
BrAryn

Ha Ar4cepraqifiHy po6ory VruqH.{ra.r Hararii BoroArarttupinHu <(DopnaynaHH.l

BJracrrdBocrefi xalruifi -$oc$arHoi xepar,rixH An.a pereHeparl4BHoi ueAaqaHu)), Iuo

npeAcraBJreHa ro 3axncry ua s4o6yrrr HayKoBoro cry[eH.s Ka:r^rLrl.ara rexni.{Hl4x

r{ayK sa cueqiamuicuo 05.02.01 - <MarepialosuancrBo)).

flouryx HoBTIX uusxin BrnI4By na $a:o- ra crpyKrypo)/rBopeHHt rpn pisirux
Mero4ax orpuMaHHa ra o6po6xu xarlqifi-Socrfaruoi Nepauixu ra ii nlracrueocreff
e oAHoro ig axrnsHo po:po6nloBaHr4x HayKoBrIX reM y ceiti i siAnoeilae ABoM

npiopnrerHrrM Harrpf,MaM po3BHrKy HayKH i rexnixn Vxpaiura: <Hoei pevonnHn i

vrarepialu) Ta ((HayKra npo )Kr4Trr, Hosi rexHonorii npoQinaxruKl4 ra rixynaHux
uaftuorulrpeniunx 3axBoploBaHb)). [r reua e Ayxe uiraeo]o tK 3 HayKosoi roqxz
3opy, TaK i lns npaKTuqHoro BrrKopr4craHHfl,, 3oKpeMa y peKoHcrpyKTr4BHo-

siArroerrceanrHifi xipyprii. Touy reMa Al4ceprallifinoi po6orr,r H.B.VnlsHrII4r{ e

6 esywro nuo ar(TyaJr bHoro.

Hogr.rsHa orpr.rMaHrrx pesynrrarin roa'r3aHa, y rtepury qepry, is

o6rpyuroBaHHM nn6opou Merr4 4ocri4NeHl - Br,r.f,BJreHH.rr saxoHorvripuocrefi
Brrnr4By rexHoJrori.rHrax napaMerpin o6po6xu crrHTe3oBaHoro uecrexiouerpr,rr{Horo
riApoxcraanarury ra .qo6anoK .uo Hboro xperrauiro i cpi6la, ua cpiaraxo-xirrai.iHi ra
tpynruiolranrHi sracrueocri orpHMaHHX rraarepiarin, crBopeHHt
HaHocrpyKrypoBaHoi xouuosurHoi Kanbrrifi SocSarHoi xepavi rcu ra AocniAXeHHt
ii $i:raxo-xiviqHHx ra 6ionori.{Hrx BJlacrI{Bocrefi .

y repuoMy porai.ni Ha niAcrani Aoponi BAanoro i 4erarrHoro ornflAy
nireparypra aBropKa ctpoprrayruoBaJra r(oHKperHi sala.{i po6oru, qri He 6ynu
paHiure cr4creMaruqHo ra rpyHToBHo.qocniAx<eui. A caue:

1. Busnaqr.rru BrJrr4B slriH pH (nig 7 Ao 4) ocaAy Hecrexiouerpr4r{Horo
ri4poxcnarrarury, nia liero acxop6inonoi ra irr{MoHHo'i xlrc:ror, HZ $a:oai,
crpyxrypHi ra Qisrarco-xirnri.{Hi BJracruBocl nicrr replaoo6po6xu B

reMneparypHoMy iurepna.rri 800- 1 3 00"C.
2. Bragsaqlrru BnJTHB neryBaHHf, cr,rHTe3oBaHoro gecrexiouerpl,ItlHofo

ri4poxcuauarr{ry xpeuniena Ha $asoni, crpyrcrypHi sN{iHH ra Qisraxo-xiirti.{Hi
eracrusocri xanrqifi-Oocdlarrroi rceparvrixa nicrs repvoo6po6xu B iu:repaani

reMreparyp eia 800"C ra 1300oC, nepenipxa 6ionori.{Hux nracrreocrefi
uarepi any Br43Har{eHoro 3 a p e3yJlbra r aMn Aocr i,q>xest.

3. Aocniaurn Qisr,rxo-xiNri.rHi ra 6ionori.*{i BrracruBocri xanlqifr-Soc$arHoi
r<epau i lcz 3 HaHo crpyKrypo B aHoro r(oMno3l4THoto crpy Kryp o ro.

4. Aocniar4rr4 BnJrr4B crpyKrypHoro craHy cpi6na ra cnoco6y ftoro BBeAeHHt

s,a auru6 axrep i arlH i ur acrueo cri no rpumi n : ri 4po rcc vrailarury (f AII).
Y upyrovry posni"rri cr4creMarr4rrHo oriucaHo [poqecu orpHMaHHx vrarepianin

Anr AocliA>xeHr 3 cHHTe3oBaHoro MeroAoM xil,ti.IHoro ocaA)KeHHt

uecrexiorvrerpr4qHoro rigpoxcnanarvr:.t, no4ratpixoBaHoro opraHi.tutvtz
Kr.rcJroraMr.r ra JreroBaHoro xpevuiev, orpprMaHHfi xoMnosl4rHoi ranrqift-



$ocsarnoi repa1,rixkr,, ra xanruift-soc$aruoi repamir<u AiIs aHrl46arrepialbHl4x

norprarrin.
Olucago KoMrJreKcHy MeroAlrKy Aocni4Nenr, {Ka BKJIIOTIaJIa cyqacHl Mero,UI4

crpyKrypHoro aHanisy (peurrenocrpyrrypnraft ra peHrreHooasoeHft aHalis 3

Br.rKopprcraHHtrM peupeHincbKoro gla$paxroMerpa Ultima IV (Rigaku, .flrronir)'

AocniaNeunr vropsonorii KoK licls niAnary ra Ao i uicrrs o6po6xra n po:'ruui,

uto irr,rirye Qieionori.firy pi4rauy, nil .qiero ynbrpa3ByKy BI4KOHaHo 3a AonoMofolo

pacrpoBoi elexrpoHHoi vrircpocronii Ta rrtixpoaHarri:y is BI{KoplIcraHHf,M

eneKrpoHHofo vrilcpocrcona ZEISS EVO 50XVP ra cl4creMoro HKL CHANNEL 5

Siprrau OXFORD. Xivri.{Hrafi cKJraA AocriAHux :pa:xin KOK Br3Har{aJII{

eHeproAI4cnepcifinrall peHrrenQnyopecqeHrHI4M

3acrocyBaHHtM eKcrlpec-aHali:aropy xiruiuHoro
CJICMCHTHIIM AHAJII3OM 3

cKnaAy Ha rlpunaai ExPert 3L

(IHAN{, Vxpaiua).
MoNna 3ayBa)Kr,rrr4, rrlo oco6lunocri qiei po6orr,r rloJlf,rarcTb y roMy, III0 B

KJracr4rrHoMy MarepiarogHan.roMy rpI4KyrHI4Ky (crpyrrypa-cKnaA-BJlacrl4Bocri), y

sxocri Hafi6inrur AeraJrbHe Br4Br{eHI4x BJlacrl4Bocrefi 6ynvt vu6pawi po}ruueHHr

oTpHMaHrrx MaTepia.nis ra Ix aacopouifrua anrunHicrr.
Bunopracraui MeroAr4Kr.r AocniAxeHb crlpnsnl4 BH3Har{eHH}o npaBl4nbHoro

Gataucy yrBopeHr,rx Qas B orplrMaHux 6iornlarepialax i, raKI4M r{I'IHoM'

BH3HarIeHHro rexHoJrofi.rHux napal,terpin, AorpI,IMaHHt {KI'IX :a6esne'rye

ocreoin4ylcrneHi BJIacrI,IBocri 6 i ollarepi ani a.

Ans uiarBepAlr(eHHq 6iolorir{Hr4x BJlacrl4Bocrefi orpzMaHl,lx rrlarepianin 6yttw

npoBeAeHi locniAx<eHHr in vitro ra in vivo B An <IHcruryr reHerl4t{Hoi ra

p...rn.purunsoi MeAI4ULIHII HAMH Yxpaiuu>, B EinoUepriecrxoruy

lraqioualbHoMy arpapHoMy yuinepcureri ua xa$e4pi xipyprii ra xnopo6 Api6Hrax

AouaurHix rBapr,rH ra AII <Hayxonrafi ueHrp npeneurunnol roNcnxolorii,

xapvonoi ra xir,ri.{Hoi 6esnexra iuesi axaAevrixa JI.I. MeAneAq MO3 Vrcpainu"

niAuoeiAuo Ao craH4aprin ACTy ISO 10993
y TperboMy posli.ni cni.q siAsHaqurn sHa.{Hi pe3yJlbrarl4, noe'sgaHi is

AocniAxe"""r Sa:onoro cKnaAy rrpu niauani ocaAin rrecrexiotrlerpllr{Horo

ri4poxcraattut"ty. 3 4iarpavrra sasonnx pinuonar (pr,rc 1.2), ra oararnox

uonepe,qnix AecniAgeHb, y3aranbHeHLIX, HarlpI4KJIaA, y orJLflAoBI4x po6orax

C. B. Aopoxxina, C. M. ,{aulrnrueHKa, a raKox B MoHorpa$ii 3. 3. 3ravraHa, Ao6pe

ei4oiuo, rlto 0a.a g-rpnKarlrqifi$ocQary (o-TK@) BHHI'IKac rpn

Br4coKoreM1leparypHoMy siAna;1i ilpl4 reMneparypax 1200-1300 "C' Anropxoro

nepeKoHJrr{Bo rroKa3aHo, rrlo uicrrq o6po6r<r,r ocaAy opraHi'rHI4MI4 KI4OJIOTaMI4 Irf,

6a.a BrrHr4Kae npg reMneparypax ni4nany 800 - 950 oC, ra e HaHopoevripnoro.

BHacnilox Uboro 3HarrHo 6ys po:rurapeurafi Aianasou perynroBaHHt

cninsiAHoIxeHHsMI,I rpbox $as (g-TK(D, B-TK@ i fAD n iurepnali renaueparyp

nig 800 oC Ao 1300 oC; nusuarreHo reMneparyprE niAualy xanrUifi-$oc$atroi

repavriru AJrf, orprrMaHHr crpyKryp sx 6irrrur cxI4JIbHI4x Ao pe3op6uii, rax i Ao

axrnsHoi ngaervroAii s rflirraHauu 6ionoriquoro cepeAoBl4qa. Cxoxnfi peayllrar

orpr4MaHo i Anc xepavrixra, JreroBaHoi xpeuuierra, (prac 3.21). BoAuo'{ac orpl4MaHo
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AaHi, sNi cniA.rarb ruo npra nignani nig6yJloct qacrKoBe saNaiueHHx Soccpar ioHy

cHrixar iosotr,t.

AocniANeHHs 6ionori.rHrax sracrzsocrefi K@K, JleroBaHoi xpeuuieu, 3

ourlrMaJrbHr4ruu BJracrr,rBocrtMr4, qxi 6ytu BH3HaqeHi sa pe3ynbraraMl{

KoMnJreKcHoro AocliAx<eHnx Qa:osux sNaiH ra $isuxo-xiNai.IHrx Bracrl4eoctefr,

ni4reep4unu if ocreoiH4yxrnnsi BJracrzBocri. ficronori.IHi AocliAx<enuq in vivo
KOK, JreroBaHoT xpervrHieirr, ni4nareHoi sa 850 oC s xoN{6iHauii: rIJIa3Moro xponi,

s6ara.{eHoi rpou6oqprraMr{ (PRF), roKa3aJIrI, uo pereuepaqix xicrxosoi rKaHIlHH

ni46ynaerbc{ B 6inrur pauni repruinu, i : npxlrrav sauiuleHHtM rpaHyn xicrronoro
rKaHr4Horo no BcboMy o6'enry 4e$exry, trlo He npl{raMaHno 6iorraarepialatt ue

6ionori.{Horo [oxoAx(eHg.g. TaxoN cnocrepiraJlocb yrBopeHHfl xptua Ha

nonepxHi 4eQercry npl4 Bl{KopucraHui uiei xounosaqii.
y rrerBeproMy posairi rpuBeAeHi aocrilNeHHt Breprue porpo6neHolo

KoMno3r4rlifinoro uarepiany, ulo cKnaAaerbc{ 3 roJlqarl4x qacrl4HoK B-TK<D, xxi
apMyrorb Marpr.rqlo : rpnsa:noi KanbuiftQoc$arHoi xeparraixu. flpra poepo6ui

KoMrro3HTHoro 6iovrarepiany 6yno BpaxoBaHo raxi BI4MorI4 D,nfl crBopeHHq

6ioruarepiany 3 ocreoiu4yr<rHnHr4Mu BJracrl4Boer{MI4 Anfl pereHeparneHoi

MCNHUHHH:

- noniSasHicrr;
- HaHocrpyKrypoBani cru ;

- HaxsHicrl B3a€Mo3B'qgaHoi i posnnHeuoi cTpyKrypn nop si4 HaHo- ra
rvrixpoposr"ripy Ao MaKpoposnripy (500- 1 000 uxu);

-NloNrueicm :6epiraru o6'eu naarepiany Ao 3aBeplxeHHt npouecy
gaN,IiuIeHHs rcicrKoeoro TKaHIrHoro ;

- cKJraAarr4cb 3 po3r{uHHoi lrarpraUi i ueuru po3quHHoi aprvryrouoT cx,raAosoi.

Cnia BiAvrirurn, [Uo sri.qHo : lireparypHtrMl{ AaHI4Mu, B>xe po3rrflranvcfl,
MoxJrr4Bocri eNairIHeHH{ K@K BoJroKHaMra pi:Horo roxoAxeHu.q. V roMy qHcli n

po6orax 3. 3. 3nuana rroKa3aHa laoNrusicrr guiqnesn.s raxoi Neparr,rixra

rorrracrr4M qacruHKaMrr ri4poxcaanarr4Ty. Bi4uisHicto .UaHoi po6orra e re, ulo y
qrcocri apMyroqoi Qa:u Br,rKopr4craHo Bnepue orplrlraui ror.{acri Kpncranl4

B-rpNxanrqiftSocSary. Oco6rneocrsura uiei xepauixu e re, ulo HaHoqacrI4HKI4

csepoi4Hoi Sopvn, po3r{rrHf,ror{ucb n Qi:ionorivuovy cepeIoBI,IuIi, uiAslauynrb
KoHrleHrpauiro ioHin ralruiro i $ocSary, rpu IIboMy :6inruryrorncr ropll B

KoMrro3r4ri lns noAaJrbrxoro BpocraHHt pereHepary B xepantixy; HaHo[op]I

crr4MyJnolorb yrBopeHHfl xicrxonux xnituH, a qacrl{HKtt rolxynaroi {ropuz
s6epiralorn o6'eu irrnnlasraqifiHoro ruarepiany, uo :a6esneuye ftoro Halifine
sa1,{iule6Hf, noBHouinnoro xicrxorc i rr,rexaHi.{uy rlriqHicrr 4eQeKry; cnonyueHi

Me3o- Ta MaKponopr4 sa6e:uevyrort [ocry[oBe saNliureHHq varepialy
pefeHeparoM.

flocni4xennx noseAiuxu rr,rarepia,ry in vivo, rlpoBe.qeHi cnilruo 3

V>xropo4cbKrrM MeAr,rr{Hhu yHinepcnreroM ra f,V <lucruryr llaroJlorii xpe6ra ra
cyrlo6in ivr. ryo$. M.I. Cnresxa HaqionanrHoi aralelrii MeAI4r{Hnx HayK



Vxpainro> ui4reep Ar4rrkr nocrynoBe saN{iIqeFIFIt Marepiany 3 yrBopeHHtM :pinoi
xicrxosoi rI(aHI.IHI{ pinHonripHo no BcboMy o6'erly 4e(lexry.

y u'Rrouy poui.ni orrrlcaHo AocriA)<eHuq aHru6axrepianlHl'tx

BJracrr,rBocrefi uoeepxoHb noxpHrrin : riApoxcuarrarvry, JleroBaHoro cpi6loira,

r{ageceHofo rrair<poula3MoBrrM HaTIHJIeHH.IM Ha ruraHoBy ocHoBy, Ta 3

ri4poxcuanarr4Ty Ha f,r(y uauecesi HaHoqacrI4HKu cpi6:ra IIJIa3MoBHM

Arrc[epryBaHHrM y BaKyyMi. llopieHflHtfl. aura6arrepialluux BJlacrl4Bocrefi o6ox

nuAie noxpurriB npoBeAeuo [lI "Hayxonuft qeHrp rpeBeHrl4eHoi roxctzxolorii,
xapuonoi ra xiN,ri.rHoi 6esnexra ivreui axaAeuira II.l. MelneAq" MO3 Yrpaiutl, xici

ni4rnep4nnu anru6axrepianruy aito o6ox pisnonragin noxpxrrin 3 Aeuro

HSBeJTHKHMII po:6iNnocrrMr,r Ha eiloNli s6y,4nraxn rocnirallHux rHifirio-

3anaJtoBaJrbHr4x 3axBoproBaHb - rpaMHerarl{BHl4x (Escherichia coli ra
Pseudomonas aeruginosa) ra rpaMno3HrI4BHHX (Staphylococcus aureus) 6axrepift.

AO nepeBar po6orn Heo6xiAnO ni4necru r€, tr1o sci AocIiANeHH.q

6ioryrarepianis 3aBeprrreHi loxniuiquurttt AocliANeHH{MI4, sxi niAreepAHnra

uporuosonaui 6ionoriqHi nrracrueocri i orpullaHi AoseirsHi AoKyMeHrI4 Ha

KniHi.rne Br{Kopr4craHHs uarepiarin, ruo e B[eBHeHuM IoKa3oM [paKTl4r{Hofo

BlrKOplIcraHHt p e3ynbrari n Hayxo B o rlpi{ KIa.4HI'IX Aocn iAx<enr.

Anrope$epar ra ouy6nixonani poSoru rloBHoro vriporo ni4o6paxarorb ctvlicr

Ar4ceprallifi soi po6orra.

fJo po6ori voxyru 6yru rpo6neui uacrynui 3ayBaxeHHt:

l. [exxi porAilu, oco6luno uepruuit, repeBaHraNeni cneura$i'*roro

6ioMeAra.rHoro repMisolorierc. /{o6pe, ulo aBrop inoai poeurra$poBye ui repnainu.

Hanprarnag, - rpa6eKynrpHr4fi (ry6uacruir), xturtegillrsicrt (nponi$epaqir), ane

Jruruaerbcr 3HarrHa ximricrr,,Hepo3lrll4Sponanrax" eupa:in rl,I[y,,tti4 BnrHBoM

ioggoro Hacoca xlirus ocreolll4TapHoro PIIy",,,HeoBacKynnpwzauix", paHHfl

cyAHHHa i ocreolracr.ulnra pearqii" i r. rI., [Io, nprauafivHi Anfl

narepi arosHaeui e, yaKn aAH[oe cnp rafi utrrt re Kcry'
2. EaNaHo npoAoBxu:ru z'tcyBaHHrr BrrnI4By xpeuHiro Ha BJlacrneocri KOK s

ypaxyBaHHf,M Mo)r(Jrr{Boro nepepo3rro4iny xperuHiro rraiN pi:Hnntra cpa:arura npra

sNriHi reMneparypr4 niguany. He Br4KJIloqeHo, uo HeMoHorowuuit' xapaKrep

3aJre)r(Hocri xouqeurpauii ioHin xaruqirc, ulo et'IlirLrrvrab B ollToBo-auerarHuft

6y$.p g rrerosanoi rperraHierr K@K, niA reMneparypl4 niAnaly' puc.3.'21

o6yrvronnenrafi caMe TaKr4M nepepo3noAinovr. Xo.Ia 3 npaKTI4'{HOi TOr{KH 3opy

orrrHMaJrbui ytr,tonr,r BrInrIBy n i4nany vr arepi any s H aft AeH i .

3. y rr,rafi6yrHrorvry Bapro npra4inurrz yBary orpI,IMaHoMy B po6ori

uenepeci.rHoMy pe3yJrbrary crocoBHo yrBopeHHs xp{uroBoi rxasuHi't np}I

Br4Kopr4crauui lcol,rnosnrlii rigpoxcua[arnTy, JleroBaHoro KpeMHieira, : rIJIa3Moto,

s6ara.{eHorc rpornl6ouuTaMr4. Poseurox ul4x AocnilNesr Moxe MarI4 [paKTHqHe

3HarreHH.s Ar.s eiAHoBJreHHt ge rimru xicrKoeoi, are fi xpsutosoi rxanuun, IIdo e

Tex BaxJIHBHM, Ta IIoKI4 Iuo HeBl4piureuult 3aBAaHHtM.



4. V ocransboMy posliri nopiaunro arnu6arrepianrui BJracrr,rBocri noxprarrin
is pisnoro rexHoJloriero nneAeHH.rr cpi6na B crpyKrypy. FaNaHo y rroAanbrxoMy
6inrru AeraIIbHo AocniAraru uexaui3Mrl aHTu6axrepianbHoro BrrJrrrBy cpi6ra, uo
ynifiuno B Kpucr€uliuuy crpyKrypy ri4poxcraanarury, ra cpi6na, rKe 3HaxoAurbcs
y BI,Irn.aAi uaHo.{acrl4HoK, ocximxn, Hanpr4KnaA, y [epuoMy Br4rrarKy orpr4MaHo
cyrreBo rparqufi anrn6axrepiaruuufi nnrus Ha Kr,rIuKoBy nanr4qKy, a y ApyroMy
na cra0iloxoxoBi 6arrepii. Moxe Aouimso o6'eluaru qi asi rexsonorii?

3po6neni 3ayBax(eHH.fl He 3Hr,r)Kyrom n rlinouy Br4coKoi ortiHrr,r AnceprarlifiHoi
po6oru, sxa uicrr,rrl Aificuo uixani 3 Hayr(oBoi ror{xu 3opy pe3ynbrara, ulo
AoBeAeHo Ao rtpaKTuqHofo BI4KopacraHHr ra nonHicrrc Bilnonilae Br4MoraM

uyuxrin 9, 10 <Ilopx4xy npHcyAXeHHr HayKoBr4x cryneuin i npraceoeHHr BqeHoro

3BaHHf, crapluoro HayKoBoro cninpo6irHr4Ka)) (nocrauoaa Ka6iHery uiHicrpin
Vxpainu sia 24.07 .2013, J\b567) ra BuruoraM Ao oQoprvrneHHr Aaceprarlii (Haxar
MOH Vxpainu ni4 03 .02.2017, J1b40), a aBrop Agceprauii - VnrsHr{Hq llarafis
BolorutvtupinHa, 3acJlyroBye Ha [pr4cyAxeHHr ifi nayxoBoro cryreHr KaHAHAara

rexHi.{Hr,rx HayK sa cueqianrsicrrc 05.02.0 I <Marepia-uogHancrBo).

O$iqifiHrafi ouoneur
HarliurbHr4r Biaainy ra3ocrarzr{Hr4x i urasrvroeux

rexHoJlori fi I{HU <Xapri ncrxnfi $ isrzxo-rexui.{Hrafi

iucruryr> HAH VxpaiHra

ctapruufi uayroerafi crinpo6irHHx,

AoKTop rexHi.rHr,rx HayK

lli.qurac AoKTopa rexH. HayK

C.IO.CaeHxo sacsiArryrc :

B.reHrafi ceKperap HHII X@TI O.B. Bono6yen

C.fO. Caesxo

6uffij;

ffi


