM.

B nutepatype XxnTo3aHOBble KOMMNO3ULUM MUCNONb3YIOTCA B KayecTBe peareHToB A
npeaoTBPALLEHMA 3arpPA3HEHUA TEKCTU/IbHbIX MaTepuanoB W YAydlWeEeHMA KpaweHusa
TKAaHEN, a TaKXe AN HAHeCeHMA Ha TKAHM Ae3040pUpPYoWKnX U aHTMBaKTepuanbHbIX
n06aBoK.

BO3MOKHOCTb MCNO/Ib30BAHMA XMTO3aHA B KayecTBe 06 bEMHOroO matepuana CBA3aHa
C ero pacTBOPUMOCTbIO B C1abOKMNCNOM BOAHOM Cpese N XOPOLMMN NAEHKOO6pasyoLWwmmm
cBOMCTBaMM. B Haweln cTpaHe HaAy4yHO-uUcCCnenoBaTeNbCKME paboTbl MO  MOAYYEHUIO
HECMbIBAaEMbIX XMTO3aHOBbIX MOKPbLITUA ONA LENNON03HbIX TKAHENM NPOBOAUAUCL elle B
40-x rogax NpoLwNoro BekKa.

Mo p[aHHbIM INTepaTypbl, WCNONb30BaHME pPACTBOPOB XMUTO3aHa B Ka4vecTse
nepeBA30YHbIX  MaTepuasioB  MNO3BOJIAET  CYLWECTBEHHO MOBbICUTb  TEXHUYECKYHD
AONTOBEYHOCTb  X/10M4aTobymaKHbiXx TKaHeW. [lo MHEHUIO aBTOPOB, MPOMbIBaHME
pacTBOPOM aueTaTa XuTo3aHa (npuMbaBKa Maccbl OKOMO 2%) npuaaeT TKaHAM TaKue
CBOWCTBA, KaK NOJIHOTA, rMaAKoCTb U BaecK.

Mo cpaBHEHWUIO C KPAaXManoM XMTO3aH Aulb HA 20% HECKONbKO CHUXKaeT H6ennsHy
TKaHeN 1 NpogneBaeT UX TEXHUYECKYHO CTabUIbHOCTb. YaydleHne pu3nKo-mexaHn4ecKknx
CBOWCTB WU CTabMABbHOCTM XWMTO3aHOBOrO MOKPbLITUA HArNAAHO OObBACHAETCA Tem, 4TOo
XUTO3aH B pacTBOpPax 3apArKeH NOJIOXMUTENIbHO, @ BO/IOKHA LLeN0103bl - OTpULLATENIbHO.

B MOCKOBCKOM rocygapCTBEHHOM TEKCTU/IbHOM  yHUBepcuTeTe NpoBOAATCA
nccnefoBaHMA, Hanpas/ieHHble Ha pa3paboTKy TeopeTUYecKMX OCHOB MNPUMEHEHUA
XUTO3aHa B MNpoueccax OKOHYaTe/NIbHOW OTAENKM TKaHeW. TaK, Npu  LWepCTAHON WU
CMewWwaHHoM (wepcTb/MNA 1 wepcTb/KanpoH) KpaleHUM akTUBHbBIMW KPAacUTENAMMU U TKaHU
npu LBETOYHOM NeyaTu PacTBOPaMM XMTO3aHa YCTAHOBAEHO, YTO BblAE/NKA yBe/NNYMBaeT
MHTEHCUBHOCTb OKPACKM U A0ATOBEYHOCTb X/IONYAaTOOYMAXKHbIX U IbHAHbIX TKAHEN.

B nutepatype npu o06paboTKe xn0n4aToOYMaXKHbIX TKaHel 2%-HblM PacTBOPOM
XuTo3aHa nytem cywku npu 110 OC B TeyeHuMe 2-3 MUHYT nepes, KpalweHnem nokasaHo, Yto
KpacuTenb Xopowo npuamnaet K mapne. O6paboTka pacTBOpomM XMTO3aHa No3BoAAeT
OTKa3aTbCsl OT BBEAEHUA 3N1EKTPONMTOB B KPAaCUbHble BaHHbI. MiccnengoBaHua aBTopos [74]
noKasanu, 4to 0bpaboTKka TKaHelM pacTBOpPaMM XMTO3aHa (Xx/10N4aToOyMaXKHbIX, NbHAHbIX,
LUEepPCTAHbIX, CMECOBbIX) MOBbIWIAET BO34AYXOMNPOHMLAEMOCTb, YCTOMYMBOCTb K UCTUPAHMUIO,
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pa3pbiBY U MHOTOKpPaTHbIM M3rnbam. Ha pucyHke 1 npeacraBneHa 3aBUCMMOCTb 3HAYEHUM
BO34YXOMNPOHULAEMOCTN PA3INYHbBIX TKAHEN OT KOHLLEHTPALMKM XMTO3aHa B pa3Mmepax.
Mo MHEeHWI0 aBTOPOB, Yy/y4ylleHWe BO3AYXONPOHULAEMOCTM MNPOUCXOAMT 33 cyeT

«CrnaxmBaHmMA» anemeHTapHbIX BOJIOKOH XUTO3aHa, o6pa3y+ou.l,mx Ha HUTAX NNEHKY.
12
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1-pUCYHOK. BAnAHME KOHLL@HTPaL MM XMTO3aHA Ha MHTEHCUBHOCTb OKPACKU TKaHeM
u3 nascaHa (1) u KanpoHa (2)

MoKasaHO, 4YTO YyBE/NWYEHME KOHLEHTpauMM XUTO3aHa B MOBA3KE YyBeAMYMBAET
MHTEHCMBHOCTb OKpalUMBaHWA BCEX WCCAeAO0BaHHbIX TKaHel. Haubonbwun sdpoekT
HabntogaeTca y NaBCaHOBLIX NOAMIPUPHBIX TKAHEM, MOCKO/IbKY 3Ty TKaHb MPAKTUYECKMU
HEeBO3MOXHO OKpacuTb 6e3 06paboTKM XxWUTO3aHOM. 3HAYUTENbHOE YBeAUYEHUE
WHTEHCUBHOCTU KpalleHuA Habnwogaetca U B KanpoHe M3 NoANMamuUAHON TKaHW. ABTOpbI
yCTaHOBWUAW, 4TO 06pabOTKa TKaHM XMTO3aHOM Nepes KpalleHUeM CyLLeCTBEHHO NOBbIWAET
CTOMKOCTb OKPACKU Mapieh M3 CUHTETUYECKMX BOJIOKOH, KPOME TOro, Y/AyyliarTcA WX
KanunnsapHble U cOpbUMOHHbIE CBOMCTBA 3a cyeT HabyxaHWA TKaHel. B TeKcTunbHOM
NMPOMbILNEHHOCTU XMTO3aH 3aHMMaeT ocoboe MecTo M UCNOoNb3yeTcA ANA YAyyleHUs
TMITMEHWYECKUX CBOMCTB TKaHel. [logobHble TEeKCTUAbHblE U3AEeNUMA C  XUTO33HOM,
obnajaowme ynyyweHHbIMU TUTMEHUYECKMMW U [aXKe NevyebHbIMM CBOMCTBAMMU, YKe
npou3soaATca 3a pybexom, Kpome TOro, MPUMEHAETCA TaKKe BBeAeHWe buononmmepa B
BOJIOKHA W MOBEPXHOCTHOE HaHeceHue. bnarogaps cBoel BMONOrMYECKON AKTUBHOCTM
XMTO3aH npugaet O¢GyHrMumMaHble U GaKTEPUOCTAaTUYECKME CBOWMCTBA TEKCTUbHbIM
MaTepuanaM M MNOBbIWAET AO0JATOBEYHOCTb M34enni. ABTOPbl OMWUCHIBAIOT TEXHOJIOTUIO
Nosly4eHMA JIbHOCOAEepXKaWero maTepuana ANA W3rOTOBAEHUA CcTenek pnsa obysu
NOBbILWEHHOMN FTMIrMeHbl C NPOTUBOTPUOKOBbLIM AelcTBMEM. B nntepaTtype paccmaTpuBanach
06paboTKa XNIONKOBbIX CYyOCTPAaTOB XMTO3aHOM ANA NPUAAHMA aHTUMUKPOOHbLIX CBOMCTB.
M3ydyeHO BAWAHWE KOHUEHTPALMW XWUTO3aHA, MONEKYNAPHOM MacCbl W CTENeHu
AeauLeTUINPOoBaHMUA Ha AHTUMUKPOOBHYIO aKTUBHOCTb 06paboTaHHbIX nm
XN0N4YaTOOYMAXKHbIX TKAHEN B OTHOLIEHMW KULLIEYHOM NasIoYKWU. PAacCMOTpeHOo BAMAHME
MCNONb30BaHUA T[NYTApPOBOrO AManbAernga B KavyecTBe CLUMBAOWLErO areHTa Ha
AHTUMUKPOOBHbIe CBOMCTBA. ABTOPbI OOHAPYXKMAM, YTO CONN XUTO3aHA MUCMNONb30BAIUCL B
KauyecTBe He cogeprKaliero ¢opmanbaernga A0/roOBPeEMEHHOro NOKPbLITUA ANSA NPUAAHUA
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XN10N4aTOOYMaXKHbIM TKAaHAM YCTOMYMBOCTM K MOPLMHAM M aHTUMWUKPOOHbLIX CBOWMCTB.
OueHMBANUCb aHTUMUKPOOHbIE M 3KCMNyaTaUMOHHble CBOMCTBA 06paboTaHHbLIX TKaHEW,
BK/1H04AA Pa3pbiBHYIO HArpy3Ky, BOCCTaHOB/IEHNE CKIAZA0K, CTOMKOCTb K CTUPKE U BEenunsHy.
Mo cpaBHEHMO C HeobpaboTaHHbIMM TKAHAMKM 06paboTaHHble TKAHM MOKa3anu
AOCTAaTOYHYO YCTOMUYMBOCTb K MOPLUMHAM, AOCTAaTOUYHYIO 6enn3HY, BbICOKYIO MPOYHOCTb Ha
pa3pbiB U 3HAUYUTENBHO CHUXKEHHOE Ko/auyecTBo bOakTepuii. B pspge nutepaTypHbIX
NUCTOYHWUKOB paccmaTpuBaeTcs NCNO/NIb30BaHKe XUTO3aHa ans npuaaHua
aHTUOAKTEPMaNbHbIX CBONCTB CUHTETMYECKMM BOJIOKHUCTbIM MaTepuasam U Co3AaHuA
NOKPbITbIX XUTO3aHOM HEeMNOHOBbIX MeMbpaH. Papn, nccnepoBartenem
NPOAEMOHCTPUPOBANM BO3MOMKHOCTb NPALEHUA BOJIOKOH M3 PacTBOPOB XMTO3aHa [86];
BOJIOKHA MNONY4YalOT 31eKTPOPOPMOBAHMEM M3 CMeceil XMTOo3aHa W MNOAUMBUHWIOBOIO
CNMpTa B BOAHbIX PacTBOPAX aKPUNOBOM KUCNOTbI.
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