XUMUYECKAA TEXHOJIOTNA U SKOJ10TUA

PE®EPAT

Llensto pabomel sien1ssiemcsi nosydeHue noaumep-
HbIX HAHOPA3MEPHbIX 80/I0KOH U HUMU U3 HUX. Ans
docmueHusi nocmasneHHol ueau uccaedosanucs
3agucumocmu cgolicms nosy4aemMo20 npodykma om
KOHUEHmpauuu noauMepa 8 pacmeope u npumeHs-
eMbiX 6akmepuluoHbIX sewecms. B xode pabomel
onpedeneHsl Haubosnee npednoymumesnbHbie cocma-
8bl (OpMytOUUX pacmeopos ¢ b6akmepuyuoHbIMU
0obaskamu nymeM U3MEHEHUSI KOHUeHmpauuu no-
7lUMepa 8 pacmeope U UCN0Nb308AHUST PA3/TUYHbIX
0obasok. Mo pesynbmamam uccne0o8aHus Noay4yeH
Haubonee npednoymumensHelli €ocmas 06pasyos
noauMepHbIX HAHOPA3MEPHbIX 80OIOKOH U, HUMU C GH-
mucenmuKkamu, Komopele S8/SI0MCS IK0N02UYeCKU
yucmeiM NPoOyKmMoM, cnoCcobHbIM pacmeopsimscs 8
paHe nNo Mepe 3axusieHus, He mpebyouwum nepess-
30K U ydaneHus 0cmamkos Mamepuand.
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Ha cerooHs nmonumepbl C 0CobbIMM CBOMCTBA-
MW UCMONb3YHOTCA BO BCeX cepax AesTenbHOCTU
yenoseka. M B paHHoM paboTte paccmatpuBaercs
nonyyeHne MOAMMEPHbIX HETKaHbIX MaTepuasnos
M HUTEN M3 HAHOPa3MEpPHbIX BOMIOKOH OOHWM M3
COBPEMEHHbIX MeToA0B nepepaboTku NonMMepoB
— 3/1eKTPOCMUHHUHIOM, TO eCTb 371eKTpodopMOoBa-
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ABSTRACT

In this paper we define the most preferred com-
pounds forming solutions with antibacterial addi-
tives, by changing the concentration of the polymer
solution and the use of various additives. The most
preferable composition of the samples of polymer
nanofibers and yarns with antiseptics, which are en-
vironmentally friendly product that can dissolve in
the wound as it heals, not requiring dressings and
remove excess material is obtained.

HMEM BONOKOH (puc. 1).

dnekTpodopMOBaHME BOMOKOH — Cyxoi bOec-
dunbepHbIi MeTon, B KOTOpOM Aedopmaums uc-
XOAHOr0 TOMIMMEPHOrO pacTBOpa, MOCNEAYOLMIA
TPaHCMOPT OTBEPXKAAEMBIX MPU UCMAPEHMMN PACTBO-
puTens BOMOKOH.M ()OPMMUPOBaHME BOMOKHWCTOrO
CN10S1 OCYLLLECTBNSKOTCA UCKNIOYUTENBHO 3NEKTpUYe-
CKMMM CUNaMKU B eIMHOM paboyeM NpoCTpaHCTBe.

MpUHUMN 2NeKTPOCAMHHMHIA 3aK/IHYaeTCs B
CnegylowWweM: Npu  HANOXEHUWU SNeKTPUYECKOro
NoNns Ha MeTaNMYeCcKUid Kanuansp C XXMAKO-
CTblO (pacnnaBoM WM  pacTBOPOM - NOJMMEPA)
OHA 3apSHKAETCH, M MIOCKUIA MEHWUCK- CTaHOBUT-
€S BbINYKAbIM. [1py OMpeaeneHHbIX YCI0BUAX, B
YaCTHOCTW, HANPSHXKEHHOCTb MOAS, BA3KOCTb, CKO-
pOCTb MNOAAYU XMAKOCTU, NONE HAYMHAET BbITAMM-
BaTb ee CTPYMKY, CeYeHMe KOTOPOM OKa3blBaeTCs
MeHblUe AuaMeTpa Kanuanspa.

Ecnu k ToMy ke 370 BbIn pacTBOp NoAnMepa, To
M3-3a UCNapeHus pacTBOpUTENs BONOKHO CTaHO-
BUTCA eLLe TOHblUe. MOXHO J06UTbCS TOro, YTO ero
[AMaMeTp COCTaBWUT BCEMO HECKObKO HaHOMETPOB.
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MHTepec K HaHOBOJIOKHAM BbI3BaH TeM, 4TO
MeXaHM4yecKkue CBOMCTBA MaTepuanoB, Takue Kak
npenen MpoOYHOCTM, NMPOYHOCTb HAa PaspbiB, Ha
u3rmb M Ha ©OkKatue, MOAYIM YNpyrocTu BO3pac-
TAalT MpPU YMEHbLUEHUW [OMaMeTpa BOJMIOKOH MU
[LOCTUTAOT TeopeTMYeckoro npegena npu OOCTU-
XeHuUM HaHoypoBHs [1]. B cnyyae nonumepHbix
HAaHOBOJIOKOH pa3MepHbit 3PdeKT MOXeT npo-
ABNATbCS B OObEMHbIX CBOMCTBAxX B pesynbTaTe
[LOMOJTHUTENbHOTO B3aMMOLENCTBMS MeXAay Mone-
KynaMu nonuMMmepa, BbI3BaHHOMO MX OpUEHTaLMew,
KOraa AMaMeTp BOJOKHA CTAHOBMTCS COMOCTaBUM
C AJMHOW ™Monekynbl [2].

Llenbto paboTbl gBNSETCA NONyYeHWe nonumep-
HbIX HAHOPa3MepPHbIX BOIOKOH U HUTU U3 HUX.

[ng nocTuxXeHns NOCTaBNEHHOM Lenu uccneno-
Ba/IUCb 33aBMCMMOCTM CBOMCTB MOJly4aeMOoro mpo-
[lyKTa OT KOHLEHTpauuu nonvMepa B pacTBope U
npUMeHseMbIX BaKTEPULIMAHBIX BELLECTB.

Hamu ucnonb3oBancg craHAapTHbIA MpoLecc
MOly4YEeHMS BOMIOKOH, BK/IOYAOLMIA TPK CTagmmn —
nepesog, GopMyeMoro Matepuana B BA3Ko-Tekyyee
cocTosHue, GOpMOBaHWE BONIOKOH M WX OTBep-
xaeHune [3]. BaskoTtekyyee cocTosiHMe onpeaenseT
CNOCOBHOCTb MaTepuana K BOIOKHOOOpa30BaHuMIo
M XapaKTepusyeTcs onpeaeneHHbIMU 3HaYeHUAMU
BS3KOCTU M MOBEPXHOCTHOIO HATSXKEHMS, COrNaco-
BaHHbIMK Mexay coboli. B naHHoM paboTe ncnosnb-
30Ba/Ccs pacTBOP NOAMMEPA, TaK Kak OH NposiBaseT

AyyWwyo cnocobHOCTb K BONOKHOOOpa3oBaHuUio, B
CpaBHEeHMU C pacnnaBaMu, Takxxe Gonee npocT npu
peanu3aummn B nabopaTopHbIX ycnoBuax [3].

[na nonyyeHus HEOOXOAMMBIX JAHHbIX O BSI3-
KOCTM pacTBopa nonumepa (NMpUMEHeH BOLHbIN
pacTBop nonueuHunosoro cnupta — NBC), Hanps-
YXEHHOCTU 3M1eKTPUYEeCKOro nong M mpounx napa-
MeTpOB-MpoLecca Noay4yeHMs HAHOBOJIOKOH U HUTK
cobpaHa 3KcnepuMeHTanbHasg YCTaHOBKa (PUCYHOK
2).

Mpouecc ‘dopmMoBaHMS OpraHM30BaH Cnenyto-
WMM 006pasoM: 3neKTpuYeckoe HanpspkeHne 25
KB npuknagbiBaeTcs k- pacTtBOpy nonnmepa, Ko-
TOpbI MpY MOMOLLM A03aTopa MNoAaeTcs 4epes
kanunnap guametpom 0,8 Mm: Boicokoe Hanpsxke-
HWe 3apsbkaeT pacTBOp MOAMMeEpa OAHOMMEHHbIM
3N1eKTpUYECKMM MOoNeM, KOTOPOE B pe3ynbrate
3NEKTPOCTaTUYECKOro B3aWMOLENCTBUS: MPUBOAUT
K BbITATMBAHMIO pacTBoOpa MONMMEpPA B TOHKYH
CTpyto. B mpouecce anekTpocTaTMyeckoro -BbITarun-
BaHUSI MONMMeEpHas CTpys npeteprneBaeT psn Mno-
CnepoBaTeNbHbIX paclienneHnii Ha bonee TOHKME
cTpyw. [onyyeHHble CTPyM OTBEPXKAAIOTCSA 33 CYET
ucrnapeHus pacTBopuTens, NpeBpaLLasicb B BOMOK-
Ha, U NoAa [eiCTBMEM 3NEeKTPOCTAaTUUECKUX CUN
npendytoT K 3a3eMEHHON NOAN0XKE, HAX0AALeN-
€5 Ha pacctosHumn 150 MM oT kanunngapa u umetro-
el MpOTUBOMOJIOXKHOE 3HaYEHME 3NEeKTPUYECKOro
noteHuuana. lpu 3TOM NONSPHOCTb MOXKET ObiTb
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PucyHok 3 = Cmpykmypa nosny4yeHH020 HEeMKaHo20
obpaszua
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Tabnuya 1 - Buo nony@ HAHOPA3MepHbIX
80J10KOH O
N
baktepu-
LUMOHbIE KoHueHTpauua nonumepa, %
[o6aBKku
6 8 9 10 12
Lledtpu- S
dKCOH -
Xnoprek- —
CUMOUH —-—-—— - - -
Pudam- | o o w - - -
MULMH
TUNO3WH | === | ——— e |-
bes
pnobaBky | T - - -
lpumeyarue:

—~ —= = - g0JIOKHO0OPA308aHUE MUHUMALHO UMU
omcymcmeyem, KanesibHoe meqeHue;
—=—=—= - B0/IOKHOOOPA308GHUE CO 3HAYUMENbHLIMU
KanenbHbIMU BKHOYEHUSMU,;
- 80/10KHO06pa30saHue ¢ HebobLWUMU
KanesbHbIMU BK/IIOYEHUSIMU
- cmabusbHoe 8010KHO06PA308aHUE
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KaK MpsiIMOM, Tak M 0BpaTHOWM, Koraa Kanuansp 3a-
3eMJIeH, @ Ha OCaAMUTeNbHbIA 3MeKTPoL NoLaeTcs
BbICOKOe HanpskeHue. Konnektop (ocagutenbHbli
3NeKTpOoA) AO/MKEH MMETb XOPOLYK 31eKTPOnpo-
BOAHOCTb, HO MOXET UMEeTb pa3nMyHyo GopMmy: B
BUAE CTEPXHS, MI0CKOCTU U LUAMHAPA, TAKXKE OH
MOXET ObITb CMIOLUHBIM MW B BUAE CETKU, TBEPALIM
WU XKMIOKUM, CTAaLMOHAPHBIM WU ABWXKYLLMMCS.

B xope pabotbl onpeneneHbl Hanbonee npea-
NOYTUTESIbHbIE COCTaBbl POPMYHOLLMX PACTBOPOB C
b6akTepuuMaHbIMM 006aBKaMU MyTEM WM3MEHEHUS
KOHLeHTpauMM nonuMepa B PacTtBOpe W UCMONb-
30BaHMM pas3inYHbIX f06aBOK. [poyme napameTpol
He n3MeHanucb. MiccnefoBaHMs 3aBUCMMOCTH NPO-
Llecca BOJIOKHOOOpa30BaHMs OT KOHLLeHTpaLmMm no-
NMMepa U NpUMeHeHHbIX BakTepuLMaHbIX 06aBOK
NpOBOAMAUCH C MOSTyYeHMEM HeTKaHbIX 06pa3uoB
(pncyHoOK 3).

PucyHok 4 - Bud nonyyeHHoz0 obpaszua HUmMu 8 me-
cme cKpymku

\_ _J

XapakTep npouecca MoaydyeHus HaHopasmep-
HbIX BOJIOKOH C HakTepuuMaHbIMKU- J0OaBKaMu OT-
paxeH B Tabnmue 1.

Kak BMaOHO 13 Tabnuubl 1, cTabmnbHOE BOIOKHO-
obpasoBaHune npoucxoaut npu 8 - 9 % copepxa-
HuM nonumepa c 15 % HakTepuumMOHbIX 4O6ABOK B
CYyXOM BelLLeCTBe, B C/ly4ae NpUMEHEHUS HepacTBO-
pUMbIX [06aBOK (prdamMnuLMH) BEPXHSS rpaHuULa
AmanasoHa pacwupsetcs go 10 %. M3 storo cne-
[lyeT, 4TO MOJlyYeHMEe HAHOPA3MEPHbIX BOJIOKOH
c 6aktepuumoHbiMM [0BaBKaMW  3N1EKTPOCMUH-
HUHIOM — MPOCTOM M OOCTAaTOYHO MMOKMIA Cnocoo,
MO3BONSAIOWMIA NOAYyYaTb MPOAYKT C TpebyeMbiMu
CBOWICTBAMM AaXe Mpu HecTabunbHOCTU napameT-



POB MUCXOLHbIX MaTepKanoB.

[ins nonyyeHus obpasua HUTK OblM NpUMEHe-
Hbl COCTaBbl, BXOAfLME B MNPELNOYTUTENbHbIN
[lManasoH KOHLEHTpaLuii pacTBopa, Npu 3ToM Aua-
METPbI OTAENbHbIX BOMIOKOH cocTtaBuam 300 - 380
HM, GOTO HUTU MOKA3aHO Ha PUCYHKe 4.

B xofe nccnepnoBaHuii HaMU BbISIBAEHbI 3aBUCHU-
MOCTU NpoLecca BONOKHOOOPa30BaHMUS OT KOHLLEH-
TPaLUMM NPUMEHSEMOTO MOAMMEPA U BK/IOYAEMbIX
H6akTepuLmMaHbIX L0O6ABOK.

3AKJIHOYEHUE

Mo pesynbratam paboTbl nonyvyeH Haubonee
NpeanoYTUTENbHbIM COCTaB 06Pa3sLL0B NOMMEPHbIX

CMNCOK MCNOJTIb3OBAHHbBIX
MCTOYHNKOB

1. Qi, HJ. Determination of mechanical properties
of carbon nanotubes and vertically aligned
carbon nanotube forests using nanoindentation:
/ HJ. Qi, K.B.K. Teo, K.K.S. Lau, M.C. Boyce, W.I.
Milne, J. Robertson, K. Gleason // Journal of
the Mechanics and Physics of Solids. - 2003. -
Volume 51,N211-12.-P.2213-2237

2.Burger, C. Nanofibrous materials and their
applications / C. Burger, B.S. Hsiao, B. Chu //
Annu. Rev. Mater. Res. - 2006. - 336.-P.368

3. ®unatos, 0. H. SnektpodopMoBaHMe BONOKHU-
CTbix MaTepuanos (3®B - npouecc) / H0. H. ®u-
nartos; nog pea. B. H. Kupuuyenko. - Mocksa :
HY, PO HADXU mum. J1.4. Kapnoea, 1997

HaHOPa3MepHbIX BOMIOKOH M HWUTU C aHTUCENTU-
KaMu, KOTOpble SIBASIOTCS 3KOMOMMYECKM YUCTbIM
NpOLYKTOM, CMOCOBHbIM PacTBOpATbCS B paHe Mo
Mepe 3aXWBNEeHWs, He TpebylwWwmnM nepeBs3oK U
yAaneHus ocTaTkoB MaTepuana. [laHHble HeTKaHble
mMaTepuanbl CMOCOBCTBYIOT YCKOPEHMIO Mpouecca
3axuBAeHUa paH. OHM No3BoNAT 0bnerynTb paboty
Me[MKOB U BETEPUHAPHbIX PpabOTHUKOB NpU OKa3sa-
HUKM NevyebHOM NOMOLLM, 3 TakKe ByayT adhdekTUB-
Hbl MPW JIEYEHUM LUIMPOKOFO CMEKTPA paHeHUi — oT
MEeNKMX NOPE30B M L, ApanuH A0 THKENbIX, AUTENb-
HO He3aXXMBALMX NPONEXHEN U A3B.
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