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Kntouesble CN10Ba: KOCMHbIU MAMPUKC, OUOKCUO yeniepoda, ceepxkpumue-
n110ud, FKCMPAKUUSA, O4UCMKA.

JlaHHaA paboma MoceAweHa 04UCMKe KCeHO2eHH020 KOCMHO20 MampuKca
MemoOOoM CEEPXKPUMUYECKOU 3KCMPAKYUU C UCOb308aHUem OUoKcuda y2nepo-
da. IKCepuMeHManbHoe UCcnedo8aHue Mposoousaocy npu memnepamype T=318
K u daeneHuu P=30 Mlla 8 2 cmyneHu.

cKkull

WccnepoBaHMe BbINOMHEHO 3a cyeT rpaHTa Poccuiickoro HayuHoro ¢poHAaa
(npoekt Ne 18-79-00064).

BeepieHune. Ha ceroiHALHUIA AeHb CYLLECTBYIOT Npobnembl npu neqeHn aedek-
OCTHbIX TKAHEM, NONYYEHHbIX B pe3y/ibTaTe PasuiHbIX TPaBM U1K BPOXKAEHHbIX. [115
BHUA AaHHOW NPo6aeMbl MCMONb3YIOTCA PasniHbie MNNaHTaTb, MeoLMe CX0-
PYKTYpY 1 6113KMe GU3MoNOrMYECKMe CBOMCTBA C KOCTbIO Yenoseka. [1] KocTHble
HTbI AeNATCA Ha: ayTOTeHHbIM, aN0reHHbIM, KCeHOTeHHbIN 1 aN10NaCcTUHYATbIA.
B AaHHOI paboTe MCMOAb30BANUCh KOCTU KPYMHOTO pOratoro CKoTa pasnuy-
1 06pabOoTKM: HaTUBHAA KOCTHAA TKaHb, He NOABEPraBLUAACA Kakor-11bo
AeKaNbLMHUPOBaHHasA U 06e3KMpeHHan KOCTHaA TKaHb; 0be3xnpeHHas
TKaHb, C NpeaBapuTeNbHO NposeaeHHon cnabon obpaboTkon. B Kavectse
MTENA U COpacTBOPUTE/IA UCMO/Ib30BA/INCH IMOKCHA YINepOoAa ¢ umcToTomn 99%
050-85) 11 3Tun0oBBbINA cnupT YmnctoTa 95% (TOCT 51723-2001) COOTBETCTBEHHO.
Onucanne ycraHoBKM M meToaMKM NpoBeaeHNA 3KcnepumenTa. flepes Ha-
" KCnepumeHTa 3anyckaercs TepmocTar (3) ANA OXNaxaeHns Tenn00omeHHIKa
ON10BOK Hacoca (6). Mpouecc TepMoCcTaTMPOBaHUsA NPOAO/IKAETCA AO TEX MOp,
"EMNepatypa oxnamaaloLeil K1aKoCTH He A0CTUTHET -5°C. B SKCTPAKLNMOHHYIO
% (10) sarpywaerca 3KCMepUMeHTaNbHbIN obpaseL,. Mpu 3KcnepumeHTax, Npea-
- X UCnonb3oBanme copacTBOpHUTENA B IKCTPAKUMOHHYIO AHEKY (10) Aobas-
>TMnoBbIA cupr KOAWYecTBe 5% OT MacCbl N0AaBaeMoro CBEPXKPHUT u4eckoro

:; lcla:eee OTKPbIBAETCA BeHTU/bL (7) M BeHTWIL GannoHa (1) OTKYA3 A“O;‘C:ﬁ

5MeHHMK?:)°”a“a"bt!le AasneHuem 5-6 Mlla nonadaer B OXN1aXAAIOLM .
4epe3 GuALTP ocywuTenb (2). Mocnie nepexona 8 MAKYIO 33 £,



PucyHoK 1 - lpuHUuMnuanbHan cxema 3KCNEPUMEHTANIbHOWN YCTAaHOBKMU:
1- 6annoH ¢ CO2; 2- dunbTp ocylwmTens; 7,11- BeHTUNL; 3- TepMocTar,
4-Tenn006MEeHHUK ANS OXNaXKASHUA; 5- pacxoaomep; 6- Hacoc BbICOKOro
AasneHus; 8- 610K ynpasBneHus; 9- MaHOMeTP BbICOKOTO AaBNeHUs; 10-
IKCTPaKUMUOHHaA AYelKa; 12- cOOPHMK IKCTpaKTa.

yepe3 pacxogomep (5) MOCTynaeT B HACOC BLICOKOrO AaBneHua (6), rae OKUMaeTca Ao
33/1aHHOTO 1aBNEHMUA, NOCNE Yero AMOKCUA yIiepoaa NocTynaer 8 ayeiiky (10). Tpedy-
eMan Temnepartypa ¥ JaB/ieHue 3343l0TCA C NOMOLLbIo B10Ka ynpasnexus (8).

MepBoOHayanbHO 3KCNepuMeHTanbHbin obpasel, obpabartbiBaeTca cTaTUye-
CKMM METOA0M B TeyeHue 30 MUHYT. 3aTem OTKpbiBaeTca BeHTUNb (11) ana ocyulect-
BneHUA 06paboTkM AUHAMUYECKMM METOA0M B TedeHne 60 MUHYT C pacxoaom Au-
oKkcuaa yrepoaa 3-4 r/MuH. Pacxos AMOKCMAE YINepoaa TakKe perucrpupyercs C
nomoubto 610Ka ynpasnexua (8). C6poc AaBNEHUA OCYLLECTBNAGTCA NPU 3aKPbITOM
BeHTUne (7) u OTKpLITOM BeHTUNe (8) B TeyeHUn 45 MUH. MonyyeHHbI No 3asep-
weHuto npouecca 06pabotku kcTpakT cobupaetca B cbopHuke (12). MonyyeHHble
06pasLbl NOMELL3IOTCA B NEHULMUATMHOBbIN GAaKOH eMKOCTbIO 10 mMA.

PesyneTatbl 3KcnepumeHTa. [laHHble M0 MCXOAHOMY 06paslly HaTMBHOW
KOCTHOW TkaHu (fpynna 1) oTcyTcTsylOT, Tak Kak obpa3el, AerpaauMpoBsan BCAeACTsve
AECTPYKUMM THUNOCTHON MUKPOGNOPOI M NPU3HAH HEroAHbIM ANA UCCNeA0BaHNA.
XOTA Aame B 3TOM CAy4yae Bo3geicTeue CBEPXKPUTMYECKOro AMOKcHaa Yrnepoad
CAenano AaHHblit 06pasel, NpUroaHbIM ANA AanbHewWwero aHanusa.

Bu3yanbHo U3 pucyHka 2 Hab/I0JAeTCA OYMCTKA KOCTHOM TKaHu. Bce rpynnel
06pasuos nocne 06paboTku cTaHOBATCA Gonee caeTabIMK 1 Xpynkumu. Haubonee
CWAbHbIe BU3yanbHble M3MeHeHns npeTepnen obpasel, rpynnbi 2.

B pesynbrate 06pabotku ceepxkpuTHUECKOi! cpenoit o6pastypl rpynnbl 1 €18
HOBUTLCA CTEPUNbLHBI Ha cpefie MIoNNep-XHHTOH, NPY HEBO3MOKHOCTH OnpeaenTe
3Ha4eHne ucxoaHoro obpasua us-3a BO3/1eCTBUA THUNOCTHOM MUKpODNOPb!- lpyn-
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yumms, HOBELS Tabnuua 1 - Napametpel 06pabotkn
1 cryneHs ¢ P
el Aobasnexu- 2 cTynews
P em sTmnoso- | OOPabOTKa
MpeasapuTeNbhan 0bpa- | o 4 4UCTBIM CKOD | Leopoc
Ne P 60TKa MnNa ro cnuprta MUH
rpynnb! ek tm, e tn-n'
MUH | MUH | MUH | mun
|

HaTuBHaA KOCTHAA TKaHb,
1 He NoABeprasLUAACA Ka-
koit-nubo obpaboTke
[leKanbUMHUPOBaHHaA 1
2 o0be3KMPEHHAR KOCTHanA
TKaHb

06e3MpeHHaR KOCTHaR
TKaHb

318 30 30 60 30 60 45

HCyHok 2. O6pazey HatusHO KOCTHOM TKaHM g0 1 nocne obpaborku CK o,

Na 2 uanaqanbuo CTe

PunbHa un Napametpbl He UsmeHunucoh. B rpynne 3 crepunb-

HYeHus,
npakf:i ii:(a:"e AHK 8 0bpasuax rpynnbl 2 ymeHbLlwnnocs ?a NOpAAOK, a rpynnbl
Bbicokyp, co.qep): M3MeHunoce. MU3HavanbHo 06pasupl BTOpoit cepum He obnapnanu
CTaBnaeTcn BO3Mm Hrem AHK, Nostomy npocneauts ABHYIO 33BUCMMOCTb He npej-
OXHbim,
"::ZMaHue benka TPYyNnbl 2 ymeHbwunoch 8 ABa pa3a, YTO NOKa3bIBaeT X0-

Co,
Powee g
03nei1
CTene CBePXKpUTUYeCKIX $ntonaHeix cpea Ha 06pasupi.



466 Monogeb 1 Hayka XXI geka
Tabnuua 2 - Pe3ynbraTtehl aHaiu3oBs e

—

2 KOE/r obpa3sua :SE/;OS?\:?OT_ CopepiKaHue CopeprkaHue W

s Ha MNA 5 6enka mr/r [HK mr/r ca 8 06pazue
g nep-XuHTOH

2 MUcx. | Onbit. | Mex. | Onbit. | Mex. | Onbit. | Uex. | Onbit. | Uex. On;
1 - 133,6 - 0 - 131.5 - 6 < 0,053
2 0 0 0 0 926 | 436 | 1,12 | 0,124 0 0

3 19,6 0 7,8 0 52,6 44 1,003 | 0,914 | 0,025 | 0,025

Ucxoaa 3 npeacTas/ieHHbIX pe3ynbTaToB, MOXHO CAeNaTb BbIBOZ, YTO Hau-
Aydlue MOKasaTeNn MMeeT KOCTHbIM MaTpMKC rpynnbl 2 (AeKanbumHUpoBaHHas
KOCTHaA TKaHb).

B pesynbTaTte BTOpO# Cepuy 3KCnepumeHToB 6bi10 BbIABIEHO, YTO rpynna 1
(HaTMBHaA KOCTHasA TKaHb) HEMPUrOAHa ANA XPaHEHUA U NPOBEAEHMS 3KCNepUMeH-
TOB, TaK KaK MOMMMO KOCTHOM TKaHU MMEIOTCA MHbIE OPraHUYecKue BKAKYEHUS.

BbiBOA. Mcx0A8 U3 NONYYEHHbBIX Pe3y/ibTaTos, LenecoobpasHo UCNO/b30BaTL
ABYXCTaauiHyto 06paboTku: nepsas cTyneHb ¢ 406aBAEHUEM 3TUIOBOTO cnupTa 30
MMHYT CTaTUYECKOW BbIAEPHKM M 60 MUHYT IMHAMUYECKO BblAepXKN. OBpa3sLipl n3-
Ha4anbHO UMeNu A0CTaTOYHO XOpoLIMe NapameTpb! No coaepanuio [IHK, Kanbuus,
cTapunoKoKKa. B pesynbTate 06paboTku cogepaHua MWKPOOPraHM3MoB CTaHOBUT-
ca pasHbiM 0, cogepskavne [IHK Take cokpatunoch. B o6pa3suax obHapyxunocs
bonbwoe coaepanune 6enka, AaHHbIA TMN 06paboOTKM NO3BONUN COKpPaTUTb KOHeY-
HOe cofepKaHue B /1Ba pa3a. Takum 06pa3om, MOXKHO peKOMeH10BaTb AaHHble Ma-
pameTpbl 06paboTKM NpK BbICOKUX COAepKaHUAX Benka s ncxoaHbIx 06pasuax 1 npu
Tpeb0oBaHMM COKPALLEHUA OCTAaTOYHOIO pacTBopuUTeNs B KOHEYHOM NPOAYKTE.
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EXPERIMENTAL RESEARCH OF THE PURIFICATION
OF XENOGENIC BONE MATRIX BY THE METHOD OF
SUPERCRITICAL EXTRACTION
Mukhammadiev A. D., Karimov T. M., Shafigullina I. I.

I(e\'lwords: bone matrix, carbon dioxide, supercritical fluid, extraction, purification-

_ This work investigates the purification of xenogenic bone matrix by SUPe"

critical extraction using carbon dioxide. An experimental study was carried 0 L@
temperature T =318 ° ¢ gnd a pressure P = 30 MPa in 2 steps.



