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(57) Ycrpoiicteo (10) mesuHTErpali OUOIOTHYE-
CKOTO MaTepHaia, cojepkaliee Mojoe BHEIIHee Te-
7o (11), obpasyromiee BHyTpeHHIOO Kamepy (12); 3a-
KpEeIICHHYIO Je3HHTerpupyonyio cetky (13), mme-
FOIIYI0 MHOYKECTBO MUKpooTBepcTHii (13a), cHabxeH-
HBIX OCTPBIMH KpasiMH, PacIioararomlyocst momneped-
HO BO BHyTpeHHel kamepe (12) Tak, yToObI 00pazo-
BaTh BEPXHIOK 3arpy3o4yHyro kamepy (12a), mpenHa-
3HAUEHHYIO JUISl 3aTPy3KH TOJUIEXKalIero JIe3UHTerpa-
nuu Ononoruueckoro marepuana (MB), u HIDKHIOO
cOopHyto kamepy (12b), npennazHaueHHyI0 I COO-
pa Ouonormueckoro marepuana (MB') mocne ero nes-
MHTETpaIliy; U CHAOXEHHBIN JIomacTeio potop (14),
Bpalaromuiicss Bo BHyTpeHHeH Kamepe (12), mpen-
Ha3HAa4YEHHBIH JUIsl B3aUMOJICHCTBHS IPH BPAILCHUH C
3aKpeIuIeHHOH Je3uHTerpupyromieii cetkoit (13) Tax,
4TOOBI TOAaBaTh Ononorndeckuit marepuan (MB), co-
JepXKalIiiics B BepXHeil 3arpy3ouHoii kamepe (12a),
U 00ecre4rBarTh €ro KOHTAaKT C MHKPOOTBEPCTUSMH
(13a) mesunrerpupytomien cetku (13), 1 TeM caMbIM
BBI3BIBATH JIC3MHTETPALMIO OMOJIOIMYECKOr0 Marepu-
ana (MB') ipu ero mpoxoXIeHHH Yepe3 3TH MUKpPO-
otBepctusi. Mukpootrseperus (13a) nesmHTErpupyro-
el CeTKH WMEIOT pa3Mepsl win auamerp ot 70 mo
80 MKM, H TIOTy9aroTCsl TOCPEACTBOM Tiporiecca (op-
MOBaHHMsI TUIIA MaTpPULA-IIyaHCOH C UCIIOJIb30BaHUEM
KOHHYECKOTO MJIM MHOTOYTOJILHOTO ITyaHcoHa (P) mis
BBITSTUBAHUS W pa3pbiBa MeTayummieckoro jmcra (N)

13 HEPXKaBEIOIIEH CTaaM TaK, YTOOBI KaXK10€ MHUKpPO-
OTBEpCTHE UMETIO 3yOuaThlil OCTPBIM Kpail ¢ HECKOJb-
KMMH KOHYMKAaMHU, HallpUMep IIECThIO, WM TaKXKe C
UCIIONIb30BaHUEM, OIISITh K€ BHYTPH c(ephl Iporecca
(opMOBaHMS THITa MaTpHLA-ITyaHCOH, HCTOYHHUKA JIa-
3epHOro csera. Kak ¢ 10cTaTo4HON TOYHOCTBIO yCTa-
HOBJIEHO C ITOMOIIBIO THIATENbHBIX KCIIEPUMEHTAIIb-
HBIX TECTOB, OJIarofapsi XapakTepHBIM 0COOEHHOCTIM
1 KOH(UTYpali MUKPOOTBepCTHii 13a, mocpeacTeom
ycrpoiictBa (10) nesuHTErparyii BO3MOXHO IMPHUTO-
TaBJIMBATh 0€3 MOMOIIN XMMHYECKUX PEarcHTOB Kile-
TOYHBIE CYCHEH3MH M MHKpPOTPAHCIUIAHTAaThl TKAHHU,
KOTOPBIE COXPAHAIOT MHTAaKTHBIMM M HEU3MEHHBIMH
0COOEHHOCTH, (PYHKIIMH U KHU3HECTIOCOOHOCTh UCXO]I-
HOTO HEIE3MHTETPUPOBAHHOTO OMOJIOINYECKOTo MaTe-
pHuaga ¥ KOTOPbIE TTOTOMY MOTYT BBITOAHO HCIIOJb-
30BaThCsl B MHOTOYHMCICHHBIX MEAUIUHCKUX, BETEPU-
HApPHBIX U KOCMETHYECKUX MPHUIOKEHHUIX.
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OIIMCAHME WM3OBPETEHNA
2420-543069EA/019

YCTPOMCTRBO OESVHTET'PALINN BUOJIOTMUYECKOI'O MATEPHAJIA u
COOTBE TCTBYIIME CIIOCOB [IPOM3BBOICTBA U CIIOCOB MMPUT'OTOBJIEHUA
KJIETOYHBIX CYCHEHBMM M MMKPOTPAHCIIJIAHTATOB TKAHM

OBJIACTHL TEXHMKM, K KOTOPOM OTHOCUTCSHA M30OBPETEHUE

HacTosamee wm300peTeHMe OTHOCHMTCS B ILeJJOM K TexXHUUeCKOU
obJlacTM CHUCTEeM ¥ YCTPOMCTE IJA »Oe3MHTeTPUPOBAHUA U UM3MeJIbUeHUHA
BMOJIOTHUUECKOTO MaTepHuaja IJS Pa3JIMUHBEX lLeJel ¥ [OPWJIOXKeHUM, U
foJjiee KOHKPETHO eI0 MNIpelIMeTOM SABJISEeTCHS YCTPOMCTBO Oe3MHTeTpallM
BMOJIOTHUUECKOTO MaTepualyla OJA I[IOOTOTOBKM KJIETOUHHX CYCIEH3UM U
MUKPOTPAHCIIJIAHTATOBR TKaHU, KOTOPHE MOTJIM ORI BHIT'OOHO
UCIOJILB30OBATHECA MOJIS Pa3JIMUHEX leJle ¥ BO MHOXEeCTBe I[IPUJIOXEeHUM,
HalpyuMep B KauecTBe o00Opa3LoBR OJ4 [IPAMEX aHaJlM30B B JabopaTopuu,
fes IIOMOIM XMMUUECKUX PeareHTOBR, MM B KadeCTBE YaCTM KOHKpPETHHIX
METONOB JIeUeHUHd.

Hacrodmee wu300peTeHMe TakKXe OTHOCUTCH K COOTBEeTCTBYKIEMY
criocoBy IOJ4 NPOM3BOAOCTBa YCTPOMCTBAa Oe3MHTeTrpaluy OMOJOTHUUECKOTO
MaTepuasia ¥ 0oJilee  KOHKPEeTHO COOTBETCTBRYyKIEM  pa3desMTelIbHOM
CeTKu, XapakTepusyeMoM  MHOXEeCTBOM MMKPOOTBEPCTUV C  OCTPHEMMU
KpasaMu, uUepe3 KOTOPHEe OMOJIOTUMUECKUM MaTepualyl IOpolycKaeTcs IJId
ero Oe3uHTeTrpaluu.

Kpome  TOTO, HacTosAmee  M300peTeHMe  TakKXe  OTHOCUTCS K
COOTBETCTRBRYNIEMY CIOoCcoBy JIS OIPUTIOTOBJIEHMS IOyTeM Oe3MHTeTpallu
BUOJIOTHUUECKOTO MaTepuala KJIE TOUHEIX CYCIIeH3UM u
MUKPOTPAHCIJIAHTATOR TKaHM, OpelHa3HAUeHHHX IOJIS MCIOJL30BaHUA C
Pa3JIMUHBIMKM LeJIIMU M B PAa3JIMUHBIX [IPUJIOXKEHUAX, MEeOUIMHCKUX U Ip.,
M B UYACTHOCTHM IpelHa3HAUeHHHX OJIS HeIOCPedCTBEeHHOTO aHalM3a B
KauecTBe 00pas3loB B JabopaTopuM OO MUKPOCKOIOM 06e3 I[IOMOWU
XVMUUECKUX PeareHTOB.

HacTosamee wu300peTeHMe TakXe OTHOCUTCH K HOBOM KJIETOUHOM
CyCIIeH3UH, noJydyaeMom oyTeMm Oe3VHTeTpaluun VMCXOIOHOTO
HeIel3UHTeTPUPOBaHHOTO BMOJIOTUUECKOTO MaTepualna, oprudeM 3Ta
KJIeToUuHasa CYCIeH3Usa [ABJIAeTCda O0COOeHHO BHETOIHOM M IIOOXOOAMNeV IOJIid
OIPUTOTOBRJIEHMA 0Opa3LoB IJd aHajlu3a B JabopaTopuu 06e€3 IIOMOWU

XVIMUYECKNMX Peal'eHTOB.



HacTodmee wm300peTeHMe TaKXe  OTHOCUTCSA K  MCIOJIbL30BAHUD
YCTPOMCTBA Oe3MHTeTrpalluy OJIS OPUTOTOBJIEHMS KJIETOUHHX CYCIeH3UN U
MUKPOTPAHCIJIAHTATOR TKaHM IIOCPeICTBOM Oe3MHTeTrpallMM MCXOIOHOTO
BUMOJIOTUUECKOTO MaTepuala.

HaxoHel, HacTodllee n30bpeTeHMe Takxe OTHOCUTCH K
MHHOBALMOHHOMY ¥ BHIOIOHOMY MCIIOJIB30BAHMIO, B KOTOPOM YCTPOMCTRBO
DesyHTeTIpaluy OUMOJIOTMUYEeCKOTO MaTepualJa CBS3aHO CO ClelMaJlbHEM
ajmarnTepoM TakuM obpa3oM, UYUTOOEH OHO MOIJIO BHI'OOHO COeIMHATHLCHA C
XUPYPTMUECKMM NIIYyIIOM IJIS B3ATHA OpoO, YyXKe KMMenmeMcd B OOHUHOM
Habope MHCTPYMEHTORBR IJS OIIepallMOHHOM, TakK, UYToOH o0ecneumThb
IPUTOTORJIEHME IyTeM »Oe3MHTeTIpaluuy OMOJIOTMUYeCKOTO  MaTepuala,
B3ATOTO Yy OIepUMPYeMOTO IallMeHTa, MMKPOTPAaHCILJIIaHTaTOB  TKaHWU,
KOTOpHEe OyIOyT MMILJIAHTMPOBAHH B TOT'O Xe CcaMoI'o IallMeHTa, Tak,
yToOH YCTPOMCTBO He3MHTeTrpaluM CcTajlo BJIeMeHTOM U CYyIeCTBeHHOM
YaCTblo TepaleBTUUECKOM IellOUKM, HalpaBJIEHHOM Ha MMILJIaHTAalMo
OIIEPUPYEMOMY naumMeHTy MUKPOTPAHCILJIAHTATOBR TKaHU, KOTOopoe
[IOJIHOCTBIO BHIIIOJIHAETCSA HelloCpeOCTBEHHO B OoIlepallMOHHOM Bes
HeoBXOoOMMOCTKM B  MCIIOJBL30BAHUM MHCTPYMEHTOB U YCTPOMCTB IJIA
oes3uHTeTpalun BMOJIOTHUUECKOTO MaTepuasa, PAaCIIOJIOXEHHEIX BHe
oIepaluMoOHHOM .

YPOBEHB TEXHUKNA N30BPETEHNA n [IPEIMNEC TBYIMUM YPOBEHB
TEXHUKNA

OezyHTerpalMsa OMOJIOTMUECKOM TKaHM WM MaTepualsa, TaKoI'o Kak
yeJloBeUueCckre, KMBOTHHE U  pPacTUTeJIbHEEe  TKaHu, M3BeCTHa OJ4g
PazJIMUHLEIX lLeJlel M B KaueCTBe YaCTU Pas3JIMUHBIX IPUIIOXEHUM .

HanpuMmep, OMOJIOTMUECKMM MaTepMalJl MOXeT Ie3UMHTeTPUPOBATLCH
OJISS TOTO, YTOOH BHIIOJHUTL C €TI0 IIOMOILI MeOMIIMHCKYI DKCIepTU3Y,
Takyln Kak OMOoICUA, MIM B OOJBIMHCTBE CJydaeB OJS TOTO, UYUTOOH
IOJIYUUTD oBpas31H, KOTOpPHE BynoyT 3aTeM MCCJIeIOBaHE: u
IpoaHalM3UPOBAaHH B JabopaTopuM OJS TOT'O, UTOOH MNOJYUYUTL IaHHHE U
MHOOPMAlLIMIO, OTHOCAMMecsd K STOMY MaTepually, OJId UX MCIOJbL30BaHMUI
B lLeJax MCccJedoBaHMA WM YCTAaHOBJIEHMS IMarHo3a KaK  4YacTu
KOHKPETHEIX MEeOUIIMHCKMUX MEeTONOB JIeUueHUS.

B mOpemmecTByHmMEM YPOBHe TexXHUKM OMOJIOTUMUECKUNM MaTepuall
MOXeET Takxe Ie3VMHTeTPUPOBATLCH C ULUeJbl  M30JALUUU KJIETOK,

IIPHMCYTCTBYRIIMMX B STOM OMOJIOTUUECKOM MaTepHralslie, WM IIPUI'OTOBJIEHNMA



bparMeHTOB TKaHUM WM MUKPOTPAHCIJIAHTATOB  IJIS  MCIIOJIL30BaHUMA,
Hallp¥Mep, B KJIMHMUECKUX UM peleHepaTMBHHX MeToInaxX JIedeHMUd, IIpUuYeM
MUKPOTPAHCIJIAHTAT I[OHMMAaeTCsa Kak Habop KJIeTOK BO BHEKJIETOUHOMU
MaTpulle, VMelIMM CyOKIMHUUECKMM pa3Mep M I[IOB3TOMYy ABJIAKRIUNCH
HeBUIOVMEIM HeBOOPYXEHHEM IJIal30M, a TOJIBKO [IpM IIOMOWM MUKPOCKOIIA.

Oina nosHoTH uMHOopMaumm Our. 5 CXeMaTMUHO WIRCTPUPYET
TUIIVMUHE OMOJIOTMUECKUM MaTepuall, OOO3HAUeHHHM B LeJIoM kKak MB, u
nNpeIXcTaBJgINMA  coboM, HalpuMep, OMOJIOTMUECKY TKaHb B  ee
LeJIOCTHOM QopMe, KoTopasd IpelBapMTEJIbHO IoOBepraeTcda ollepalluu
Oe3MHTeIpallun.

Kak wMoxHO BMOeTH Ha Our. 5, OuojJorMueckad TKaHb WK
MaTepuas MB, B eI'0O MHTaAKTHOM U elle He Ie3MHTEeIPpUMPOBaHHOM OdopMme,
KakK [OpaBWUJIO MMeeT MHOXeCTBO KJIETOK, OOO3HaueHHHX Kak CEL, kaxnad
Cc ee coBcTBeHHEM sAipoM NU um nuTomjasmo¥ CT, KOTOPHE IIOMEMAalTCH
BO BHEeKJIETOUHOM MaTpulle MAT, CxXeMaTMUYHO IIO0KaBaHHOM MHOXECTBOM
napaJiiesibHEX JIMHUY .

Buojiornueckui MaTepual MB KpoMe TOTO COOEPXUT B
COOTEBETCTRYIIEeM BHEKJIETOUHOM MaTpulle MAT HONOJIHMUTEJILHEE BeleCTBa
M  KOMIIOHEHTH, KOTOPEE CBA3aHE C kJeTkamMu CEL wm  cocToAT,
HallpuMep, ns baxTOpPOB pocTa, BHEKJIE TOUHEIX DeJIKOB u
HeOpI'aHMUYeCKUX KOMIIOHEHTOB, OOO3HaueHHHX kKak FC Ha dur. 5.

B uyacTHOCTM 5TM QaKTOPH poCcTa U BemecTBa FC yka3HBaLT Ha
XMUBHECIIOCOOHOCTE KJIETOK, TO €CTh Ha MX CIOCOOHOCTHL pPa3BUTHECH U
pearMpoBaTE Ha BHEMHME YCJOBMSA, U MABJIAITCI TakKXe CylleCTBeHHEMN
OJa TOTo, UYTOOH KJeTky CEL MOTJIM I[IOJIHOCTBI MNPOABIATE MX CBOMCTBA
" QYHKLIUU.

[IpemmecTBYKINY YPOBEHb TexXHUKM VyXe TIpeljlaraeT HeKOTOpHe
CUCTEeMEl M YCTPOMCTBA, KOTOPHE MOTYT MCHOJB30BATHCH OINepUPYRIUM
XUPYPTOM IOJIS TOTO, UYTOOH HOEe3UMHTETPUMPOBATEH OMOJIOTUMUECKUN MaTepuall
C TeM, UTOOH I[IOJIYUYMTH OO0pas3lUisl 5STOor0 OMOJIOTMUECKOI'O MaTepuala,
WCIOJb3yeMEHe NJISA pPas3JIMUHHEX 1eJjled, a TakkXe B KaueCTBe UYacTHu
PA3JIMUHEIX ONMCAHHEIX BHIIE [OPWUJIOXEeHMUM, HalpuMep IJiS BHIIOJHEHUS
BUMONCHUM WM aHaJM3a KJIETOUHHX COeOVHEHUMN.

Cpear 2THUX M3BECTHHX YCTPOMCTB MOXHO YIOMSAHYTH B UYaCTHOCTHU
annapaT JsS M3MeJIbUeHMA B IIOPOWOK OMOJIOTMUYEeCKOI'O MaTepuala,

ONMCaHHHM B aMepMKaHCKOM mnaTeHTe N 5731199, KOTOPHM COOEPXUT



UMIIVHOPWY e CKUM KOHTENHEeD, oBpa3ynmmi BEPXHID Kamepy,
npenHa3HaUYeHHY ILJT5 rnpreMa IoaJIexamero U3MeJIbYeHU0
OMOJIOTUUECKOTO MaTepuasa; 3aKpeIJIe HHBIM PEeXYMIMT SJIEMEHT,

IIOMemaKnmUica IoIepek BTOoM KaMeph M COCTOAMUM U3 HepdopMrpOoBaHHOM
IIJIJACTUHE; a TakKXe POoTOop, YCTAHOBJIEHHHM C BO3MOXHOCTLIO BpalleHUS B
STOM KaMepe, UMeIMM W3MeJbYallui 2JIeMeHT B QopMe COMpaJlbHOM
JIOTIaCTH .

3akperuieHHasa IepdoprpoBaHHas IJIaCTHMHAa, BKJIIKUYEHHAs B DBTOT
MeXaHMUeCKUM alnapaT IJS M3MeJIbUeHMS B IIOPOIMOK, MMeeT MHOXEeCTBO
MUKPOOTBEPCTHUM, [IpenrnouTUTeJIbHO VIMEIMX KBaIOpaTHHEMN VI
TeKCal'OHaJIbHEM [Npoduiik M OuaMeTp WiIM pasMep oT 20 mo 100 wMxwM,
opuyeM Kpa¥ KaXOoI'0 MMKPOOTBEPCTMA 00pasyinT M3MeJbuallye JIe3BUA.

[lpM MCHOJIE30BaHUM HDTOTO allllapaTa OJS M3MeJIbUeHMS B IIOPOUOK
VBMeJIbYalomuii BJIEMEHT, Bpalascs, B3aMMOIEeNCTByeT C PeXyIMM
2JIEMEHTOM, TO €eCTb TIepdopUPOBAHHOM IIJIACTHMHOM, TakKuM o0pas30oM,
yToOH IIOIaBaTh OMOJIOTMUECKUN MaTepuall, coIepxamuiica B BepxHeM
KamMepe, u obecHneurBaThb €TI0 KOHTAKT C JEe3BUSAMM MUKPOOTBEPCTUN
pexymero BJIEMEHTAa u, CcJjlenoBaTeJIbHO, BEI3BATH V3MeJIbUeHMe
fMoJIOTMUYEeCKOTO MaTepuaja, 3acTaBJgsa ero IOIPpOoXOIMTh dYepe3 5BTU
MUKPOOTBEPCTHUA .

9TO YCTPOMCTBO IJIS MBMeJIbUeHMS B IIOPOMOK OIHAKO He CBOBOIHO
OT OTPaHUUYEeHUM ¥ HeIOCTAaTKOB, KOTOpHEe ObBUIOo OB Lejlecoodpas3Ho
VCIIPaBUTh, B YaCTHOCTM NIOJIS TOTro, 4YTOOHB @mejaTb oOpa3lEe, KOTOPHE
[IoJIy4yanTCs Iy TeM Oe3MHTeTrpalun MCXOIHOTO OMOJIOTUUYECKOT O
MaTepMalya, NOOXOOAMMMM IOJIS MCIOJB30BaHMA B 0oJiee IMPOKOM CIIeKTpe
OPUJIOXKEHUN M CUTyaluuy OTHOCUTEJILHO TOoI'0, UYTO celuac BO3MOXHO,
Kak B o6jacTu JabopaTOpPHEX aHaJIM30B, Tak M B MeTOoIoax JIEUeHUd.

dakTHUUECKH, Kak MOXHO OBJIO 3aMeTUThb BKCIepMMEeHTaJIbHO,
MeXaHWUeCKUM Oe3MHTeTpaTop 3TOTO aMEPUKAHCKOTO nmaTeHTa Ne
5731399, kak U IOpyI'Me TIIOHOOOHEE YCTPOMCTBa, IMIPOM3BOIUT obpasell
OE3MHTETPUPOBAHHOTO OMOJIOTMUYECKOT'O MaTepualla, B KOTOPOM KJIeTKa
MM KJEeTKM OTIOeJIeHE OT MX OMOJIOTUMUECKOWM HUIM WM «CPeld
oBuUTaHMa», TakK  UToO KJIETKAa VI KJIETKMU, NIPUCYTCTBYIMNME B
froJiorMyeckoM obpasile, I[IPOM3BEeIeHHOM TaKMM o0pa3oM, MOTYT MMETH
dopmy, OYHKIVMM ¥ XU3HECIOCOOHOCTEH, KOTOPHE OBIM  HEKOTOPEM

O@paSOM MO,JII/I(]_)I/ILU/IpOBaHBI n MSMEHEHEL OTHOCUTEJIBEHO NMCXOOHOTO



BUMOJIOTUUYECKOTO MaTepuala.

IOnga scHocTuM OuUI. 6 CXeMaTUMUHO IIOKa3HBaeT KJEeTKY, II0JIYUeHHVYIO
IyTeM Oe3VMHTeTPUPOBaHMA MCXOOHOTO OMOJOTMUeCKOTO MaTepuaja C
IIOMOmMBID OOBUHOTO YCTPOMCTBAa Oe3MHTeTpaluy, OPYyTMMM CJIOBAMM B
COOTBETCTBUM C MNpellleCTBYIRIMM YPOBHEM TEeXHUKU.

Kaxk MOXHO BUIOETH Ha our. 0, KJIETKA W KJIETKH,
IpuUcyTCTRYyKMME B MaTepuane, Oe3VMHTeTPUPOBAHHOM c IIOMOIEBI0
YCTPOMCTBAa IOe3MHTerpaluu OOBUHOTO THIla, ABJSTCA He  TOJBbKO
OTHOeJIEHHEIMM M ©OoJiblle He CBA3aHHBEMM C UX OMOJIOTMUECKOW HUIelN,
KOTOpad oKpyXaja MX B MCXOOHOM OMOJIOTMUECKOM MaTepualle, HO U
VMERT CYIIeCTBEHHO MOOMOUUMPOBAHHYIO bopmy OTHOCHUTEJILHO nx
MCXOIOHOW (QOPMEI.

B pe3syjgbTaTe B IIpPeOmecTBYOIEM YPOBHEe TexXHUKM, I[I0 TOu
IpUUMHe, UYTO DTO MOXEeT IIPOMU30WTM, ¥ B JOOM cJjydae CYIecTByeT
peaJIbHHM PUCK TOTo, uUTO obpa3el KakuM-TO ofpas3oM OyIeT MeHSTbLCSA
M IHPEeTeplIUT W3MEHEeHMS BO BpeMda Qa3 Oe3MHTeTrpalMM OTHOCUTEJIBLHO
MCXOOHOTO OMOJIOTMUECKOT'O MaTepHuajla, 4YacTO MCIOJb3YIRT XUMHUUECKUE
peareHTH MJIM BoOOIme MOOIOJIHMUTEJILHEE BelleCcTBa OJIS IPUTOTOBJICHUS U3
MBMeJIbUeHHOTO OMOJIOTHMUEeCKOTO MaTepuala o0pasloB OJS aHaluza, WK
nJIs co3ImaHmg KJIE€ TOUHRIX CYCIIeH3UM u MUKPOTPAHCILJIAHTATOR,
IpenyCcMaTPUBaEMEX Pa3JIMUHBIMY KJIMHWUECKUMMM MeTOoIaMU JIeUeHUS.

Kpome TOTO, YUUTEBAS, uTo CTPYKTYPA, byHKLINM u
XUBHECIIOCOOHOCTE KJIETOK MOTYT OHTb MOIUOUIMPOBAHE M M3MEHEHH BO
BpeMsa asb Oe3MHTeIpallM, BHIIOJHIEMOV C IIOMOMbLI OOBUHHX MEeTOIOOB,
BCcerga eCcTb HeolpeleJIeHHOCTL B TOM, HACKOJLKO TOUHO IaHHHE U
nHOOpMalMsa, IOJIYUeHHEEe IIpM aHaJM3e IIOJIYUeHHHX TakuM oOpasoM
00paslioB, COOTBETCTBYIT M OTPpaXalT MCXOIHHM HeIe3MHTeTPUPOBaHHLHM
BUONIOTUUECKUN MaTepHall.

CYIIHOCTHL M3OBPETEHVA

ClienoBaTeJIbHO, IepBOMU 3amavuen HacCToAmeTro n300peTeHnsd
ABJISeTCA MNPelJIOXKUTL M CO3IOaTh HOBOEe YCTPOMCTBO »Oe3MHTeTpalllM
BUMOJIOTUUECKOTO MaTepuala, KoTopoe obecneuuBajio OB yJydlleHHHE
XapakKTepUCTUKM II0 CPAaBHEHMIO C M3BEeCTHHMM Ie3MHTeIpaTopaMM, U B
YAaCTHOCTM  IO3BOJIAJO OBl  IOJIyuaThb IIoCpelCTBOM  IOe3MHTeIpaluM
WMCXOOHOTO OMOJIOTMUECKOTO MaTepHrajla OMoJIoTHMUecKMe oO0pas3lH, B

KOTOPHEX KIIEeTKM COXpaHAJI1 ORI CBOI (]_)opmy n CBOB HUITY n



BMOJIOTUYUECKYIO cpeny oOMTaHUA u, cJjenoBaTeJIbHO, CBOIO
OYHKUMOHAJIEHYKR KM3HECIOCODOHOCTE, C KOTOPHEIMM OHM OBJIM CBSA3aHH B
VMCXOOHOM OMOJIOTMYECKOM MaTepuale, c TeM, UTOOH 0OO0eCHeuuTh
IIoJylydeHre Oo0Jiee TOUHEIX HOAHHEIX M3 aHaJiM3a I[IOJIydeHHBX o00pas3loB, a
TaKkXe YyJydlleHHOe U 0o0Jlee BHIOOHOE IIPMMeHeHMe 5BTuxX o00pa3loB B
KauecTBe dYacTM JabopaTOpHOT'O aHaJiM3a M IOMaTHOCTMKM, a TakKxe
MeIVLVHCKOY Tepaluiu.

BTopoM 3amadel HaCTOAMeIo M300peTeHMs, TaKXe OTHOCAMENCS K
IIepBOM, ABJIAETCH IPenJIOXNUTE u co3maThb HOBOE YCTPOMCTBO
Oe3MHTeIpaluuy OMOJIOTMUECKOT'O MaTepuaja, KOoTopoe  ABJIAJIOCH  OH
3HAUMTEJIbHO  HOBBIM OTHOCUTEJILHO  MexXaHMUYeCKOT'O  allllapaTa  OJd
M3MeJIbUeHMsa B IIOPOUIOK, M3BECTHOTO M3 IIPOUUTHMPOBAHHOTO paHee
aMepMKaHCcKoTo IaTeHTa N 5731199, M B YaCTHOCTM C BSBTOM LeJb
comepxalio OH 3aKpeIlJIeHHYD NepQOPUPOBAHHYI IIJIaCTMHY CO MHOXECTBOM
MUKPOOTBEPCTUN nJisa oe3VHTeTIpalun BMOJIOTUYECKOTO MaTepuala,
KoTopad wuMeJsla OB ONTMMM3UPOBAHHYKD KOHOUIYpaluio, M KpOMe TOTO
n3TOoTaBJIMBaJack OH C IIOMOWBK MHHOBAIUMOHHOTO IIPOM3BOLCTBEHHOI'O
npoliecca, IJA TOT'O, UYTOOHE IIOJy4dUTh 5SOOeKTUMBHOCTL 3HAUYUTEJBLHO
BHOIE, ueM Ta, KoTOopasd MOXeT OHTH IoJIydeHa c IIOMOIIBLIO
MexXaHMUeCKOTO alllapaTa IJi WM3MeJIbUeHMS B IIOPOMOK, IIPelJIOXEHHOTO
B aMepMKaHCkKOM IHaTeHTe N 5731199, m B uyacTHOCTM of0ecrneumBalio OH
NoJIydeHre  MMKPOTPAHCIJIAHTATOB  TKaHM UM KJIETOUHHX  CYCIIeH3UM,
XapaKTepu3yolrxCa BEICOKOM XM3HECIIOCOOHOCTHIO COOTBETCTBYIINX
KJIeTOK, KOTOPHE MOTJIM OH MCIOJBL30BATHLCA B PAa3JIMUHBEIX MEeIUIMHCKUX
Y HeMeOMUMHCKUX TIPUIIOXEHUAX .

TpeTbeln 3aladen HacToAmeTo nsobpeTeHUd, OnAThH xe
OTHOCHAMENCHA K MOPeOuOymuM, SABJIAEeTCS OPeIJIOXKUTE UM CO3H0aThk HOBOE
YCTPOMCTRO oe3VHTeTpalun OMOJIOTUYECKOTO MaTepuala, KOTOpoe
ofecrnieurBaJio OB IMOJIyUeHMe MMKPOTPAHCIUIAHTATOR TKaHU U KJIETOUHHX
CYCIIeH3UM, MCHOJb3YEeMHX IOJS Pas3JIMUHHX leJlel, HamnpuMep  OJId
JaBopaTOpPHHX TEeCTOBR U KIMHUUECKMX MeTONOB JiedeHUs, 0Oe3 KaKou-—
IuBo HeoOXOIMMOCTM B MCIOJBL30BAHUM XUMUUECKUX pPealeHTOB MJIA
CO3NaHMA 3TUX MUKPOTPAaHCILJIaHTATOBR TKaHM UM KJIETOUHHX CYCIeH3UN.

OnHOM OOIIOJIHUTeJIEHOM 3amaden HacToAmeIo n300peTeHnd
ABJIAETCH TaKxe IpenJIOXUTE criocob s IOJIy4YeHHU A oyTeM

OTesMHTeI'PalllM MCXOIOHOT'O OMOJIOTUUECKOTO MaTepHralla O@paSLI,OB



BUMOJIOTHUYECKOTO MaTepuaa, TakKMx KaK TpaHCIJIaHTATH  TKaHu U
KJIETOUHHE CYCIIEeH3UM, KOTOPHEe MOTJIM OB BHIOOHO MCIOJL30BATLCHA B
IIMPOKOM oramnas3oHe IPUIIOXEHUM u 0BCTOATEJIECTB B obacTu
uccJenoBaHu, J1ad®opaToOpHEX aHaJIM30B UM MeOMIIMHCKOM Tepaluu.

BrleyTIOMAHY THE 3amaun IIOJIHOCTHIO pemanTcsd YCTPOMCTEBOM
oes3rHTeTrpaluuy OMOJIOTMUYECKOTO MaTepHualja »OJIS ITOOTOTOBKM KJIETOUHHX
CYCIIeH3UV U MUKPOTPAHCIJIAHTATOB TKaHM, MMeomMM OCOOeHHOCTH,
omnpeneyigeMbHe He3aBUCUMBEIMM OyHKTaMyu 1 UM 2 OQopMyJiHl Hu30bpeTeHUd,
criocotom 014 IIPOM3BOLACTERA YCTPOMCTBA Oe3MHTeTpalun
BMOJIOTUYECKOTO  MaTepuala, MMEKMYM  OCOOeHHOCTH, onpeneliseMue
He3aBUCHMHMM OyHKTamu 9 wmium 12 ¢opMyJiHl M300peTeHMusa, a Takxe
criocoBoMm IPUTOTORJIEHUS nyTeMm Oe3MHTeTpaluun MCXOIOHOTO
BUOJIOTUUECKOTO MaTepuala KJIE TOUHEBIX CYyCIIeH3UM u
MUKPOTPAHCILJIAHTATOR TKaHM B COOTBETCTBMM C HE3aBUCUMBEM IIYHKTOM
13 dopmMyJiHl M300peTeHUs.

KoHKpeTHEEe BapMaHTH OCYIMECTBJIEHMA HaCTOAmMEeIro M300peTeHUd
OOTIIOJIHUTEJIEHO OIpenesysanTCs 3aBUCYMEIMA IIyHKTaMM bopMy JIBL
n300peTeHnd .

VMelnTCcsa MHOTOUMCJIEHHBIE IIpeMMylleCcTBa, UYaCTUUHO YXe pPacCKpPHTHE
paHee B HeSBHOM BuUIe, II0 CPaBHEHMIO C YCTPOMCTBaMM M CUCTeMaMM
Ies3MHTeTrpaluuy, MI3BECTHHMM UM HaXOOANMMMCS B  MCIOJBL30BAHUM B
HacToAmee  BpeMdg, KOTOpPHE CBABaHE C  HaACTOAMMM  YCTPOMCTBOM
oe3UHTeTpalunn BUOJIOTUUECKOT O MaTepuala noJIs IIPUITOTOBRJIEHU S
KJIETOUHHX CYCIIEH3UM UM MUKPOTPAHCIJIAHTATOBR TKaHM B COOTBETCTBUU C
HacToOAmIMM M300peTeHreM, IIepeuMcJIeHHBe HMXe MCKJIUUMTEeJILHO panu
opuMepa:

- CHOCOOHOCTL YCTPOMCTBA IMIPUTOTOBJIATL MUKPOTPAHCIIJIAHTATH
u KJIe TOUHHE CyCIieH3Uu, KOTOPHE COXPaHMAIT VHTaK THEMU u
HeW'3Me HHEMMU ocoBeHHOCTHU IepBOHAYAJLHOTO eme He
Ie3VHTeTPUPOBAHHOTO MCXOOHOTO OMOJIOTMUEeCKOTO MaTepuana, u
COOTBETCTBEHHO OTCYyTCTBUE HeoBXOIOUMOCTHU B VCIIOJIL 30BaHUN
XUMUUE CKUX peareHTOB noJis IPUTOTOBRJIEHU ST DTUX
MUKPOTPAHCIIJIAHTATOB TKaHM M KJETOUHHX CYCIeH3UM;

-  MCIOJIb30BaHMEe  MMUMKPOTPAHCIJIAHTATOB  TKaHM U KJIETOUHHX
CYCIIeH3UM, IIPUTOTOBJIEHHHX C MCIOJbL30BaHMEM HAaCTOAMEeTro YCTPOMCTBAa

OTesMHTeI'palllilM, B HOBEX ¥V MVMHHOBAIUMOHHEX MEIMIMHCKMX, BeTepPVMHapPHEX



Y KOCMETHMUECKUX Tepanursax;

- BOBMOXHOCTHL BHIIOJHEeHVS 0OoJiee TOUHHX ¥ HaIleXHBX aHaJIM30B
c MCINOJIL30BaHMUeEM B KayecTBe aHaJIU3UPY E€MBIX 00pas3iloB
MUKPOTPAHCIIJIaHTATOB TKaHU n KJIe TOUHHIX CyCIleH3UM,
IPUTOTORJIEHHHX C IIOMOMBLI 3TOTO YCTPOMCTRBa Ie3UHTeTpalluu;

- BO3MOXHOCTb BCTaBKU yCTpoMCcTRBRa De3uHTeTpalun B
TepaleBTUUECKYIO 11eIIoUKYy, BRJIIOYanNa g MCIIOJIbL30BaHMUeE
Oe3UHTeTPUPOBAHHOTO OMOJIOTMUECKOTO MaTepualja IJd BBeIOeHUS U
VMMILJIAaHTHUPOBaHMA B IallMeHTa, OIepUMpyeMOoT'o B OllepalloHHOM, IIpuueM
5Ta TepalleBTHUUeCcKas Ilellouka BHIIOJHAETCS IIOJHOCTBIO B ONHOM U TOU
Xe OoIlepallMOHHOM, TO eCcTh 0e3 HeOoOXOOMMOCTM IIepelauM KyHoa-Jmoo
eme MOJIA Oe3UHTeTrpUpOBaHMA OMOJOTMUECKOTO MaTepuaja, B3ATOT0 Y
aleHTa, OIepUpyeMoTo B B2TOM OIepallMOHHOM.

KPATKOE OIIMCAHUE UYEPTEXEN

3T M IOpyTrue IOIpeIMeTH, ocoB®eHHOCTM ¥ IOIpeuMymecTBa
HacToAmero M300peTeHMSA CTaHyT 0OoJiee TOHATHHMM M OUEeBUIHBIMU U3
cJleIyomMeIro ONMCaHMSA OIHOTO M3 ero NPpellouYTHTEeJILHEIX BapMaHTOB
OCYMmMeCTBJIEHNA, HOaHHOTO IOCPEeACTBOM HeOTpaHMUMBALIEIO IIpMMepa
CO CCHJIKAMM Ha COINPOBOAOMTEJILHEE UEepTeXM, B KOTOPHX :

dur. 1 T1npexncTaBasgeT CcoBOOM AKCOHOMETPUUECKYHD MIPOeKIINIO
YCTPOMCTBA Oe3UHTeTpauun BMOJIOTUUECKOTO MaTepuala OJIS
IIONTOTOBKM KJIETOUHBEIX CYCIIEH3UM ¥ IOJIYUYEHUS MUKPOTPAHCIIJIAHTATOB
TKAaHM B COOTBETCTBUM C HACTOAMUM M300peTeHUeM;

dur. 2 mnOpencrTaBJIgeT CcoB0OM AaKCOHOMETPUUECKY IIPOeKIMID B
paszoBpaHHOM BUIE, KoTOopasd IoKaseBaeT neTasun YyCTpOMCTBa
Oe3MHTeTpaluuy OMOJOTMUYECKOTO MaTepurana, IIPOMIJINCTPUPOBAHHOTO
Ha our. 1;

dur. 2A 1peacTaBJIgeT coOol YBEJMUEHHBEM BUI B IIepCleKTHUBe
CHaB®XeHHOTO JIOIIAaCThI pPoOTopa, a Takxe [Oe3VMHTeTpUpPpyIel CeTKHU
YCTPOVICTBA Ie3UMHTeTpalry, IIPOUJIICTPUPOBaAHHOTO Ha dur. 1 u our.
2;

dur. 2B, omeJjieHHasda Ha cCekKLMnM (a), (b) u (c),
npencraByigeT coBo¥ BUO CBepxXy U yBeJMUeHHHe oOGoToTpadmy OIHOTO
MUKPOOTBEPCTUA U TPYIINH MUKPOOTBEPCTHUM Oe3VHTeTpUupyolel CceTKM,
OPOMIIJIIOCTPUPOBAaHHOM Ha Odur. 2A.

dur. 2C, 1nopmeJyieHHad Ha cexuum (a), (b)) m (c), noxasHBaeT



COOTBETCTBEHHO B CeKIUM (a) WINIOCTpaluK pPas3JIMUHHX (a3 IepBOTO
BaprMaHTa OCYIMECTBJEHMSA Ipollecca IIPOU3BOINCTBa NyTeM QOpPMOBaHUSA
MUKPOOTBEPCTUM  Oe3MHTeTpUupyllmen CeTKU, BXOOAmeu B COCTaB
YCTpOMCcTBa Oe3MHTeTpalumn BMOJIOTUYECKOT O MaTepuaJa 1o
HacToAmeMy uszsobpeTeHMIO; B cekumum (b) - kKoHMUecKuM nepdopaTop,
VCIIOJNIBL3YEMEM B IIpollecce IPOM3BONCTBa, MIPOWJIJIKCTPUPOBAHHOM B
cekuun (a); m B cerkuuum (c) - ©QoTorpadpmueckoe wum30O0paxeHUe
Oe3VMHTeTpUpyIen CeTKM, IIO0JYyUYeHHOM C TIIOMOmLI STOTO IIpollecca
NIpOoU3BOOCTBA NyTeM (QOPMOBAaHMA;

dur. 2D, mnopmeJseHHasa Ha cexuum (a), (b) m (c), nOoxasHBaeT
COOTBETCTBEHHO B CeKUUM (a) WNIICTpalu pas3JIMUHEX (a3 BTOPOTO
BapraHTa OCYIIECTBJIEHMS IIpollecca I[IpOoU3BOINCTBa IyTeM OGOpMOBaHUSA

MI/IKpOOTBepCTI/IIZ JIeBI/IHTeI‘pI/IpyIOHleIZ CeTKM, BXOmOsamen B CcoCTasB

YCTpOMCTBRa Oe3VHTeTpaluu BMOJIOTUUYECKOT O MaTepuala 1o
HacToAleMy N300pEeTEeHU; B CeKLUuMn (b) - MHOTOYTI'OJILHEIM
nepdopatTop, VCIIOJIb 3y €MEIN B npolecce IPOU3BOLCTBA,
IPOUIIJIICTPUPOBAHHOM B CeKumum (a):; " B CeKLUU (c) -

boTorpadmuueckoe mM30OpPaAXeHUEe OEe3UHTEeTPUPYIEeV CceTKM, IIO0JIYUeHHOM
C TIOMOIBI 2TOTO IIpollecca MNPOM3BOIACTBa NyTeM (QOPMOBAaHMUA;

dur. 2E, nopmeJyieHHad Ha cexuum (a), (b) m (c), noxasHBaeT
COOTBETCTBEHHO B CeKUMM (a) MIJOCTPpalMi Pa3JIMUHEX (as TpeThbeTro
BaprMaHTa OCYmMeCcTRBJeHUd, BKJOYaag a3y CBepJIeHUd I[IOCPeICTBOM
JJa3epHOTO MCTOUHMKA, I[Ipollecca IIPOM3BOIOCTBAa IIyTeM QOPMOBAHUA

MMKpOOTBepCTMﬁ ,HeBMHTeI‘pMPYIOHleIZ CeTKHM, BXOOAmen B COCTaB

yCcTporcTBa OIe3MHTeTpaluum OMOJIOTUUECKOTO MaTepuaJa 1o
HacTodmeMy WMW300peTeHMB; M B cekumax (b) m (c) - T1epBoe mu
BTOpOE doToTpaduueckue n300paxeHnd, KOTOPHE IIOKAa3HBAT

ODESVHTETI'PMPYRIYO CEeTKY u cooTBeTCTBYyKRIINE MMKPOOTBEPCTHUA,

cIeJlaHHbBe IOCPeICTBOM JIal3epHOTO  MCTOUHMKA, [IOJIy4Ye HHEE c
TIOMOIIEL 0 npoliecca IPOM3BOACTRA, cXeMaTuyeCcKU
NPOMJIJIOCTPUPOBAHHOTO B CcerkuuMmM (a), B COOTBETCTBMM C DTUM

TPeTbUM BapMAaHTOM OCYMEeCTBJIEeHUS;

dur. 3A, moneJleHHas Ha cexkumm (a), (b)), m (c), IOpelCcTaBJIgeT
coboM opToTOHAaJIbLHHE IMPOeKIMM, KOTOpHe IIOKas3bBBalT Ha BUIOEe CBepXy,
criepenmu u cOokry YCTPOMCTBO Oe3uHTeTpalun OMOJIOTUUECKOT O

MaTepuala, NPOMJJIDCTPUMPOBaHHOe Ha dur. 1 m dur. 2;
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dur. 3B, nomejsieHHasd Ha cexkuum (a), (b) m (c), I1[okxa3LBaeT B
yBeJIMUeHHOM MacmTabe TIollepeuHHe CeUeHMS YCTPOMCTBa Ie3MHTeIpaluu
BMOJIOTUUYECKOT O MaTepMaa 1o HaCTO4AmeMy n300peTeHnD,
COOTBETCTBEHHO BHOOJb JMHMM I-I, II-II m III-III, wu300paxeHHHEX B
cexkuum (a) dur. 3A;

dur. 3C, mnogngeJyileHHas Ha cexuum (a) m (b), nokas3bBaeT Ha BHUIe
CBepxy ¥ B pa3pe3e HeKOTOpHEe VJIYUNeHHBEE BapMaHTH YCTPOMCTBA
Oe3MHTeTrpaluy IO HaCTOoAmeMy M300peTeHMIo, cCcolepXamyre MaTHVTHHEN
2JIEMEeHT, UMelmrM OQYVHKIMI YIPaBJEeHMS OaBJIeHMeM, [IPpUKJIaIdblBaeMBM
CHa®XeHHHM JIOIIacThl POTOPOM K Oe3MHTeTrpHpyklel ceTke OJd ToTro,
UTOOH OEe3MHTETPUPOBATE OMOJIOTMUECKUNM MaTepuall;

dur. 3D, 1momeJgeHHas Ha cexuum (a), (b), (c) m (4d),
IIOKa3HBaeT B TpexXMepHOM TIpaduueckom dopme, Ha BuUIe COOKY U B
IIOMNIepeyUHEX CeUeHMAX B KOHILEBHX 30HaxX ajalTep, COeIdMHSIEeMHN C
YCTPOMCTBOM Ie3MHTeTpalluu 10 HacToAlleMy M300peTeHMid, OJS TOTOo,
UTOOE COEeOUHATHL €TI0 C XUPYPIMUEeCKMM WIyIIoM OJA B34ATUA I[Ipob,
VMewnlneMcsd B OOHUHOM MHCTPYMEHTAaPUM OIlepalMMOHHOM;

dur. 4A-4F IpencTaBJIgnT cobom BOIJIOK—CXEMHI, KOTOpPHE
WIIJIOCTPUPYIOT HEKOTOPHE BOS3MOXHBEE IIPUMEPH IIPMMEeHEeHMI YCTPOoMCTBa
Oe3MHTerpalnn BMOJIOTUUECKOTO MaTepualja 1o HacCToAMeMy
n300peTeHnD u COOTBETCTBYRIMX KJIE€ TOUHEIX CYCIIeH3UM u
MUKPOTPAHCIIJIAHTATOB TKaHM, I[IOJyYaeMEX C MCIOJbBE30BaHMEM BTOTO
YCTpoMCcTBa Oe3MHTeIpaluu;

dur. 5 mnpencrTaBysgeT coboM IOMarpaMMy, KOoTopas WMIJOCTpUpyeT
TUIIMUHYID CTPYKTYPY OMOJIOTMUEeCKOM TKaHM OO ee IOe3uMHTeTpaluu;

dur. D5A mnpencTarJigeT coboM IMarpaMMy, KoTopasd WLINCTPUPYEeT
KJIETOUHYIO CYCIIEH3UD, IoJIydyaeMymn c TTOMOIIL O YCTPOMCTBA
Oe3MHTeTrpaluM 10 HaCTOAlNeMy MW300peTeHMui, IPOMJIJIDCTPUMPOBAHHOTO Ha
dur. 1 m dur. 2;

dur. 6 CcxXeMaTUUYHO WIIJINCTPUPYET OIHY WM30JMPOBAHHYK KIETKY,
IOJIYUEeHHYID C TIIOMOImbI OBHUYHOTO YCTPOWMCTBa »Oe3MHTerpaluM B
COOTBETCTBUM C NPEAONECTBYIMM YPOBHEM TEeXHUKMU;

dur. T7A-T7F nOpezncTaBJISOT coboM IOIpMMEepH CcJalgoB aHalu3a
KJIETOUHHX CYCIEeH3UV ¥ MUKPOTPAHCIIJIaHTATOB TKAaHM, IIOJYUYEHHEX C
VCIIOJIb 30BaHNEM yCTpoWcTBa Oe3VHTEeTpaluu OMOJIOTUYECKOT O

MaTepraja [0 HacToAlleMy M300peTeHU; U



11

dur. 8 mnpemcraBygeT CcoBOM KauveCTBEHHY IMarpaMMy, KOoTopasd
IIOKAa3HBAT IIPOLEHT KM3HECIIO CODHBIX KJIETOK B KJIE TOUHOM
CYCIEeH3UM, IIOJIYYEeHHOM C IIOMOWLI YCTPOMCTBAa He3MHTeIpaluM IIO
HaCTOAIEeMY nz3008peTeHnno, B 3aBUCHMOCTHU oT pasMepoB

MUKPOOTBEPCTHUM Ne3UMHTeTpUupyolel CceTkKM, colepxamelca B 52TOM

YCTpPOMCTRBE.
OIIMCAHNE HEKOTOPHX IIPEOIIOUTUTEIJIBEHEX BAPVMAHTOB
OCYIECTRIIEHNA YCTPOUCTBA IOESVMHTEI'PALINN BUOJIOITMYECKOT'O

MATEPUAJIA B COOTBETCTBUM C HACTOAIVMM M3OBPETEHMEM

UTo KacaeTcd 4YepTexel M B dYacTHOCTM Odur. 1-3, YCTPOMCTBO
Oe3MHTeTIpalluu BMOJIOTUUECKOTO MaTepuala MB, TakKoI'o Kak,
HalopuMep, 0OuoJioTMUecKas TKaHb, CXeMaTUMUHO IIPOMJIJIDCTPUPOBaHHASA
Ha dur. 5, BEIIIOJIHEHHOE B COOTBETCTBUU c HaCTOAlUM
nzobpeTeHmueM, B leJoM oBo3HauaeTCs CCHUIOUHOM unmbppomm 10.

Kaxk OOTIOJIHUTEJIBHO OBBACHAETCH HUXe, YCTPOMCTBO 10
Oe3MHTerpalun [ABJIAeTCSI OCOOeHHO NOOXOOAWMM M BHITOIOHEM IOJIA
IPUTOTORJEHNA KJIETOUHHX CYCIHeH3UNM UM MUKPOTPAaHCIIJIaHTaTOB TKaHH,
opruyeM, B COOTBETCTBUM C TeM, UYTO yxXe OBJIO OOBACHEHO paHee,
MUKPOTPAHCIIJIaHTaT TKaHM I[IOHMMaeTCsda KaK KJIeTOUHasd CYCIeH3MS MM
HaBop KJIEeTOK BO BHEKJIETOUHOM MaTpHulle, MUMeMUX CYOKIJIMHUUESCKUN
pasMep, M IIO03TOMY HEBUIOMMEX HEBOOPYXEHHEM IJla30M, a TOJbKO IIPHU
IIOMOIIM MMKPOCKOTIA .

YcrporcTBo 10 mesuHTerpaluM OMOJOTUUECKOTO MaTepualsa MB
COCTOUT M3 CJeIylRIMX OeTajlel:

- TII0JIOe BHellHee TeJo, o0003HaUeHHOe CCHJIOUHOM umoppom 11,
nMeple e 1o CylmecCcTBY UUJIMHOPUYECKYIO bopmy u oBpasyrlee
BHYTPEHHIKD KaMepy 12;

- 3akKpellJleHHad JOe3MHTerpupyolas CceTKa WMIM I[IJacTuHa 13,
uMenmasa MHOXeCTBO MHMKpooTBepcTu 13a, Kaxmoe U3 KOTOPHX
CHabXeHO OCTpPHMKM KpasMu, KoTopas pa3MellaeTCcd IOIIepedHOo BO
BHYTpeHHel kaMepe 12, oOpasyeMOM BHemHMM TeJioM 11, Takx, UYTOOH
oBpasoBaTk B CBOK OUepelb BepXHOK 3alpPy30YHYyl U IIPUEMHYO
KaMepy, O0O0OOBHaAUeHHYI CCHBJIOUHOM uLUMbdpoM 12a, OpedHa3HaUeHHYID IJ4
[IOJIYUeHUSA M 3aTpy3KM B Hee JIEe3VMHTETPUPYEMOTO OMOJIOTUUECKOTO
MaTepualsia MB, a TakXe HMXHOO COOpPHYK KaMepy, OOO3HAUEHHY

CCHIJIOUHOM umubpon 12b, NpedHa3HAUEHHYD I cBopa
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IEe3MHTETPUPOBAHHOTO OMOJIOTMUECKOTO MaTepuala, 0B0OBHAUEHHOTO
Kak MB';

- CHaOXeHHHEM JIOoNacTbil poTop 14, Bpamawnmulica BO BHYTPEeHHEM
KaMepe 12 U NOpeIHa3HaAUYeHHHM MOS8 B3aMMOINEWCTBUA IIPM BpalleHUM C
3aKpelJieHHOMW Oe3MHTerpupyomer ceTkom 13 Tak, UYTOOH TI[IOoIOaBaThb
BuoJoTHUUYeCKUY MaTepuaJ MB, comepXamUMCcsa B BepxHeM 3aTlpy304YHOM
KamMepe l1l2a, u ofecrneuuMBaTL €TI0 KOHTAKT C MMKpPoOOTBepcTHAMM 13a
C OCTPHMM KpafaMMu, COOPMUPOBAHHEMM B IOe3MHTeTrpupybolen ceTke 13,
M TeM CcaMbBM BH3HBATL IOe3MHTeTrpaluiln OMOJOTMUeCKOTOo MaTepualsa MB
IpY €70 INPOXOXIEHMM uepe3 2TU MUKPpoOOTBepcTHa 13a; u

- KpHmKa 15 Ojgsg Toro, UYTOOH 3aKpPHBaATbh BEPXHOKD 3aTlPYy30UHYIO
KaMepy 12a.

Bpamamomuica cHa®XeHHBEM JIolacThio poTop 14, coIepXamuicsa B
ycrporcTee 10 mesmMHTerpaluM, B CBOI ouepelIb COCTOUT U3:

- BaJja l4a, OPMEHTUMPOBAHHOTO B BEPTHUKAJBHOM HAalpPaBJIEHUU U
MMEKRMETO BEpPXHKK YacThk, KoTopas IIpOXOIMT B OTBepcTHe 1b5a,
chopMUpoOBaHHOE B KpHmMKe 15, ¥ BHCTYNaeT M3 STOV KPHIIKMU;

- Ppachopepjejigomey JomacTu WM Jonatku 14b, cBg3aHHOM C
HMXHWM KOHIIOM 2TOTO BepPTUKAJLHOTO BaJa 14a u VMeI e
KPUBOJIMHENHYID COUpaJbHYD QopMYy; U

- HMXHeTo ckpebka 14c, Takxe CBI3aHHOTO C HMXHMM KOHIIOM
2TOT0 BepTUKaJBHOTO BaJa l4da,

npuyuem 3aKperJieHHasa nepdopmpoBaHHA A Oe3MHTeTpUpylma s
ceTka 13 pacnojlaraeTcsa MexOy CIOMPaJibHOM JionacTbio 14b M HMXHUM
ckpebkxoMm 14c, CBA3aHHHEM C HWKXHMM KOHIIOM BaJla l1l4a, OOCPeldCTBOM
yero CcHa®XeHHBEM JodacThbio poTop 14 gBasgeTcd TNOOXOOAMMM OJIA
B3auMMOIeNCTBHUSA npu BpalleHUuu, MIOCPEOCTBOM ero CIUpaJibHOM
JgJonactu 14b m  ero HWXHeI'o Ckpebka 14Cc, COOTBEeTCTBEHHO C
BepxHel IIOBEPXHOCTLI Ie3MHTeIlpupyomel ceTku 13, obpalleHHOM K
BepxHel 3Barpy30uHOM kamepe 12a, §jaaga obeclneueHMsa KOHTaKTa
nonJjexamero Oe3MHTeTrpauum BMOJIOTUUECKOT O MaTepuajia MB c
MUKPOOTBepCTUAMM 13a »OesuHTeTIpupybmel ceTku 13, a Takxe C
HMXHeM I[OBEepPXHOCThI Ie3MHTeIlpupyoilel ceTku 13, obpameHHOM K
HMXHEeN cOopHOM KaMepe 12b, os cockabJIMBaHUA
OEe3MHTEeTPUPOBAHHOTO BrMoJIoTMYeCcKOTO MaTepuasga MB', KOTOPHM’

BHXOIUT M3 MUKPOOTBepCTHM 13a m»mesuHTerpupyblmel ceTku 13, u
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BEITPY3KM €T'0 B HWXHOK COOPHYK KamMepy 12b, Kak OONOJHUTEJBHO
ONMCHBAaeTCsa HUXe.

IuIMHOPpUYeCKOe BHemHee TeJo 11, coIepXalleeCcd B yYCTPOMCTERE
10 mesuHTerpallMM II1O0 HaCTOAMEMYy M300peTeHMIO, B CBOK OUepelb
CBS3aHO CO BTOPMUHEIM BHYTPEeHHMM TeJioM 16, o00pa3ynlyM BepXHIKL
3arpy30yHyl kKaMepy 12a, ¥ CoOCTOMT U3 BepxHewm yactu 1la,
KoTopad obpas3yeT THez3nmo 11', KkoTopoe BMemaeT B ceBd 53TO
BTOPUYHOE BHYTpPeHHee TeJjio 16, u HWMXHen dYactu 1lb, xoTopad
oBpasyeT HUXHOKL COOpHYyL KaMepy 12b, mnpuueM mnepdoopmpoBaHHaA
De3MHTeIpUpylmas ceTka 13 BCTaBJAeTCS MeXOIy DSTUM BTOPUUHEM
BHYTPEHHMM TeJioM 16, IOMEemeHHHEM B COOTBEeTCTBykmee THesmo 117,
oBpasyeMoe BepxHeM dYacTbil l1lla BHemHero TeJja 11, ¥ HWKHeN
yacTteio 1llb, obpasyomel HMxHDOIO CcOOpPpHYI kaMepy 12b  2T0TO
BHemHeTro Tejia 11.

KpomMe ToTO, BHemHee TeJio 11 ycrpoMcTea 10 @»me3uMHTeTrpaluH
obpaszyeT CKBO3HOE oTBEepCTUE 1llc, KOTOpoe IPOXOIOUT B
BepTUKAJBLHOM HallpaBJIEHMM BO BHEMHeM ULIMJIMHIPUUECKOM CTeHKe
STOTO BHemMHero TeJjla 11 MexIy BepXHUMM KpaeM BepxHel YacTu lla u
OCHOBAaHMEeM HUMXHelV CcOOpHOM KaMephH 12b, COOTBeTCTBYyWIEM HUXHEeN
vactu 1llb, nepecekasa >ty nBe yvacTtu lla m 1llb BHemHero Tejya 11.

ClemoBaTeJIbHO, BTO BepTHUKaJlbHOe CKBO3HOe OoTBepcTue 1lc
ABJIAEeTCA MNOIOXOOAmMMM nOJid obecHedeHMs COODMeHMsa BHeEMHeM CTOPOHH
ycTporcTBa 10 »mesMHTeTrpallMM C HWXHeM cOopHOM KaMepou 12b mias
TOTO, UYTOOH of0ecHeuuTh M3BJIeUeHME U3 DTOM HMWXHeM CcOOpHOM

KaMepe 12b I»Oe3UMHTEeIPUPOBAHHOTO OMOJIOTMUYECKOTO MaTepuaJlIbHOT'O

MB', xak 0oJiee MOOPOOHO ONMCHBAETCS HUXE.

BTopnuuHoe BHYTpPeHHee TeJio 16, CBA3aHHOE C BHEMHVM TeJIOM
11, B cBoOoo oOUepenb MMeeT UYacThk 16a, obOpa3yroimee oOTBepcTHe 16Db,
B KOTOPOM IIOMellaeTcsda Bpamabmuicsa BaJl 14 CcHa®XeHHOTO JOMNAaCThIo
poTopa 14, u, KpoMe TOTO, IIPHUCOeOIMHIEeTCS K BepxHeM uyacTu lla
BHemMHeTro TeJja 11 Tak, uYToOOH OHO He BpamaljIoCk UM TakuMM obpasoMm
OpenoTBpamaygo Jodoe BpalleHMe OepdOopUPOBaAHHOM Ie3UMHTeTpHpYIIen
ceTkM 13, pacIoJIOXeHHOM MeXIy D2THM BTOPMUHHM BHYTPEHHUM TeJIOM
16 u obpasynmel HWKHIOIL COOpHYK KkKaMepy 12b HwxHel uYacTvri 11b

BHemHeTo TeJla 11, kKorma cHa®XeHHHM JONacThbi poTop 14 BpamaeTcs
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BO BHYTpPeHHeM KaMepe 12 1Oas »OesuMHTeTpaluu OMOJIOTHUUECKOTO
MaTepualyia MB, kak 060Jiee SACHO WIJIOCTPUPYETCS HMWXe IIPpU ONUCAHUU
paboTH ycTpo¥cTBa 10 Oe3MHTeTpaluu.

BuemHee Tejgio 11, Kkprmka 15, BTOPUYHOE BHYTPeHHee TeJio 16
n Bajxg l4a CcHaOXeHHOTO JioINacThl poTopa 14  BHIOJHEHH U3
BuoJIoTUYEeCKHA COBMECTUMOM I1jiaCcTMaCCHI, B TO BpeMsa Kak
nepdopMpoBaHHaAAd IOe3MHTerpMupywlad ceTka 13 M pacopenesdpmad
JgonactTes 14b CcHaOXeHHOTO JIolacTbil poTopa 14 BHIIOJHEHH U3
HepXaBeKllell CTaJlM TakKoT'o THUIla, KOTOPHM ABJAeTCH NOOXOIAMMM IJIS
M3TOTOBJIEHUA MHCTPYMEHTOB IJIA XUPYPIUUECKOT'O MCIIOJb30BaHMUA.

Kax MOXHO BUIEeTb M3 UepTexel, BCe pa3JIMUHEE COCTaBHEE
YyacTu yYCTPOMCTRA 10 Oes3MHTerpalmuu cobupawnTcd C IIOMOIIEIO
OaBJIeHUA Bes MCIIOJIb30BAaHNA CBA3YRIMX MaTepualsoB u/nan
MHCTPYMEHTOB, M IIODTOMY MOI'YT OHTL pasoOpaHH.

YumMTeHBaga OOJIbIIOEe BHAaUeHMe IJIA HacCTOoAMlero M300peTeHMsAa, Kak
OyoeT OONOJIHUTEJIbHO pas’3bACHEeHO B ONMCAaHUM, MUKpoOoTBepcTuM 13a,
KOTOPHE XapaKTepU3ylT Oe3UHTeIPpUPYIYKD CceTKy 13 ¥ QopMUPYITCH
B HeM, B UYaCTHOCTM, B OTHOMNEHUM UX KOHKPETHHX pPa3MepoBR U
KOoHOUTYpaluM, BTU MUKPOOTBepCcTMsa 13a, a TakXe COOTBEeTCTBYIMIUMN
Ipolecc MX INPOM3BONCTBa OyOyT Tellepb OIMCAHH IIOOPOOHO.

MUKPOOTBEPRCTUSA HeBMHTePDMDy@meﬁ CeTKU YCTDOﬁCTBa

JESVMHTEeT' DAl I10 HacToAdnmeMy n300peTEeHU " COOTBeTCTByDMMﬁ

HDOMSBOHCTBGHHH% IIpolecc

B COOTBeTCTBMM C OIOHOM OCOBOEHHOCTLI HACTOAmMeIo Hu30dpeTeHud
MUKPOOTBepCcTHUS 13a HepdopUpOBaHHOM HOe3MHTeTPpUPYNel CeTKU WK
IJIJacTUHE 13 uMewnT pasMep WIKM IMaMeTp, OO0O3HaueHHHM kak D Ha dur.
2B, KOTOpPHM cocTaBJageT oT 70 mo 80 MM, U 0oJjee NPeOIoUTUTEJILHO
VMET pasMep WM OuamMeTp D, COCTaBJIARINVM NPUOJIMBUTEJILHO 75 MKM.

Brnaronmapsa STOM ocoBeHHOCTH, KakK D2TO cTaJo ACHO B
pes3yJbTaTe THMaTeJIbHEX TeCTOB W  BKCIEPUMEHTOR, C IIOMOULIO
yCTpocTBa 10 infe) HacTodlleMy M300peTeHrK  MOXHO CcO3IOaBaThb
TKaAHEBEE TPAaHCIIJIAHTATH W [IPUITOTaBJMBATE KJETOUHEE CYCIEeH3UHN,
OPUTOOHEE IJIA Pal3JMUHBEX LeJel ¥ [OIPpUJIOXeHUHN, HalpuMep, B
KaueCcTBe 00pa3loB, aHaJlM3UPYEMHX OJS LeJel MCCIeIOoBaHUusa WK
VCIIOJNIbL3YEMEX B IMarHOCTMKEe ¥ TepaluM HeKOTOPHX [IaToJoTuM,

KOTOPEIE COXPaHAKRT 11eJIO CTHEIMMA 17 Hell3MeHHEBEIMUM OCOBOeHHOCTH,
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OYHKIMM WM XKUBHECIOCODOHOCTE KJIETOK MCXOOHOTO OMOJOTHMUYECKOTO
MaTepuaja MB, [nos3BoJyigda TakuM oOpa3oM u30eXaThb MCIOJIBE30BaHUA
XUMHUUY e CKUX peareHTOB ojs MIPUTOTOBJIEHNS DTUX
MUKPOTPAHCIIJIAHTATOB TKaHM ¥ KJETOUHHX CYCIeH3UM, UYUTO UYacTo
OHJIO HeOOXOIOMMO B IPEellleCTBYKRIEM YPOBHE TexXHUKU.

B COOTBETCTBUU C OIOHOM OOTIOJIHUTEJILHOM OCOBEHHOCTBIO
HacToAmero us3obpeTeHMd, TakxXe IIOIOXOOAme¥ OJS 3HAUMTEJbLHHX U
BEIT'OITHEIX XapakKTepUuCTUK YCTpOMCTBa 10 Oe3yHTeTrpalumm 1o
HacTodlleMy M300peTeHNo, Kak OBJIO HNPOMJIJIRCTPMPOBAHO  BHIIE,
MUKPOOTBEePpCTUA 13a HOe3UMHTeTpUpyolled CeTKM WM I[IJacTuHH 13
dopMHUpyeTCd IIOCPEeNCTBOM ClIellMaJIbHOT'O IIpolilecca WTaMIOBKK U
bopMoBaHMa, HnocpencTBOoM OGOPMHE S THUIla MaTpula-IIyaHCOH, JucTa
WV MeTaJlJIMUYeCKOM IIOJIOCH, B YaCTHOCTM IIOJIOCH HepxXaBelmel CcTaJu
Tuna AISI 316L.

dur. 2C cxeMaTHUUHO IoOKa3HBaeT B COOTBETCTBYWMEN CeKLUU
(a) pas3JdMUHBEE CTaIuMM I[IepBOT0 BapMaHTa OCYIEeCTBJEHUA BTOTO
npoliecca NIpOoMU3BOLOCTBA n bopMOBaHUA nyrem bopMOBaHUA
MUKpPOOTBepCTUM 13a »Oes3uHTeTpupybmen ceTku 13, BxoOAmeM B
cocTaB ycrponcTrBa 10 mes3mMHTerpaluy OMOJIOTMUECKOTO MaTepualja IIo
HacTodmeMy M300peTeHUo.

[TompoBHO npolecc [IpOU3BOLOCTRA yTeMm dbopMOBaHMA
MUKPOOTBepCcTHUM 13a B COOTBETCTBMM C DSTHM IIepPBHM BapMaHTOM
oCylleCTBJIEHUA CONEPXUT cJenyommue cTanmm 01-05,
NIPOMJIJIOCTPUPORBAaHHEIe Ha dur. 2C, cekumsa (a) IOpM IIOMOIM CTPREJIOK:

01l - pacHoojioXeHMe JIeHTH WM JMcTa N M3 HepXaBeomel cTaJju
AISTI 316L wMexnoy IOyaHCOHOM, OOO3HaueHHHM kKak P, u MaTpulel,
00603HaueHHOM kak M, dopMH S;

02 - oIIycKaHMe IIyaHcoHa P u3 BepxHel MepTBOM TOUKM U
nocjenyuomee ¢QopMoBaHMe JIeHTH WM JIMCTa M3 HepxXaBeomel crTaau AISIT
31leL;

03 - ocCcTaHOBKa IIyaHCOHa P B KOHIe €TI0 XoJa BHU3 HAIIPOTHUB
MaTPWLE M c OKOHYAaTeJIbHBEM dbopMOBaHMEM 7 MO CJIe OYIMM
pacTpeCcKMBaHMEM MaTepualla MeTaJlJIMdeckoro JmcTa N B ILIeHTpe
IyaHcoHa P;

04 - BoO3BpalleHMEe IIyaHCOHa P B COOTBETCTBYKIYK BepPXHIWL

MepTBYI TOUKY/,
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05 - wm3BJIeueHMe COOPMOBAHHOTO UM NepdopUpPOBaAHHOTO JucTa N
M3 MaTpMUE M.

[IyaHCcOH P, VICIIOJIb 3y €MEI B 2TOM [IEPBOM BapMaHTe
OCYWeCTBJIEHUA npolecca IPOM3BOLACTBA u bopMMpPOBaHMA
MUKPOOTBepCcTUMM 13a, MMeeT KOHMUECKY OCTPOKOHEUHVID KOHOUIypaluo,
KaK HaIrJIAOHO Ioka3aHo Ha omumr. 2C B cexumm (b).

KpomMe TOTO, mIJiA IOJHOTH WMHOopMaumu, dur. 2C B cekuum (cC)
IoxkaspBaeT QoToTrpadmuueckoe MU300paXeHMe UYaCTU HOe3UHTeTpUpyKlen
ceTkr 13, TI[OJYUYEeHHOM C IIOMOImLI IIpollecca I[IPOM3BOIACTBa IIyTeM
bopMOBaHMA, CXeMaTHMYHO IIOKa3aHHOTO B CcekUMM (a) ToM Xe caMou
dur. 2C, npuueM 5TO QoTOTpadpmueckoe u30OpaxeHUe ACHO IIOKa3BBaeT
KOHOUTYPpalMD MUKPOOTBepCTMM 13a, M B YAaCTHOCTM TO, UTO Kaxmgoe U3
HUX ¥MeeT OTBepCTHe C OCTPHM KpaeM B, Nojydawolmeycs B pel3yJjbTare
paspeHBa WM pPa3pyLleHUs, BESBEBaAeMOI'O IIPOLIECCOM [IPOMU3BOLCTBa IIyTeM
bopMOBaHMA MaTepuaja MCXOIHOM IIOJIOCH N.

B uyacTHOCTM IIOKaszsaHO, UYTO OTBepCTHe, KOTOpOe Cco3maeTcd
[IOCPEeICTBOM pasphHBa WIM pa3pylleHMd MaTepuaja IIOJIOCH N B BepllUHE
COOTBETCTBYWIMEN BHTAHYTOM oB0JacTy I[I0I BO3IEMCTBUEM KOHUUECKOTO
IIyaHCOHa P COBMeCTHO C MaTpuller M, He 4ABJIAeTCS IIPaBUJILHEM, HO
VMeeT OCTPHM 3yOuaTHM Kpall B pesyibTaTe 5sd0dekTa  pal3pylleHud
MarTepuajya IOJIOCH N.

Ha nmnpakTuke 0OyTeM 3alaHMda ODOIOXOoOAmMMM oO0pa30M pa3MepoB
MaTpMLUE M M IIyaHCOHa P B »TOM II€pBOM BapMaHTe OCYMeCTBJIEHUS
npoliecca IJA OPpOM3BOACTBAa CEeTKM 13, NIPOMJLUINCTPMPOBaHHOM Ha dur.
2C, BO3MOXHO IIOJYUYMTH MHUKPOOTBepCTMSA 13a [ocpencTBoM 3ddekTa
paspyleHrsa MaTeprala, COCTaBJIdnmero IroJocy N, Tak, UYTOoOH KaXIoe
MUKPOOTBEepCTHe 13a MuMeJIO HelpaBUIbHYID (OopMy M OCTPHM Kpal, Kak
[IokaszsaHoO Ha QoTorpadmueckoM mzobpaxeHum dur. 2C B cerkuum (cC).

CpeIHMM Ppas3Mep WIM CpeOHUM »OMuaMeTp MHUKpooTBepcTuM 13a,
[IPOMBBEIEeHHEX TakuM ofpas3oM IIYTEeM pas3pylleHMaS MaTepualla IIOJIOCH N,
MOTYT BapbMpPOBaATBECHA OT MMHMMyM 50 MKM mo MakcumyM 200 MKM.

dur. 2D B CBOK ouepenb CXeMaTUUHO [IOKa3EBAET B
COOTBETCTBYyKHIMEeN ceklUuM (a) pasJuuHbEe CcTaIuM BTOPOTO BapuaHTa
OCylWeCTBJIEHW A npoluecca IIPOM3BOLCTBA u bopMOBaHUA IyTEeM
bopMOBaHMA MHMKPOOTBEPCTUMN 13a [»Oe3uHTerpuUpyomey CceTKU 13,

BXOOAmMe B CcOCTaB yCTpOﬁCTBa 10 De3VMHTeI'pallliM OMOJIOTUUECKOTO
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MaTepuaJa IO HaCTOAmeMy M300peTeHM.

[Ipoliecc IMIPOM3BOICTBa IIyTeM (QOPMOBaHMA MUKPOOTBepcTuM 13a B
COOTEBETCTBMM C D32TMM BTOPHEM BapWMaHTOM OCYIMECTBJIEHUS OTJIMUYAETCH OT
npoliecca IepBOTO BapMaHTa OCYIEeCTBJEHMS, OIMCAHHOT'O pPaHee Co
CCHJIKOM Ha O®ur. 2C, TeM, UTO IIYyaHCOH P m¥MeeT MHOTOYIOJBbHYIO
KOHOUTYPpALMID BMECTO KOHMUECKOM, KaK HaTlJIgOHO IIoka3aHo Ha odur. 2D
B cekuum (b).

[TompoBHO polecc [IpOU3BOLOCTRA IyTeM bopMOBaHMUA
MUKPOOTBepCTHUMM 13a B COOTBETCTBMM C STHM BTOPHM BapMaHTOM
OCYIIeCTBJIEHU A COOEPXUT cJenyoimme cTamomm 01-05,
NIPOUJIJIIOCTPUMPOBAaHHEIE Ha Omur. 2D B cekUuuMmM (a) IIpM IIOMOIIM CTPEeJIOK:

01l - pacrnoJjioxeHMe TIIOJIOCH WM JucTa N M3 HepXaBeKlel CcTalju
AISI 316L wMexOy IIyaHCOHOM, O0B0O3HaueHHHM Kak P, u MaTpulen,
ofosHAUEHHOM Kak M, bopMu S;

02 - mnepBoOHauaJlbHOE OIIyCKaHMe IIyaHCOHa P M3 BepxHelM MepTBOM
TOUKM C IIoCJenywmey nedbpopmanmerr u GopMOBaHMEeM MaTepualla II0JIOCH
win JucTa N u3 HepxaBeomely crTagmu AISI 316L;

03 - ocCcTaHOBKa IIyaHCOHa P B KOHIEe ero xXoIJa BHM3 HaIIpPOTHUB
MaTpPULUE M C OKOHUATEeJIbHEM  QOopMOBaHMEM U pacTpeCcKMBaHUEM
MaTepuajla JucTa N B LIeHTpe IIyaHCOHa P;

04 - BO3BpalleHMe IIyaHCOHa P B BepXHOK MEPTBYK TOUKY;

05 - wm3BJleueHMe COOPMOBAHHOTO M NepdopUMpPOBaAHHOTO JucTa N
M3 MaTpuusl M.

KpomMe ToOTO, IJsa MHOJHOTH WMHOopMaumuyu, dur. 2D B cexuum (C)
nmoxkasuBaeT ¢QoTorpadmuueckoe wm30OpaxkeHMe YacTU Ie3UHTeIpupyllen
cerkr 13, TI[OJYUYEHHOM C IIOMOIbLI IIpollecca IIPOM3BOILCTBa IIyTeM
bopMOBaHMA, CXeMaTHMUYHO IIOKa3aHHOTO B CcekUMM (a) ToM Xe caMou
dur. 2D, B COOTBETCTBUM CO BTOPEM BapMaHTOM OCYIECTBJIEHUS,
IpUYeM 3TO boTOoTrpaduueckoe n3o0paxeHne ACHO [IOKa3HEBAaET
KOHOUTYPALMID MUKPOOTBepCTUM 13a, M B YaAaCTHOCTM TO, UTO Kaxmgoe U3
HMX WUMeeT OCTPHM Kpal B, HOoJdydYalnmmMicsa B pesyjbTaTe pal3phHBa WU
paspyleHrsa, BHEBEBaAeMOT'O IIPOILECCOM IIPOU3BOIACTBa IIYTeM QOPMOBaHMUA
MaTepurajyla MCXOOHOW IIOJIOCH N.

Ha n1npakTuke 0OyTeM 3alaHuUda ODOOXOoOAmMM oO0pa30M pa3MepoB
MaTpMIE M ¥ TIIyaHCOHa P B 5»TOM BTOPOM BapMaHTe OCYHNeCTBJIEHUS

npollecca g MIPOMBBOINCTBA CeTKM 13, NIPOMJUIOCTPUPOBAHHOM Ha OuUT.
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2C, n aHaJIOTUYHO [IEPBOMY BapMaHTy OCYIEeCTRBJIEHUS,
NIPOMJLIIDCTPUPOBaHHOMY Ha dur. 2C, BO3MOXHO IOJIYUUTD
MUKPOOTBepCcTUa 13a [nocpeXcTBOM 5bbdekTa pas3pylleHMsa MaTepuala,
COCTaBJIAKIETO IoJiocy N, Tak, UYToOH KaxXIoe MHMKpoOoTBepcTHe 13a
VMeJIO  HelpaBWJIbHYID GQopMy ¥ OCTPHM  Kpal, KakK TIIoKas3aHO Ha
boTorpapmuueckoM m300paxeHun Our. 2D B cexumm (C).

KpomMe ToOT'0, TIOKa3aHO, UYTO MCIOJIb30BaHMe IIyaHCoHa P cC
MHOTOYTOJILHOM KOHOMIYpalMel B STOM BTOPOM BapMaHTe OCYIeCTBJIeHUA
opolliecca TIPOM3BOIOCTBa MMKPOOTBepCTMM 13a I[IO3BOJIAET  BHITOOHO
chopMMpPOBATE MUKPOOTBEPCTMA 13a, KaXOoe M3 KOTOPHX MMeeT OCTPHM
Kpall, XapaKTepu3yKMUMNCS HEeCKOJbKMMM OCTPHMM KOHUMKAaMM, B CBOD
ouepenb COOTBETCTBYIIIVMA KOJIMUEeCTBY CTOPOH MHOTOYT'OJIEHOM
KOHOUI'YpaluuM IIyaHCOHa P.

B »TOoM CBA3M Takxe cJelyeT OTMEeTUTH, UYTO MHOTOUMCJIEHHHEe
TaTeJIbHEIE DBKCIEePpMMeHTaJIbHEle TeCTH IIoKas3ajiM, UYTO IIPeBOCXOIHEE
pPesvyJbTaTh IIOJIyJyalTCcsd C IIOMOmbI ycTpoMcTBa 10 »OesmHTeTpaluu,
VMeKrleIro OE3UHTEe T PUP YYD CeTKy 13, XapakKTepu3yKollyC g
MUKPOOTBEPCTUAMM 13a, Kaxdoe M3 KOTOPHX MMEeT MeCTUYITOJIbHYIO
KOHQUI'YPaLWo c mecTho OCTPBEMU KOHUMKAaMI, oJIyYaeMBEMM c
VICIIOJIL 30BaHMeEM mMeCcTUyT'OJILHOTO IIyaHCOHa B 2TOM npoliecce
bopMOBaHUSA, NPOMIJIOCTPUPOBaAHHOM Ha ®ur. 2D.

IlogBomga WUTOI', MHUKPOOTBepCTUsS 13a »Oe3uMHTeTpUpyllel CceTKU
13, cocTapBJgLIMe BMeCcTe C pachpenelsgomey JionacTbio 14b pabdbouyio
CTPYKTYPY YycTpoMcTBa 10 @mesuHTerpaluM, I[I0JYyYalnTCd C IIOMOMLIO
npoliecca ¢opMoOBaHMSA THIIA I[IYAaHCOH-MaTpHulla, KOTOPHM BHBHBaeT
paspylieHre MaTepuajla JMUCTa M3 HepXaBeomel cCcTajdu, Tak UTo
nocpencTBOoM sddPeKkTa BTOTO paspyleHMd KaXIoe MUKpooTBepcTMe 13a
VMeeT COOTBETCTBYIIOIUM HellpaBUJIbHEN Kpalu, VMEenMUN OCTpPHE
0CoBEeHHOCTHM, B YaCTHOCTHM o00pa3yolMM MHOXECTBO MMKPOJIE3BUMN.

Hampumep, KakK yxe ONMMCHBAJIOCE  pPaHeeg, BEITOITHO, UyTOOH
MUKPOOTBEPCTUA 13a MMEeIM MeCTUyToJIbHYyK (OpMy, KaK IIOKa3aHO Ha
our. 2B, B YaCTHOCTHU IoJIydyaeMyn nyTeM VICIIOJIb30BaHMSA
MeCTUyT'OJIBHOTO IyaHCOHa B npoliecce IIPOU3BOLCTBA,
NPOMJUIOCTPUPOBaHHOM Ha &ur. 2D.

EcTecTBEeHHO, BO3MOXHEl JIpyTue bopMEL W™ KOHUTYpaluuu,

HanpuMep KpyTJlad WM KBaJgpaTHad ¥ T.O., WIXM B o0meM cJydae
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MHOTOYTOJIbEHasAa, IIpPUUYEM MHUKPOJIE3BMA KaXIOoI'o MUKpooTBepcTusa 13a
COOTBETCTBYKRT CTOPOHaM COOTBETCTBYKIMETIO MHOTOYI'OJIBHMKA.

B uwacTHOCTH, njiga OBoJgpmey dgcHocTm  dur. 2B ¢ IIOMOIBLIO
HEKOTOPHX O(oToTrpadmuuecKux M300paxXeHUM, IIOJIYUEeHHHX Ha IIPpOTOTUIIE
YyCTpoOMCcTBa 10 Oe3MHTeTpaluun o HacTodgleMy n300peTeHNDD,
NoopoOHO IOKa3BEBaeT KaK OIOIMHOUHOEe OTBepcTHe 13a, Tak UM ITPYIILY
oTBepcTUM 13a, COOPMMPOBAHHEX B Ie3uMHTeTIpupyblel ceTke 13, B
KOTOPEBIX MUKPOJIEZBUHA, CBSA3aHHHEE co CTOpPOHaMM KaXIooTo
mecTUYyTOJLHOTO OoTBepcTMsa 13a, obos3HaueHH Kak 13a’.

HaxoHel, ®ur. 2E cxeMaTMUHO IIOKAa3HBaeT B COOTBETCTRYyKIeN
cexkuuu (a) pas3JMUHBHE ©Qass TpeTbel'0 BapMaHTa OCYIEeCTBJIEHUS
polecca [IPOM3BOLOCTEA u bopmMOBaHMA nyTeM bopMOBaHMUA
MUKPOOTBepCTUM 13a IesuHTeIpupybmen ceTku 13, BxoOdmeM B
cocTaB ycTpomcTBa 10 mesuHTerpaluuy OMOJOTMUUECKOTO MaTepualja IIo
HacTodlleMy M300peTeHUD.

[Ipollecc MOPOM3BOACTBa NIyTeM G(QOPMOBaAHMUA MUKPOOTBepcTUy 13a B
COOTBETCTBMM C HBTUM TPEeTbEMM BapUaHTOM OCYIECTRBJIEHUI OTJIMUaeTCHd
oT IpoLeCcCCcoB [IepBOTO n BTOPOTO BapMaHTOB OCYIeCTBJIEHUI,
ONMCAaHHHX pPaHee CO CChUIKOM Ha Oour. 2C u our. 2D, TeMm, UTO
IIyaHCOH P, MCHOJbL3YEeMEl B DSTOM IIpollecce, MMeeT 3aKpyIJIeHHYI, a
He OCTPOKOHEeUHYI KOHQUIYpaluin KOHUMKA, Tak dUYTO IIyaHCOH P
BHIIOJIHEH C BOB3MOXHOCTBI JIMIE OePOPMMPOBATE M BHTAIMBATL MaTepMall
MOJIOCEL N, He BE3BHEHBaA €TI0 pa3pHBa M pPacTpeCKMBaHUA, a TaKxe TeM,

U4TO OKOHUYWaTeJIEHO MUKPOOTBEepCTHE 13a IIoJiydyaeTCAd BMeCTO pa3peEBa U

pacTpeCcKMBaHUA MaTepMaa TIOJIOCHI N IocpelCcTBOM JIJa3epHOTO
VMCTOUHMKA (ycuieHuMsa CcBeTa 3a CcuUeT BHHYXIEHHOT'O MCIYyCKaHMA
M3IIYUYEeHUS) .

[TompoBHO npoliecc IIPOM3BOLCTREA MUKPOOTBEPCTUN 13a B

COOTBETCTBMM C BTUM TPETBHVM BapMaHTOM OCYIMECTBJIEHUSA COINEPXUT
cienyiomye cTanumu 01-05, nDponJuiCTpUpoOBaHHEHEe Ha dur. 2E B cekUMUM
(a) HOpM NOMOMKM CTPEJIOK:

01l - pacHoojioXeHMe JIeHTH WM JMCTa N M3 HepXaBelmel cTaju
AIST 316L mMexnoy IIyaHCOHOM P u MaTpuie M QopMH S;

02 - 1epBOHaualbHad OGaszsa ONyCKaHUA IIyaHCOHa P U3 BepxHeN

MepTBOIZ TOUYRKM C IIOoCJIedyKIMM (]_)OpMOBaHMeM MaTepHrajla IIOJIOCE WMJIM
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JucTa N M3 Hepxabenme¥ cTasgm AISI 316L;

03 - ocCcTaHOBKa IIyaHCOHa P B KOHIEe €TI0 XxXOoJa BHM3 HAIIPOTHUB
MaTpuuel M C dopMOBaHMEM ¥ BHTSXKOM I[IOJIOCH N, HO 06e3 pa3pHBa u
pacTpeCcKMBaHKA MaTepuala, COCTaBJIANIEIO BTy [IOJIoCcy N

04 - BO3BpalleHMe IIyaHCOHa P K BepxHeM MepTBOM TOUukKe U eTo
yIoaJjlIeHVe M3 3BOHH I[IOJIOCH Nj;

05 - BEHIIOJIHEHME CBEPJIEHUSA WM Iepdopaly MaTepualia II0JIOCH
N, KOTOPHM bopmMUpyeT KOHUUK BHTAHYTOM 30HH, [IOCpenCcTBOM
Jla3epHOoTr0 MCTOUHMKAa, B YaCTHOCTM TakKOoI'o THIIa, KOTOPHM MWMeEeT
MHOTOQOKYCHYID I'OJIOBKY.

Oinga [OoJHOTH uHOopMaumm Omur. 2E B CceKUMAX (b) m (c)
[IoKas3HBaeT oBa boTOorpaduUUueCcKUx n300paxeHmns J4acTu
Oe3UHTeIpupywmel ceTku 13, koTopasd IHoJlydaeTcs C IIOMOIbI IIpollecca
IIPOM3BOACTRBA, CXeMaTUUeCKM II0Ka3aHHOTO B CeKUMM (a) TOoM Xe caMou
dur. 2E, B COOTBETCTBMM C STUM TPETHMM BaAPUAHTOM OCYIMECTBJIEHUS U
C MCIIOJIb 30BaHMeM VMCTOUHMKA JIa3epHOTO cBeTa, npryeM 2TU
doTorpaduueckre MU30OpaXeHUAa IIOOPOOHO IIOKa3HBAKT allepTypPh WK
OTBEPCTUA, COOPMMPOBAHHEE IIOCPEOCTBOM MCTOUHMKA JIA3€PHOT'O CBeTa.

CjlemnyeT OTMETUTEH, 4yTO OTBEPCTHUE, KOTOpOE CO3OaeTcad WU
nojiydyaeTcsa TakyuMmM ofOpa30M C IIOMOWBI Jiazepa BHYTPM UM B lLieHTpaJlbHOM
oBJjlacTM  BOHH, BHITSAHYTOM  IIOCPeICTBOM  IIyaHCOHAa P, ABJIAETCSH
0CcOoDeHHO TOUHHM, M UYTO 52Ta Ja3epHad MeTOoOMKa IIO3BOJISET CO3IaBaTh
oTBepCTHe C TpebyeMeBIMM pasMepaMy, B YaCTHOCTM B »Omana3oHe oT 50
no 70 MKM C IOOIYCKOM * 5 MKM.

KpomMe TOTO, pa3pes, BHIIOJHEHHEM TakuM oO0pasoM Jla3epoM, B
CBOK OuUepelb COOTBETCTBYKRIVM O00pa30M OTKaJIMOPOBAHHEM IJIA THIIA
pazpesa, HeoOXOIMMOTO IJd GOPMMPOBAHUMA OTBEePCTHUS, MMeeT OCODEeHHO
OCTpHE Kpasd.

OmAaTe Xe, C IIOMOWBK Jlasepa MOI'YyT OBTh IIOJIYYeHH OCOOEeHHO
CJIOXHHE OQUI'ypPH paszpe3sa, Takue Kak, HalpuMep, OIPeldloUdTUTeJIbBHO
WCIOJb3YEMHY POMOOBUIHHIM pas3pes3, OBaJIbHOe, KpecToobOpasHoe WU
IpOCTOe KpyIJlIoe OTBepCTHUEe.

Pabora VCTpOMCTRA 10 OIe3MHTeTpalllM 10 HacTodglmeMy

n300peTeHnn

Kak OwpJIO yKasaHO paHee, ycTpo¥cTBo 10 »mesmuHTeTpalMM II0
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HacTodameMy mM300peTeHM© OBJIO CHellMaJIbHO CKOHCTPYMPOBAaHO IJIA
TOHKOTO VU3MEJIBUYEHU A n Ne3VHTETPUPOBaAHUSA OMOJIOTUYECKOT O
MaTepuaJsga C TeM, UYTOOH II0oJIydaThb M3 HETO KIETOUHYK CYCIeH3MD
IV MUKPOTPAaHCILJIaHTaT TKaHu, n MoOXeT paboTaThb cJle OyRIyM
ofpa3oM.

CHauaJla, IOCJIe OTKPHTUA M IIOJIHOT'O M3BJIEUEHUS KPHmMKU 15 m3
UMIIVMHOIPUYUECKOTO BHEMHeTO TeJla 11, OpenyCTaHOBJIEHHOE KOJMUUEeCTBO
OMBMOJIOTNUECKOTO pacTBoOpa BBOOMTCSA B BEPXHOK 3alpPy304YHY
KaMepy l1l2a, KOTOPHM, CJedoBaTeJIbHO, HaKallJIMBaeTCd Ha OHEe DTOou
3arpy304YHOM KaMepH 12a.

9T70T QPUBUOJOTUUECKMM pPacTBOP MMeeT (QYHKIMIO BHIIOJIHEHUA
CMas3HBaKwmero OeMCTBMA BO BpeMsa BCero I[Ipollecca Oe3MHTeTrpaluu
OMOJIOTUUEeCKOT'O MaTepualja, a Takxe U IIpexne Bcel'o QYHKUIMIO
CpenocTeBa M3BJIEUEeHUSA OE3VHTETPUPOBAHHOTO OMOJIOTUUYECKOT'O
MaTepuaJga, [I0oJIydaeMoT'o B KOHIe IIpollecca Oe3MHTeTpaluu.

BaTeM ofpasell, TO eCTb Ie3UHTETIPUPYEMEN OUOJOTUUECKUN
MaTepuall MB 3arpyxXaeTcsa B BEPXHIOKL 3arlpy30uYHyl kKaMepy l1l2a B
TakoM KOJMUeCTBe, UTOOH IIO3BOJMTHL paclpenejdgomer Jonactu 14Db
IpeonojyleBaTh 2TOT OMOJOTHMUECKUM MaTepuaJl MB Ha HauaJIbHOM dasze
npoliecca IOe3MHTeTlpallM.

BaTeM, ocye IIOBTOPHOTO 3aKPEITUA YCTpOMCTBA 10
OesMHTeTpalluM BepxHeM Kpumko¥ 15, yImocToBepsioTcs B TOM, UYTO
YCTPOMUCTBO 10 Oe3MHTeTrpalMM  HaXOOUTCH B BEPTUKAJBHOM MU
YCTOMUMBOM IIOJIOXEHMM Tak, UYTOOH OHO He MOIJIO BpamaThbcsa BO
BpeMsa Hnocjenyomeld Gas3bl De3UMHTeIpaluM.

B »ToT MOMeHT BHCTyNakmas M3 KpemmKM 15 uywacTe Baja 1l4a
CHabOXeHHOT'O JIoNacThkl poTopa 14 coeImMHAgeTCd C T[IOOXOOAlUM
OBUTATeJbHBEM CpeICcTBOM, HalpuMep BIIEKTPOOBUTATEJIEM,
NIpenyCcMOTPEeHHEM OIS IPUBENEHUSA BO BpalleHue CHaOXeHHOTO
JomacTei poTopa 14.

B uyacTHOCTHM, Ha »2ToM O(aze MOXeT OBTHL IIOJIE3HEIM W BHITOIHBEM
MCIIOJIL30BATL MNOOXOOAMMM  amjalTep, foJjlee  TOUHBEIM W [HOIOPOOHBEM
0o0pasoM OIMCHBaeMBV HMWXe, IIJS COeIMHEeHMSa BHCTYIaklel uYacTu BaJjla
14da c 3JIeKTpOIOBUIATEJIEM.

ITocrne 3TOTO OBUTaTelb MIPUBOOMUTCSA B oeicTBUE oI

IpUBeOeHMA BO BpalleHMe poTopa 14, Kak ykKa3aHO cTpejgkaMu Il Ha
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dur. 3B, B TeueHMe 3apaHee 3alaHHOTO BpPEeMeHH, TO eCThb IO
3aBepmeHnusa LMKJIa Ie3uHTeTpaluu.

Bougiee nonpo®HO, BO BpeMsda 3TON dbazm Oe3MHTeTrpalmuu
pachopenesdomas JonacTtk 14b cHa®xeHHOTO JolacTki poTopa 14,
Bpamasachk, pachopemneysgeT OMOJOTMUeCKMM MaTepuall MB, 3arpyXeHHHM
B BEepPXHOKL 3aTpy30UHYID kKaMepy l1l2a, m obecneumBaeT eT'0 KOHTAKT C
MUKPOOTBEPCTUAMM 13a, COOPMMPOBAHHEIMM B Ie3MHTETPUPYIIEN CceTke
13, BHHYXIDasg ero IIPOXOIOMTL Uepes HUX, Tak UTO OMOJOTUUECKUM
MaTepual MB, IpoxXonsa yepes 2TU MUKPOOTBEPCTUS 13a u
B3aMMOIENCTBYS C COOTBETCTBYIVMM MUKPOJE3BUAMM, [IOIXOIAMUM
oBbpasoM Oe3MHTeTrpUupyeTcHd.

KpomMe Toro, ckpebok 1l4c, Bpamaschb BMeCTe C paclpelelidrlen
JIOTIACTLIO 14b, criocoBcTByeT OTIeJIe HUIO OEe3VMHTEeTPUPOBAaHHOTO
OMOJIOTUUECKOTO MaTepuaja MB' 1@ocje ero [OpOXOXIeHUd uUepes
MUKpOOTBepCTHSA 13a oT HMXHeM I[IOBEePXHOCTU »Ie3MHTeTpupyolen
cerku 13 wm ero cBopy Ha @OHe cBOopHOM kaMmepH 12b, Kak
cxeMaTHUueCcKM TMPOMJIJINCTPUPOBAHO MNOYHKTUPHO-MTPUXOBOW JIMHMEN U
nokasaHo cTpeJakamu f2 Ha dur. 3B.

Ha osTOoM dase, MUCKJIOUUTEJILHO MOJd IIpuMepa UM II03ToMy 0e3
Kakux-Jubo OoTpaHMUeHMM  OMarasoHa MCIOJbL30BaHMS U IIPUMMEHEHUS
YCTpOMCTRa 10 Oe3UHTeTpalun 1o HacTodleMy n300peTeHND,
cHa®XeHHHM JIOoIacThld poTop 14 MOXeT BpamaThCad CO  CKOPOCTHIO
OpudInsnuTes-Ho 80 00/MMH ¢ [OpWIOKEeHMEeM K HeMy I[IOIOXOOAMeTIo
Bpallapmero MOMEHTa, HalpuMep BeJuumHOoM 25 H*cM, IJIS OIPeoIoJIeHUS
OOLBUHOTO MEeXaHMUeCKOT'O COIPOTUBIIEHMS, KOTOpoe IIPOTUBOIENCTBYET
STOMY  BpalleHUIo, u, cJlemoBaTeJIbHO, obecrneurBaTh OIPOXOXIeHUe
BMOJIOTHUYECKOTO MaTepualja uepes ceTky 13 UM ero [HoCJeOyiIyo
Oe3MHTeTpaluo.

HaxkoHell, B KOHIe ¢(a3u JIe3uHTerpaluM, IIOoCJie OTCOoeIVHEeHUI
DIJIEKTPOOBUTIATENIS OT BaJa l14a cHaOXeHHOT'O JionacTbl poTopa 14,
mnpul, ©6e3 WMIJIH BCTAaBJISAeTCA B oTBepcTHe 1lc, KOTOopoe MNIPOXOIUT
BepTUKaJbHO B CTeHKe NIMJIMHIPHMUYECKOTO BHemHero Tejla 11, u

KJIeTouHad CyYCIeHsUs WU Ie3VHTEeTIPUPOBAHHEIM OUOJIOTHUYE CKUN
MaTepuas MB', I[IOJyUYeHHEM TakMM oO0pasoM, OTCacCHBaeTCd M3 HMKHeN

cbopHOM KaMeps 12b, kak cxeMaTMUHO YKa3aHoO cTpeJkamu f3 Ha our.
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3B.

MeTomomMKa M3MeJLUYCHM A/ Oe3uUTerpallu BUMOJIOTUUYECKOT O
MaTepuraaa, Jexamas B OCHOBe YVCTPOUCTBA o HacTodmeMy
U300peTEHUK

CilemoBaTeJIbHO, W©3 TOI'O, UYTO OBJIO OINMCaHO IO CUMX IIOp B
OTHOMEeHUN Kak CTPYKTYPH, Tak u paboTH YCTpOMCTBa 10

oe3MHTeTpalMM, SCHO, UTO HacToslee M300peTeHMEe OOpas3yMeBaeT
TAaKXe HOBYI UM MHHOBAIMOHHYID METONMKY WM3MeJIbUeHMVSa/Oe3UMHTeTpalnu
OMOJIOTUUECKOTO MaTepuajia MB.

B wacTHOCTH, Ha OCHOBe DTOM MHHOBALMOHHOWM MEeTOAUKU
OJjlaromap4a Bpalle HUI CHaOXeHHOTO JIOIacCTho poTopa 14
BUoJIOTUUYEeCKUM MaTepuaJ MB MepBoHaudaJIbHO I[IPUBOIOUTCSA B IBWXeHUE
u BBOIUTCSH B KOHTAaKT c Oe3UHTeTpUpyiIen ceTKOM 13
pacHnpenendome JIoIacThio 14b, KoTOpasd opeonoJjieBaeT
fuoJoTuUYeCcKu MaTepuas MB B 3arpy304UHOM kamepe 12a.

CilenmoBaTeJIbHO, Ha BSTOM HadaJilbHOM ©dasze OOUBUOJIOTUUECKUN
pacrTBop, yxe conmepXaluniic g B 3aTpPy30UYHON KaMepe 12a,
oboramaeTcsda KJIeTKaMM.

KpomMe TOTO, CHaOXeHHH JOoNacThbio poTop 14 BO BpeMsa eTo
BpalleHMd BHIIOJHAET MOBOMHYID O(QYVHKIIMIO BpameHUd OMOJIOTUUECKOTO
MaTepualla M IepeMemeHMsa (OM3UOJOTUMUECKOTO pacTBopa HOJIa ToTo,
yTOoOE CMEmaTh UX.

OmATeE Xe, paclhpenejdaomas JonacTh 14b cHab®XeHHOTO JIONacThio
poTopa 14, wuMed noaxomdammuMm oOpasoM COOPMUPOBAHHHMN CIMPAaJbHEN
npoonisb, TapaHTuUpyeT, uTo BO BpeMsa basel Oe3uMHTeTpaluu
OMOJIOTUUECKOT'O MaTepHraJa MB dr3noIOTUYECKUN pacTBOp,
comepXamymca B 3arpy304YHOM KaMepe 12a, BymeT HelpepHBHO
IPOMHBATE IIOBEPXHOCTL Ie3UMHTeTpupyomelr ceTku 13.

5TO HeNpepHBHOE paclOpelelieHMe OQU3UOIOTUUECKOTO pPacTBOpa,
HaxoOAmeIroCcd B KOHTaKTe C OepdopUPOBaAHHOM pa3melidolel CeTKOM
13, B CBOKL ouepenb, HMABJAETCA TaKuM, UTOOH HENPepHBHO OUMUIMATH
COOTBEeTCTByWMME OoTBepcTMa 13a ® Tem caMeM oOOecleuMBaThH
CBOBONHEM NPOXOX UYepes HUMX KJEeTOK Tak, yTOoOE U30exaTh
neperpeBa W/WIX  CXUTaAHMA  TKaHeWM U  KJETOK, ni  OpyTrux
HeJIoCTaTKOB, KOTOPHE MOTJIM OB UM3MEeHUTHL OCOOEHHOCTM MCXOIHOTO

OMOJIOTUUECKOT O MaTepuasja MB BO BpeMfA CKOJIBXEeHUA pacnpeneﬂmomeﬁ
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Jgonactu 14b 1mo IOe3MHTeTpuUpyKlen ceTke 13.

HakoHell, CKOJBXeHMEe WM JieT'KOe [OaBJIeHUe, IIpUKJIaAOEBaeMoe
pachnpemnesaRmen JIOIIacCThi 14b BO BpeMsa ee BpalleHU K
n3MeJibuyaeMoOMy  OMOJIOTMUeCKOMYy MaTepualily MB, O3HavawnT, uTo
KJIEeTKM WJIM aTJIOMEpaTH KJIeTOK, MMellMe MaKCUMaJBHHEN INaMETP
MeHee /5 MKM, BHHYXIEHH [IPOXOOUTE UYepe3s IMIOOXONANMM oBDpa3oM
OTKaJIUOPOBAaHHEE OTBepCTUA 13a Ie3MHTeTrpUupywRmer ceTku 13, Tak
UTO C HOPOTUBOIIOJIOXHOM CTOPOHH NephOpUPOBaAHHOM CeTKM 13 BHXOOAT
TOJIBKO Te KJIETKMU VI arJjioMepaTh KJIETOK, BXOOAmMMe B
BuoJIoTHUUYEeCKUY MaTepualJ MB, KOTOpPHEe MMERT MaKCHMAaJILHHNM INaMEeTP
MeHee 75 MKM.

B uyacTHOCTH, elle pas NOOUEPKMBAETCH M IHNOOTBEepXIaeTCd, UYTO
5TOT KOHKPETHEM M TOUHHM pasMep 75 MKM CKBO3HHEX OTBepcTuM 13a,
COOPMUPOBAHHEX B nes3UHTeTpUupyllen ceTKe 13, VMEeeT
byHODaMeHTaJIbHOEe  3HadveHMe JIAd I[IOJIYyUdeHMda B  KOHIe IIpoliecca
Oes3MHTeTpalumn KJIe TOYHBIX CyCIlIeH3Ul, KOTOPEIE COXPaHAKRT
MHTAKTHEMM OCOOEHHOCTHM, OQYHKUMM UM XUIHECIOCOOHOCTHL MCXOIOHOTIO
Hee3MHTEeTIPUPOBAHHOTO OMOJIOTMUECKOI'O MaTepuala.

HOiisa BoJbmer gcHocTM Odur. 5A cxeMaTHMUHO IIOKa3HBaeT KIIETOUHYIO

CYCIIEH3UD, [IOJIYUYEHHYIO oyTeM Oe3MHTeTrpalun MCXOIOHOTO
OMOJIOTMUECKOTO MaTepuaia MB, IIOKAa3aHHOTO Ha dur. 5, c
VICIIOJIL 30BaHMEM YCTPOMCTRA 10 Oe3MHTeTrpaluun 1o HacToAmeMy
M300peTeHUn.

Kakx MOXHO BUIEeTb M3 2ToM OuIr. 5A, B KIJIETOUHHX CYCIEeH3UIX,
MNOJIYUEHHHX TakuM oBpasoM, Oe3UHTETPUPOBAHHEN OMOJOTUUYECKUN
MaTepuali, 0Bo3HAUEeHHE kak MB’, cCoXpaHdeT MHTaKTHHMU CBOU
OCOBDEeHHOCTU M OQYHKUMM, M B UYaCTHOCTU KJeTKu CEL CoOXpaHanT HUX
MCXOOHYKR OGopMy, TaK Xe Kak oOparMeHTH MaTpulel MAT u (akTOpPH
pocTra FC, YKaz3HBaplMe Ha XM3HeclocobHocTks KJjeTok CEL, He
comepXaT M3MeHeHuM ¥ MOIMOMKaALMM B YyIepd XMIHEeCIOCOOHOCTU U
CIIOCODHOCTHM DTMX KJIETOK pa3BMBATLCHA UM pealMpoBaTh Ha BHeIHUE
YCJIOBMSA, NpelcTaBJIEHHEE CTpeJiIkaMu Ha Odumr. 5LA.

TakuMm o©oBpa3oM, Kaxomad OoIOMHOUHad kJjeTka CEL coxpaHdgerT
MHTAKTHEIMM BCe Te OpTaHMUeCcKMe UM HeopraHUUueckue (akKTOPH,

KOTOPEIE OKpPpYyXalKnT ee UM COCTAaBJIAKRT e€e OMOJIOTUUECKY HUIY, u
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[I0OPTOMY OIpenejyiaonT ee OQYyHKIMIO UM CHOCOBHOCTM, B YaCTHOCTU
Takue, Kak CHOCOOHOCTL K pPa3BUTHUIO.

B oTauMumMe OT DTOTO, KakK YyXe paHee OBJIO TMOOUEPKHYTO WU
cxeMaTuUuyeckKu um3o00paxeHo Ha OUT. 6, B KJETOUHHX CYCIeH3UIX,
KOTOpHE  IIoJIydalTCcsa I[OyTeM JIOe3MHTeTpalluyM C  MKCIOJIbE30BaHMUEM
MB3BECTHEX M IOOCTYIHHX B HacTofdlee BpeMs MeTOIMK, KJIEeTKU UMeklT
MOOUOUUMPOBAHHYID QOpPMY IIO0 CPaBHEeHUIO C TOM, KaKyl OHU UMMeJu B
MCXOOHOM, elle He Ie3MHTEeIPMPOBAHHOM OMOJIOTMUECKOM MaTepualie.

Kpowme TOTO), Giaronapsda IOe3MHTeTpaluwu, BHIIIOJIHAEMOMW  C
IIOMOmbLID OOHUHHX MEeTOOMUK, KJeTouHas MaTpulila TaKxXe IIoIBepraeTcHd
M3MeHeHUsAM U MoIoMbdMKaluMsaM, Tak YTO B KOHEUHOM KJIETOUYHOM
CyCIIeH3UH, noJjlyyaeMomn nyTeM oes3uHTeTpalun UCXOIHOTO
BUOJIOTUUECKOTO MaTepuala, ONMHOUHHE KIETKM SABJISAOTCS CBOOOOHHEMMU
OT BCexX TexX OpTaHMUeCKMUX U HeopTaHMUeCKUX GaKTOpoB, KOTOPHE
OKPYXalT MUX B UX OMOJOTMUECKOM HUIE ¥ OINPemesIslT UX OGYyHKUMD U
BO3MOXHOCTHU.

[IpyMepHl OPUMEHEHUSS YCTPOMCTBA HOEe3UHTEeTpaluy 10 HacTOogleMy

n300peTeHN

Kaxk " OXMUIOAJIOCE, YCTPOMCTBO 10 Oes3MHTeTpalumumn 1o
HacTodlleMy M300pPeTeHUI HABJAETCHA OCOOEHHO MNOOXOOAMMM ¥ BHEI'OIHBM
o4 IPUTOTOBRJIEHUA MUKPOTPAaHCIIJIaHTaTOB TKaHU u KJI€ TOUHEIX
CyCcIieH3un, VICIIOJIb 3y eMHEIX B PasJInUHBIX IeJax BO MHOXECTBEe
OIPUJIOXEeHUM, Kak TUIMUHO MeIMUMHCKMX, Tak UM HeT, HalpuMep OJsd
IpoCTOTO aHaln3za B JadopaTopun oBpas31oB, WJIN OJisd
OIMaTrHOCTUUECKUX MJIM TepaleBTHUUeCKUX MM KOCMEeTUUEeCKUX WUJIIU
OIpyIux lLeJen, UTO TIOAOTBEPXIAaeTCS THMAaTEJbHEIMM U OOMUPHEMU
TeCcTaMM M SKCIepVMMeHTaMN.

[losTOMYy HIMXe, CCHJIasCch Ha ©OJIok—-cxeMbel Ha o¢ur. 4A-4D, OyOoyT
MIPOUILIIIOC TPUP OB aHH HEKOTOPHE KOHKPETHEE u NPelnoUTUTEeJIbHEE
IIPMMEDPH WCIIOJIB30BaHMA ¥ I[IPMMEHeHMS B pPas3JIMUHEIX O0O0JJacTAaAX W IJIA
pPas3JIMUHEIX Lejle YyCTPpOoMCTBa 10 pmesuMHTerpauuMy I[IO HACTOAMEMY
M300peTeHN u COOTBETCTBYIMX KJIE TOUHEIX CYCIIeH3UM u
MUKPOTPAHCIUJIAHTATOR TKaHM, KOTOPHEE I[IOJyHawnTCcd C TIIOMOMBI HSTOTO
YCTPOMCTBA IyTeM Oe3MHTeTrpaluy OMOJIOTMUEeCKOIT'O MaTepuala.

[IPVMMEP 1 (43BH, YTpPaTH MaTepualla, pPacCTpPeCKMBaHMA, TPYIHEE

PaHH)



26

B o5TOM IHepBOM IIpuMepe 1, CooOTBeTCTByIeM OJIOK—-CXeMe,
OPOMIIJIICTPUPOBaHHOM Ha Our. 4A, IOCTaTOUYHOE KOJUUECTBO IEPMEH
0Jjsa Tepaluu OepeTcs IIepBOHaYallbHO U3 HENOBPEeXIeHHOM o0JjlacTu
UeJIOBEeUeCKOI'0 Tejla, a 3aTeM ee [Oe3UMHTeI'pallMd BHIIOJHAETCH
IIOCPenOCTBOM ycCcTpoucTBa 10 I»Oe3MHTeTrpaluy, npenjiaraeMoro B
HacTodAlleM M300peTeHUM .

BarTemM, KoT'za KJIeTOUHAad CyCIIeH3Ud oJiyueHa, OHa
WCIIOJBb3YETCA NOJiA IIPONUTKM KOJIJIa'eHOBOIT'O OMoMaTepuala.

B »5TOT MOMEHT TOTOBMTCH Yy4YaCTOK OJA TPaHCIJIaHTalUuM, TO
€CTh C KPOBOIYCKaHMeM IoOjexalelro TepaluM HopaXeHMd MM PaHH.

3aTeM Ha BDTOT Yy4YaCTOK TpPaHCIJIaHTUPYeTCs IIOJIYUeHHEMN paHee
OMOKOMILJIEKC, COCTOAMUM M3 KJIETOUYHOM CYCIeH3UM U OuoMaTepuaa,
[IOCJIE YeTrO BHIIOJHAETCHA OOHUHOE JIeUeHNEe.

BriocjenCcTeuM BHIIOJIHAETCA PAL NIEepPUOOUUECKUX [IPOBEPOK.

TakXe BO3MOXHO BHIIOJHATL HajibHelllee JiedyeHMe B CJydae
OUueHb OOMMPHHX I[IaTOJIOTUUECKUX M3MeHEeHUM.

[IPVMEP 2 (»CcTeTHMUEeCKMEe IPUIIOXKEeHMUI)

B 3TOM npuMepe 2, COOTBETCTBYLIEM BJIOK—-CXeMe,
IPOMJIJIIOCTPUPOBAaHHOM Ha Our. 4B, IOCTaTOUHOE KOJUUECTBO IOEePME
I0JIS BHIIOJIHEHUA Tepaluu ©OepeTcsa IIepBoHauvaJIbHO U3 HeNOBPeXIeHHOU
0BJIaCTU UYeJIOBEUECKOTO TeJla.

3T0 KOJMYUECTEBO HOepMH 3aTeM IOe3MHTeIpUpPyeTCcsd I[IOCPeLCTBOM
IpenJIOXeHHOTO YCTPOMCTBA.

Korma kJileTouHad CyCIeH3Ms IoJIydeHa, OHa C IIOMOWBK MIJIE
COOTBETCTBYRIETO pasMepa BBOIOUTCSA noxn oBpabaTHBaeMoOe
IaToJIOTHUUYEeCKOe M3MeHeHUMe WM yIhaJldeMell nebeKT, KOTOPHIM MOXET
IpeICTaBIATE COOOM MOPMMHE, I[ICOpHMas3, CKIepPOIepMHuid, BUTUIUTO,
A3BY, KeJIOMIOHHM pyBOell, HeOOoCTaTOK M T..H.

3aTeM BHIIOJIHAKRTCS OOBUHEE I[IPOBEPKU.

TaxXxe BOBMOXHO BHIIOJHATL JaJlbHeWllee JiedeHMe B CJydae
OUYeHb OOMMPHEX IaTOJOTUUECKUX WU3MeHeHUN.

[IPMMEP 3 (opTonelMdecKMe — OINOHTOJIOTMUYECKME — UeJIlNCTHO-
JIMLeBEEe IPUIIOKEHU )

Kax moxaszaHO Ha OJOK-CxXeMe, IOIPOMJIJIKCTPUPOBaHHOM Ha OuUT.
4C ¥ COOTBETCTBYKIEM »TOMy IIpuUMepy 3, HOOCTAaTOUYHOE KOJIMUECTBO

BUOJIOTUUYECKOTO  MaTepuala (KOCTh, HaIKOCTHMUIIA MM  3ydHasa
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nynera) OepeTcd NepBOHadaJlbHO 0e3 BHTATMBaHMA KPOBUM U 06e3 eTro
neperpeBa, a 3aTeM QparMeHTHUpyeTCcda M obOpabaTeHBaeTCd C IIOMOILK
IpenjioXeHHOTO YycTpovcTBa 10 »mesuHTeTrpaluMu OJIS TOTO, UYTOOH
NOJIYUUTE U IPUTOTOBUTL COOTBETCTBYKRIYKR KIIETOUHYID CYCIEH3U.

3aTeM BHIOJHAeTCA O(asza OPpONUTKM OmMoMaTepuaJioM, TO eCThb
KJIETOUHOM CYCIeH3Uel, YCcTaHaBJIMBaAeMOTO MOpoTe3a/IMJIaCTHUHHE OJId
TOT'O, UYTOOH IOJYUUTHE OMOKOMIIJIEKC .

3aTeM Cco3JaeTcd IIPMEeMHHM YydYacToK (IDedekT KOCTM pasJIMUHOM
OpUPOLOH, TpemnHa, MeCTO YCTAaHOBKMU npoTes30B8, TaKUX Kak,
HanpmuMep, npores Taso00empeHHOTO CycTaka, npoTes KOJIEHHOTO
cycrara, 3yOHEE MMIIJIaHTaTEL M T.O.), TO €CTb BHIIOJHIEeTCH
XUPYPITMUUECKUM IOCTYIl, M IIOCJe CO3IaHusa IIPpMeMHOTO ydacTKa YyXe

IIOOTOTORJIEHHHY OMOKOMILIEKC TPaHCIIJIaHTHPYeTCA Ha 9STOT l'[pT/IeMI—IBIiI

YUacToK.

[TIPVIMEP 4 (IpUMeHeHUEe B pereHepalumn [IePMOOOHTAaJIb HEIX
nedpeKToR)

B 3TOM npuMepe 4, COOTBETCTBYLIEM BJIOK—-CXeMe,

IPOMJIJIOCTPUPOBaHHOM Ha Odur. 4D, T1[ocje B34TUSA IIepBoHaUaJbHO
OOCTaTOUHOTO KOoJIMUeCcTBa BMOJIOTUUECKOTO MaTepuala (kocTH,
HAaOKOCTHUUL MJIM 3yOHOM NYJBIH) ©0e3 BHTATMBaAHMA KPOBU UM 0e3 eTro
meperpeBa OH (Qpar'MeHTHUpPyeTCcda M obOpabaTHBaeTCcda C  IIOMOIBD
NpenJjioXeHHOTO ycTporcTBa 10 mesMHTerpaluM.

3aTeM BHIIOJHAETCHA IIPONMTkKa OuoMaTepuala, I[IOJYUYeHHOTO NOJId
Oe3MHTeIpalluM, B pes3ylibTaTe UYel'o INOOTOTaBJIMBaeTCsa OMOKOMILJIEKC.

BaTeM co30aeTcsa IPUEMHHEN ydaCTOK.

B 4WacTHOCTM Ha 2TOoM dase XUPYPIMUUECKUNV OOCTYIl BHIIOJHAETCSH
B 30HEe DTOI'0 ydYacTKa C OTCeUYeHMEM KOXHEX JIOCKYTOB, IIOOXOIAMUX
OJ1s IeprMoOOHTaILHOM peTreHepaTUBHOMU Tepaluu, a TaKkxe
BHIIOJIHAETCS XUpypI'Mueckasda oO0OpaboTka paHBE, TO eCTb yHOaJleHue
BHYTPUKOCTHOT'C IOedpekTa OOHUHEIMM MeTONaMMU.

BarTeM, rocJje co3maHMAag I[IPpMeMHOTO ydacTka, IOJIyYeHHHM
OMOKOMILJIEKC TPaHCILJIaHTUPYEeTCH.

HaxoHell, Ha IPMEeMHOM y4YacCTKe BHIIOJHAETCSA YTATMUBAKMIUN OB,
M HaluMeHT [IonBeplraeTcs IIOCJeOyllVM IpOoBepkaM.

[IPMMEP 5 (BeTepMHapHBEE IPUIIOXKEHWU)

B »sTOM TIIpuMepe IpuMeHeHUSI 5 B BeTepuHapHOW oBJjacTu,
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COOTBETCTBRyKIMEeM OJIOK-CXeMe, TNIPOMJIJIRCTPUPOBaHHOM Ha Our. 4E,
BUMOJIOTHUUECKUY MaTepuaJl TI[IOCJe eTro [IepBOHaYaJIbHOTO B3ATHUA B
OIOCTaTOUHOM KOJIMUEeCTBE M3 3I0POBOM 3OHH Tejla XMBOTHOTO (KOCTH,
HalIKOCTHMIIE, KOXM, MBIIIH), ©6e3 BHTATMBaAHUA KpPOoBM U 06e3 eTro
neperpesa, dbparMeHTUPYETCHA u obpabaTeBaeTCH IOCpenCcTBOM
IpedJIOXEeHHOTO ycCcTpo¥cTBa 10 me3uMHTeTIpalUuHU.

B3aTeM BHIIOJHAETCHA NIPONMTKa OuoMaTepuala, IIOJYUYeHHOTO NIJid
Oes3MHTeIpallMM, B pesyJibTaTe dYel'o INOOT'OTaBJIMBaeTCAa OMOKOMILJIEKC.

BaTeM co3OaeTcd IIPUEMHEN ydacCTOK.

B uacTHOCTM Ha 2ToM Qase XUPYPIUUECKUN OOCTYIl BEHIIOJHAETCSH
B 30HEe DBTOI0 y4YacTKa C OTCeUYEHMEM KOXHEX JIOCKYTOB, IIOOXOIAMUX
0JI9 pereHepaTUMBHOM TepalMM, a TaKXe BHIIOJHAETCA XUpypIMUecKasd
oBpaboTKa pPaHHE C IIOMOUWBK OOBUHEX MEeTOIOUK.

BaTeM, [nocCJie CO3O0aHMA IIPMEMHOT'O YyuacTKa, IpeldBapUTeJIbHO
IIOOTOTOBJIEHHHY OMOKOMIJIEKC TPaHCIJaHTUPYeTCH.

HaxoHell, Ha I[IPMEMHOM ydYacCTKe BHIIOJHAETCS YTATMBAMIUY OB,
¥ XMBOTHOe I[OOBepraeTcHd IOCJIeOYyKIMM IPpOBepKaM.

[TPVIMEP 6 (IpuMeHeHUE B pereHepallum MBIIeYHBIX u
MUOKapIMaJIbHEX IedeKTOB)

B STOM opuMepe 6, COOTBETCTBYKIEM OJIOK—-CxXeMe,
IPOUJIJIIOCTPUPOBAHHOM Ha dur. 4F, OOCTaTOUHOE KOJIMUECTBO
CKeJIeTHOV WMJIM MMOKAapAMAaJLHOM MHILE IepBOHauvallbHO OepeTcsa ©0es
BEITATMBAHMA KPOBM UM C MMHMMAJILHO MHBAa3MBHEIM IOOCTYIIOM, a 3aTeM
dpparMeHTHUPYETCHAd U obOpabaTHBaeTCsa T[IOCPEeOCTBOM IIPenJIOXeHHOTO
ycTporcrBa 10 Oe3MHTeTrpaluM.

3aTeM BHIIOJHAETCHA IIPOoNMTka OuMoMaTepuala, I[IOJYUYeHHOTO NIJid
Oes3MHTeIpalluu, OJIS [IPUTOTOBJIEHUS OMOKOMILJIEKCA.

3aTeM co3naeTcsa MIPUEMHHEN ydJdacCToOK.

EoJjlee KOHKpPETHO Ha D2TOoM (Qa3e XUPYypPTMUeCKOe BMEMaTeJIbCTRO
BHIIIOJIHAETCS B 30He yduacTka C MWHMMAaJIBHO MHBA3UBHEM TOCTYIIOM,
IoCcJie YeTOo Ha BTOT YYacCTOK TPaHCIJIAHTHUPYEeTCsS OOIATOTOBJIEHHEMN
OMOKOMILJIEKC .

[TaumeHT 3aTeM NOOBepraeTCsa IIOCJelyKRIMVM IIpOBepKaM.

Pe3vJETATH DKCICPUMEHTA M TEeCTHL.

yCTpOﬁCTBO 10 Oe3VMHTeI'pallt 12 OTHOCAIIMEeCA K HeMy

IIPOOYKTE, TO €CTB KJIETOUWHEE CYCIIEH3VNM U O@paBI_U:I, IIOJIYUYEeHHEEe C
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IIOMOME 0 3TOTO YCTPOMCTBAa s oesuHTeTpaluumu MCXOOHOTO
BMOJIOTUUYECKOTO MaTepuaja, OBJIM IIOIOBEPTHYTH MHOTOUMCJIEHHEM U
BCEeCTOPOHHUM SKCIepUuMeHTallb HEIM IpoBepKam u TecTaM,
HalpaBJIeHHEIM Ha c0op IOJIe3HHX JaHHHX ¥ Ha I[DOOTBepXIeHUe
VMHHOBALMOHHHX XapakKTepUCTUK u IpeuMymeCcTB HacToOAmMeTro
n30bpeTeHUd.

IOIsg MOOJHOTH oONMcCaHuag M300paXeHMs, OpMBeOeHHHe Ha Odur. 7A-
7F, TIOoKasHBalT HEKOTOpHEe IIPUMEPH CJIalIoB M 00pasloB, KOTOPHE
OHLIM T[IPpOaHaJIMB3MPOBAHHE UM MCCJeOOBaHH KaK dYacThb D2TUX TeCTOB U
IO TOMY MOTYT OHTB SCHO IIOHATH u VHTEepPIpeTUPOBaHH
crmeuMajJucTaMy, OpuueM T 00paslie, NpelIMeT aHaJlM3a UM M3YUYeHUSd,
OBLIM TIOJIYYEeHH M3 IOe3UMHTEeTPUPOBAHHOM TKaHM C IIOMOIBI YCTPOMCTBAa
10 Oe3MHTeTpaluu BMOJIOTMUECKOTO  MaTepuala 1o HacTodleMy
n300peTeHND.

[TonpoBHO JabopaTOopHHE aHaJIU3H, BEHIIIOJIHEHHEE Ha DTUX
obpasuax, nokasaJjwu, UTO IIepBBEEe  KOJIOHMM  [IOABUIIMUCH nocJje
npudauszurenbHo 15-20 mHeM M COYyCTS Mecsdll IIocJie IIoceBa.

STM IBe KOJOHMM OBJM 3aTeM OTIEeJIEHH OT YallkM ¥ IIOBTOPHO
[IOCeSIHH, choToTrpadmUpoOBaAHE u IpoaHaJIM3UPOBaHE
HUTODJIYOPUMETPUUECKH .

Tenepb, kKak BUIHO Ha M300paxeHMAIX, I[IOKAa3aHHHX Ha Our. 7TA-
TF, IpoaHaJIu3UpPOBaHHEE oBpaslH, IOJIyUeHHHEe nus3
Oe3UMHTeTPUPOBAHHOM MCXOOHOM TKaHM, SBHO MMelT IBe pPa3HHe
INONYyJNALUMKM KJIETOK, TO eCThb IIepPBYI IIONYJALMID C YIOJIMHEHHOM GopMoM
M BTOPYL INONyJsaluio c 0oJiee KPYMNIHOM POMOOBUIHOM GQOPMOM.

B »ToM CBA3M cCljlenlyeT OTMEeTUTL, UYTO OJI TOTO, UYTOOH MMEeThb
BO3MOXHOCTE cpoTorpadmpoBaTh 2TU oBe MIONYJIALUN KJIEeTOK,
COOTBETCTByNMMEe fgIpa OHJIM OKpalleHH B CHUHMM LIBeT C IIOMOMLIO
GJIyOopecleHTHOT O OpraHMuecKoTo kpacutTensa (DAPI), B To BpeMsa Kak
noJis UUTOOJIYOPUMETPUUECKOTO aHalusza MCIIOJIE30Bajlachk maHeJ b
aHTUTEeJ, KoTopada OBHUHO UCIIOJIbL3YEeTC A OJ1s TOTO, UTO O
XapakKTepru30BaTh Me3eHXMMaJlbHEHEe KJIeTKM, ILJIIC AaHTUTeJIO aHTU-—
CDh1l1lb.

IlogBroOa MTOT, 2TU aHaJM3H OaJlM CcJelyllue pes3yJLTaTH:

- XM3HECIOCOBOHOCTBL: 92%

- kJleTkm CD90+: 52%
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- kJgeTkym CD105+: 82%

- kJgeTky CD11lb+: 45%

- kjgeTku CDllb-dim: 43%

- kJeTkm CD73+: 82%

- kJgeTkm CD146+: 36%

- kJeTku CDl146-dim: 49%

- kJeTkum CD31+: 2%

- kJeTkum CD8O+: 3%

- KJeTkm CD45+, CD14+4+, CD34, CD133: 0%

Kpome ToOTO, B pesyjibTaTe BTUX TeCTOB OBJIO ODHAPYXEHO, UYTO
5T KJeTKM OTHOCATCHS K Me3eHXMMaJIbHOW  JIMHUUM U, KaKk U
OXMUOAJIOCE, ABJAKTCHA OTPMULATEJLHHEMM K MapkKepaM I'eMOIO3TUUeCKOU
JIVMHUA .

Kpowme TOTO, XMUBHECIIOCOOHOCTD DTUX KJIETOK okaszaJjlachb
IIPEeBOCXOIHOM’ .

BoJjlee KOHKpPEeTHO KaueCTBeHHasda OuarpaMMa, [IpMBeleHHas Ha
dur. 8, koTopas CYMMUPYET ¥ CBOOUT BMeCTe MHOTI'OUMCJIIEHHEE
TEeCTH, BHIIOJHEHHLE NOJS TOTO, UYTOOH YCTAHOBUTH OCODOEHHOCTU U
IpeyMylleCcTBa HacToAmero u300peTeHMsa, SACHO IOKa3HBaeT, UYTO B
KJIEeTOUYHOM CyCIleH3uHu, IOJIydeHHOW C IoMombl ycTpo¥cTBa 10
oe3yHTeTpaluu 1o HacToAmeMy n3obpeTeHun, IPOLIEHT
KMBHECIIOCODOHHEX M30JMPOBAHHEX KJIETOK M COOTBETCTBYNIUX GaKTOPOB
pocTa JoCcTHUTaeT CBOeM MaKCHMMaJbHOM ¥ OINTHMMAJILHOM BeJIMUMHE,
KoTgma OoTBepcTHA 13a Ie3MHTeTpupybmed ceTku 13 MMelnT pa3Mep UJu
OMaMeTp, COCTAaBJIARIUN NPUOIMUIUTEJILHO 75 MKM.

BMecTo 2TOTO HOJIA 3HaAUEeHUM pa3Mepa oTBepcTur 13a MeHee 75
MKM DTOT TIPOLEHT XM3IHECHOCOOHHX M30JMPOBAHHEX KJIETOK HABJISETCSA
CymecTBeHHO 0oJilee HUBKMKM, UYeM MaKCKUMaJIbHOE& 3HaueHMe, Kak
IOoKaz3aHO YacThbl A CO CIJIOMHOW JIMHMEW OMaTrpaMMH, IPUBeIeHHOW Ha
dur. 8.

YacTe B CcO MTPpUX-NOYHKTUPHOW JIMHMEW OMaTpaMMB, IPUMBeIeHHOMU
Ha Oour. 8, B CBOK oOUepenb IOOJDKHa OHTE OTHeCeHa K Haluduio B
KJIEeTOUYHOM CYyCIeH3uH, IOJIy4eHHOM C IHoMombkl ycTporcTBa 10
Oe3VHTeTpallMM I[IO HaCTOAMeMy M300peTeHUMD, KpoMe M30JIMPOBAHHEX
KJIEeTOK TakXe M aTlJIOMeEPaTOB KJIETOK.

CllegpoBaTeJIbHO, 5T TeCTEH, KakKk 1 1Opyrme, He IIpVMBeIeHHEIE
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30echk IO coofOpaXeHMAM KpPpaTKOCTM, HaTJIAOHO IIPOJIEMOHCTPUPOBAJMN,
uTOo YCTPOMUCTBO 10 ne3uHTeTpaluuu, npenjaraeMmoe HaCTOAMUM
n30bpeTeHnEM, [IO3BOJISET TIIPUIOTaABIMBATE U IIOJydaThk OOpas3lH
BMOJIOTUUECKOW TKaHM M B 0oJlee MUMPOKOM CMECJEe OMOJIOTUUECKOTO
MaTepuala, [IOJIYUEeHHEEe IIYTeM Je3MHTeTpaluMM TKaHWU, KoTOopasd
ABJISETCSA WMCXOIOHBEM OMOJIOTMUECKVM MaTepualJioM, IIPUUYeM IIoJIydaeMue
oBpaslikl, n B YJaCcTHOCTU COOTBETCTBYKIME KJIETKMA, BBITTOIIHO
COXPaHAKRT WMHTAKTHHEMU ¥ HEU3MEHHBEMM OCOOEeHHOCTM, OQYHKUUM U
KNBHECIIOCODHOCTD KJIETOK TKaAHU ¥ MCXOIOHOTO OUOJIOTUUECKOTO
MaTepuasa, M [IOBRTOMY He WU3MeHAKnTCca (Ga30M Ie3uHTeTpaluu,
KOTOpOM OHMU OBLIIN [IOOBEPTHYTH, C TeM HOOTIIOJIHUT €JIb HEIM
IpeuMymeCcTBOM, UTO IIOJIydeHHHe oOpa3ub, OyOoyuuM MHTAKTHEMU U
COXPaHARIUMMM MX MCXOOHYD XU3HECIOCOOHOCTEL KJIETOK, SABJAKTCH
IIOOXOOAVMN OJI1d IpAMOTO aHaJmsa Oes HeOoOXOOMMOCTH B
VCIIOJIE30BaHUM XMMHUUECKUX PpealeHTOB.

B sTOM OTHOmeHUM, ©Oe3yCJIOBHO, OyIOeT IIOHSATHO, YTO YCTPOMCTBO
10 mesuHTerpalMM I[I0 HacToAmeMy M300peTeHU IIpedcTaByigeT cobou
3HaAUUTEJIbLHOE YCOBEPIEHCTBOBAHME U BaXHOEe HOBIIECTBO B CpaBHEHUU C
IpeIIlecTBYKRIIMM YPOBHEM  TexXHUKMH, npelCcTaBJIEHHHEM B  YaCTHOCTMU
MU3MeJlbYUanmMM YCTPOMCTBOM, OIMCAHHBM B aMepPUMKaHCKOM IlaTeHTe N
5730199, xak B crnocobe IMNIPOMIBOIOCTRBA meTaJlel, KOTOpHe SABJISITCI
CYIIeCTBEHHEMM IJISS padoTH YCTPOMCTBa Ie3UMHTeIpaluM, Tak UM B €TI0
VCIIOJIE30BAHUM M BO3MOXHHX IIPUMMEHEHUSAX, ¥ B UYaCTHOCTM IIO3BOJIAET
3HAUMUTEJILHOE  PaCIMPUTh obJlacTh  OpPMMeHeHMS 5STOoT0 YCTPpOoMCcTRBa
Oe3MHTeTrpalun OTHOCUTEJIBHO YCTPOMCTBA, M3BECTHOTO n3
aMeEPUKAHCKOTO InaTeHTa N 5731199.

BapMaHTE M VYJIYUIIEeHUI

Ees ymep®a OJsS OCHOBHEIX KOHLENUMM HaCTOAmMeIo M300peTeHUd
TakXe SACHO, UYTO MW3MEeHEHUS U OOIOJIHUTEJIBHEE VYIJIYUIleHUs MOTYyT
OHTH BHECEHH B ONIMCaHHOE YCTPOUCTBO Oe3MHTeTpalluu
BUMOJIOTUUECKOTO MaTepuala MOJS HOOOTOTOBKM KJETOUHEX CYCIEeH3UM U
MUKPOTPAHCIUJIAHTATOB TKaHM, He OTCTyllad TeM caMeM OoT o00JacTu
oxXBaTa HaCTOAWleI'0 M300peTeHUd.

Hampumep, JoHoacTel CHaOXeHHOTO JIONacTAMM poTopa 14 MOXeT
BrITE ©oOJlee OIHOWM, TO eCcTh poTop 14 MOXeT WMMEeThb UeTHpe WU

mecCThb J'IOHaCTeﬁ, PasMelleHHEIX CHMMETPMUHO BOKpPYT oBJjlacTM KOHIIa
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Bajyia l4a.

On4aTe xe, B COOTBETCTBUU c YCOBEpPIEHCTROBAHMEM,
COOTBETCTBYKIMM BapMaHTaM OCYmMeCTBJIeHMA, I[IOoKa3aHHEM Ha &ur. 3C,
ycTpoicTBO 10 OesmMHTeTIpalMM IO HaCTOANEMYy MW300peTeHMI MOXeT OHTH
CBA3aHO C MaTHUTHEIM SJIEMEHTOM, UMemMuM OQYyHKUIMID [DOOXOOAMETO
yopaBJjieHUd HaBJIeHMeM, C IIOMOMBID KOTOPOTO CHaOXeHHEM JIONacThio
poTop 14 u @me3uMHTerpuUpylmas ceTKa 13 B3auMMOIEMCTBYIT IOpyI C
IPpyTOM OJIS TOTO, UYTOOH HOEe3MHTETIPUPOBATE OMOJIOTMUECKUN MaTepual.

BoJjee IOOpOBHO, B IIepBOM BapraHTe OCyIEeCTBJIEHUS,
obo3HaueHHOM kak 10-1 ¥ T1[oka3aHHOM B cekuuu (a) dur. 3C,
ycrpomcTeo 10 @mesuHTerpauuu CcHabXaeTcd MaTHUTHEM  5BJIEMEHTOM,
o00O3HaUeHHEIM Kak MAG ¥ COCTOANMM B UYacCTHOCTM M3 I[IOCTOSHHOTO
HeONVMMOBOTO MaTHUTAa, KOTOPHM MIPUKIIEMBaAeTCsa K OCHOBAHMUIO JIOTKa WM
HXKHel cBopHOM kKaMephl 12b ycTpodcTea 10 mesmMHTeTIpaluUu.

BMecTo 5TOI'O BO BTOPOM BapMaHTe OCYHNEeCTBJIeHMsS, OOO3HaAUEeHHOM
kak 10-2 wu 1mokazaHHOM B cekuun (b) our. 3C, ycrpomcTBo 10
oes3yHTeIpalluy [OIpeldycMaTpuBaeTCad B KOMOMHALUMM C OOIIOJIHUTEJIEHEM
MOOOEPXUEB AIMM OCHOBaHMEM BA, u MaTHUTHLI BJIEMEHT MAG
npucoenuHAeTCcsas KO IOHY ceajla S, KoTopoe OdopMyMpyeTcs B 5STOM
OOTOJIHUTEJILHOM IOoIOepXuBaKmeM OCHOBaHMM BA u  uMeeT  QYyHKIMIO
YCTOMUMBOTO nprueMa 17 pasMeneHu s BO BpeMmsa VICIIOJIb 30BaHUA
ycrporcTea 10 mesuMHTeTpaluM.

S1oT MarHuT MAG B o0OMX BapMaHTax ocymecTrBJeHus 10-1 m 10-2
BHIIOJIHAET nencTBUe IPUTATUBAHUSL crnMpalJib HoM JionacTu 14b
cHa®xeHHOTO JoacThld poTopa 14 C OpedyCTaHOBJIIEHHOM HaTpy3KOU
Tak, UYTOOH YIPaBJIATEL HOaBJeHMEM, OKa3hHBaeMbHM 5STUM CHaOXeHHBM
JIOTIacTh poTopoM 14b Ha IOe3MHTEerpUMpypRmyk ceTky 13, M B YaCTHOCTH
n3feraTh UPe3MEepHOM BEeJIMUMHEL DTOTO HOaBJIEHUSA.

C 2TOM  ULeJibld  IOBe neTany, KOTOPHE B  YCTPOMUCTRE 19
Oes3yHTeTpallMM B3aMMOIEMCTBYIT B KOHTaKTe M OKa3HBakT IaBJIeHUE
IpyT Ha I»OpyTa -IJsS TOTOo, UYTOOH HOe3MHTETPHMPOBATEH OMOJIOTUMUECKUN
MaTepuall, TO eCThb CcIupajJbHasd JonacTsk 14b CHa®XeHHOTO JIOHNacCThIo
poTropa 14 u @»mesuHTerpupybmas ceTkKa 13, »ejanTcsa U3 cTajlen,
VIMEMNX pasJIMUHEE AJIJIO TPOIIHHE dbasw, ayCTEeHUTHY NI
MapTeHCUTHYK, TaK UTO H»Oe3MHTerpupyklmas ceTka 13, cOejaHHad,

HanpuMep, M3 HepxaBewomel cTajgu 316L, TO eCTb ayCTeHMTHOM CTaJu,
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ABJISeTCA HeMalrHMTHOM ¥ IIOSTOMY HEUYBCTBUTEJILHOM K MAaTHUTHOMY
[oJio, cozmakpaeMoMy MarHuToM MAG, Torza Kak choMpalJibHad JollacThb
14b, cpmejaHHasg M3 MapTEHCUTHOM CTajlyM, ABJISAeTCHS UYBCTBUTEJLHOM K
MaTHUTHOMY [OJI, coznaBaeMoMy MaTHUTOM MAG, u [IO3TOMY
IIPMXMMaEeTC A C yIpaBJIsgeMbIM OaBJIEHVEM VI YCUIIMEM K
oe3MHTeTpupyomen ceTke 13.

OueBMIOHO, UTO IIOCTOSHHEM MaTHUT MAG uMeeT Takue pa3MepH U
BHOMpaeTCcsa C TOUKM 3PeHMS MOIMHOCTU UM CIOCOOHOCTU MIPUTATMBAHUA
TakuM obpas3oM, UTOOH IaBJIeHMe, OKa3hBaeMoe CIMPaJIbHOM JIONacThIo
14b Ha @»De3UHTerpUpPpYRIyK CceTky 13, OBUIO OOCTAaTOUHEM IJIS IIOJIYyUeHMS
IpaBUJILHOM IOe3MHTeTIpaluuM OMOJIOTMUYECKOT'O MaTepuala.

CilemoBaTeJIbBHO, riooponsa MTOT, 2T BapuaHTH 10-1 wm 10-2
YyCTpOMCTBRa Oe3UHTeTpalun 1o HacToAleMy n300peTeHND VIMET
IpeuMymmecTBO B TOM, UYUTO OHM 5DOOPeKTHMBHO KOHTPOJIMPYIT ILIaBJIeHUE,
OKas3sBaeMoe CIMpaJibHOM JIOIIaCThI VI POTOPOM 14b Ha
Oe3MHTeTIpUPYRIYR CeTKy 13 @OJd TOoT'o, UYTOOH [IOJIYUUTH OITHMAJIEHYI
Oe3UHTeTIpaluio BMOJIOTUUECKOTO MaTepuala u, cJlenoBaTeJIbHO,
IpeIoTBPAaTUTE UM YCTPAHUTHL HEKOTOPHEEe HeIOoCTaTKM, KOTOPHE MOTYT
VMEeT:L MEeCTO B M3BECTHHX YCTPOMCTBAxX IOe3MHTerpaluu, Takux Kak,
HallpyMMep, OIMCaHHOe B aMepMKaHCKOM IaTeHTe N 5731199, B KOTOpPOM
TakoM KOHTPOJIE OTCYTCTBYET.

VcnoJbs30BaHue VCTPOMCTRA JESVMHTEeT'DAallU OUOJIOTUUECKOTO

MaTepHraa 10 HacTodmeMy MN300pEeTEHND B OIlepPalMOHHOM’, KoTrmma

YCTPOMCTBO JeESVMHTeT'Palln COoeIIMHEHO IIOCPellCTBOM anmariTepa C

XUPYPIUUECKMM YIIOM IIJISd B34TMA Opo6, MMEKIEMCS B MHCTPYMEHTaPUKU

omoepallMOHHOM

HakoHell, B COOTBETCTBMM C OIOHVM HOOIOJIHUTEJIEHEM aCIIeKTOM
HaCcTOAmero n3obpeTeHmA YCTPOMCTRO 10 Oe3UHTeTrpaluun
BUOJIOTUYECKOTO MaTepuala, IPOMIUINCTPMPOBaHHOE paHee, MOXeT OHThb
BHII'OOHO COEOMHEHO IIpM I[IOMOWM IIOOXOOAWeIro alallTepa C OOHUHEM
XUPYPIMYeCKMUMM  WMyIIOM  IJIs B3ATUA  [OpoO WU CTepPUJIN30BaHHEM
BIIeKTPpONBUTaATEJIEM, YXe& MMelIMMMUCS B OIepalMOHHOM, Tak, UTOOH
OBeCIIeunThb MCIIOJIL30BaHUe YCTPOMCTRA 10 Oe3UHTeTrpaluun 1o
HacTodAlleMy M300peTeHMI0 HellOCPeICTBEHHO B OIepPallMOHHON.

O®ur. 3D HoKa3HBaeT 3TOT amalnTep, O0O0O3HAUeHHHM B I1eJIOM Kak

20, KoTopHM obecneunBaeT OQpakTHUUeCKOe cCcoeIMHeHMe ycTpoucTBa 10
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Oe3MHTeTrpalnn o HaCTOAMeMy n300pEeTEeHUD C O OBUHHBIM
XUPYPITUYECKNM OBUTATEJIEM VN MaHUIIYJISATOPOM, BXOIO AWM B
IIOCTaBKY CTEepPUJIM30BAHHEIX VYCTPOMCTB ¥ MHCTPYMEHTOB, OBOBUHO
IPUCYTCTBYRIYIO B OINepallMOHHOM.

Bojsiee nompo®HO, amantep 20 MMeeT YIJMHEHHYKR KOHOUI'YpaLUKL C
IIEPBHM KOHIOM 20a, I[OpelHa3HadeHHBM IJId COeOMHEeHMSd amanrepa 20 cC
omHOM CTOPOHEH c BEIC TYIIAKIIVM BaJIOM l4a YCTPOMCTBA 10
Oe3MHTeTrpalu, WM BTOPEM I[IPOTHBOIIOJIOXHEM KOHULIOM 20b, uMenMMm
IoOxXondamyrn ¢opMy M IIpelHa3HadeHHBEM JIS COeOMHeHud apmanrepa 20 c
OIPpYTOM CTOPOHHE C XUPYPTMUECKMM IIyIOM IJS B3ATHMA Opod, yxe
VMEKMMMCS B OINepallMOHHOM.

[lpr 20PEeKTMBHOM MCIIOJIE30BaHUM 2TOT amanTep 20 coelMHIeTCd B
OIlepallMOHHOM C OIOHOM CTOPOHH C BHCTyNalmMMM BajioM l4a yCcTpoWcTBa
10 pmesuHTeTIpallMy, a C IPYyTOM CTOPOHH C XUPYPIMUECKMM YoM IJIA
B34TUA Ipob.

XpypIMuecKu myn mJjIs B3ATMa Opo® 3aTeM IIPUBOOUTCS B
oevcTBMe Tak, UYTOOH OH BpamaJici C [DOOXOIAmel CKOPOCTh, B
yacTHOCTM 80 00/MMH, ¥ OPU OIPWIOXEHUM I[IOOXONAIero Bpalanlero
MOMEHTa, HallpuMep 25 H*cwMm, Kak yxe OBLJIO yKazaHo paHee,
cHa®XeHHHM  JIONAaCThI  POTOP 14 ycTpoMcTBa 10 Oe3UMHTeTIpaluun
BHIBHIBAET HOe3MHTeTrpaluin OMOJIOTMUECKOTO MaTepuasa, YyXe B3ATOoI0 Yy
naumMeHTa, oIIEPUPYEMOTO B OoIepaluMoOHHOM, u npelBapuUTesILHO
BBeIeHHOTO B ycCTpoMcTBo 10 mes3mMHTeIpaluM.

TakuMm ofOpaszsoM, TO ecTh 0e3 IepelauM U3 OlepalMOHHOM
BMOJIOTUUECKOT O MaTepuaa, B3ATOTO v naumMeHTa, BO3MOXHO
IIOOTOTOBUTEL IOEe3UHTEIPUPOBAHHEM OMOJIOTUUECKUN MaTepuall, HalpuMep
B (dopMe MMKPOTPAHCIJIaHTaTa TKaHWU, BBOOMMOT'O 3aTeM B  TeJIo
nmaluMeHTa, OIepUpPyeMoTro B OIepalMOHHOM.

ClejoBaTeJIbHO, VYcTpoMcTBo 10 @mesuHTerpallMM I[I0 HacToAMeMy
nz3obpeTeHurn OJjaromapd OIMCaHHOMY paHee ananTepy 20 obecrieuyuBaeT
VHHOBAILIMOHHEIE XapPaKTEePUCTUKM U  pPe3yJbTAaTH, KOTOPEE  BHXOIOAT
oaJlIeKo 3a paMKM, -IOOIIYyCKaeMble I[IPpellleCTBYKRIVM YPOBHEM TEXHUKHU,
HaopyMep, C IIOMOmMLID YCTPOMCTBa NOJA M3MeJIbUeHMS OUOJIOTMUEeCKOTO
MaTepualyia, OINMCAHHOTO B aMepMKaHCKOM HaTeHTe N 5731199, xoTopeM
yXe YIIOMMHAJIC 4 HECKOJIBKO pas paHee, YTOOH COCTaBUTHL

,HeIZCTBMTeJ'H:HyIO aJIbTEPHATMBY MWM3BECTHEIM CHCTEMaM, NCIIOJIBE3YEeMEIM B
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HacToAllee BpPeMd.

B uwacTHOCTHM, YycCcTpoMcTBo 10 @»mesmHTerpaluM IO HAaCTOAIEMY
n300peTeHnn, MCIOJb3YyeMOoe B KOMOMHalMM C DTUM agzganrepoMm 20,
KOTOPHM oBecrnieunpBaeT ero coenmMHeHMe co CTepUJIN30BaHHEM
XUPYypTIUUeCcKUM Iy TIOM i B3ATUSA npo6, yxe VIMEIOMMMC S B
olepaluMoHHOM, O0oJiblle He KOHQUIYPUPYEeTCHa KakK I[IpoCToe YCTPOMCTBO
oesrHTerpauuy OMOJIOTMUYECKOTO MaTepuala, Takoe KaK OIMCaHHOe
aMeEPUKaHCKMM IaTeHToM N 5731199, HO CTaHOBUTCHS U MOXeT OHTH
CpaBHEHO, IO MeHbIer Mepe  QYHKIMOHAJILHO, C  XUPYPIMUUECKUM
MHCTPYMEHTOM, KOTOPHM MOXET HelOCPeICTBEHHO MCIIOJIb30BATHLCH B
oIepalMOHHOM, TO eCcThb co CTEepPUIM30BaHHEM u OOHOPAa30BHM
MUKPOCKAaJBbIIeJIEM, COCTOAMMM M3 MHOXEeCTBa MUKPOJIE3BUM, HaIpUMeEp
600, ecau @»Oe3uMHTeIpupybmas ceTka 13 ycrpocTBa 10 wnmmeer 100
MUKPOOTBEPCTUN W e C Ty I'OJIb HEIX nop, TO eCcThb 100
MUKPOOTBEPCTHUM, KaxIoe M3 KOTOPHX MMeeT 6 MUKPOJIE3BUNM, U B CyMMe
baxTruecku 600 MUKPOJIE3BUM, IIPHUUEM 5SBTOT MMKPOCKAJILIIEJL MOXeT
MCIOJL30OBATHCA MOJIA pe3aHuMsa UM Oe3UMHTerpaluM TKaHel B TeueHMe
HEeCKOJIbKMX MMHYT IJIA TOTO, UTOOH IIOJYUMTE IIPAMO B OIepallMOHHOM U
Bes  OONOJIHUTEJIBHHEX  IIPOLIeCCOB  (QpaIrMeHTH  TKaHM  KaJIubpoBaHHBIX
pasMepoB, KOTOPHE TpedyiTCca  OJIS  I[IallMeHTORB, OIlEePUPYEMBEIX B
oIepalMOHHOM .

CJiemoBaTeJILHO, 1o MeHbIen Mepe, B paMKax 2TOTO
MHHOBALMOHHOTO MCIOJbL30BaHMA YycTpoMcTBo 10 @mesmuMHTeIpaluM IIO
HaCcToAIeMy n300peTeHNno MOXeT OHITE TakKxe onpeneJjieHo Kak
MUKPOCKAaJbIIEJNb IJIS MMHUMHBA3UBHOM MUKPOXUPYPTIUN.

B sToM OTHOMmMEeHMM cJedyeT IIOOUEepPKHYTh, YTO  BILJIOTL IO
CeroOHAMHEeTO IHA OpellleCTBYONMUY YPOBEeHL TexXHUMKM He obOecleuMrBall
STU XapaKTepUucTUKN u pe3yJLTaTH K oIepalMoOHHOM’, KOTOpPHIE
IoJIy4YanTCc A BMECTO 3TOTO nus3 YCTpOMCTBa 10 Oe3UHTeTrpaluuu,
COEIMHEHHOTO, Kak YyXe VIIOMMHAaJIOChE, uepe3 amantep 20 Cc OOBHYHBEM
XUPYypIUieCcKUM Iy TIOM i B3ATUSA npo6, yxe VIMEIOMMMC S B
olepalMOoHHOM .

PakTUUEeCKM B OIpellleCTBYIIEM YPOBHe TexXHUKM, a CcJledoBaTeJIbHO
BKJIIOUA I Takxe YCTPOMCTBO s U3MeJIbUeHN s, omnMcaHHOe B
aMepMKaHCKOM IaTeHTe N 5731199, oJjia  TOoTIo, UTOOE IIOJIYUMTH

M_T/IKpO(l)paI‘MeHTBI TKaHM1, KOoTOopad oyoeT MCIIOJIE30OBaTECHA B
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olepalMOHHOM IOJig JileueHMA IallMeHTa, Heo®xodouMMmMo OHJIO IIepenaTh
TKaHM, B3ATHE y naumveHTa, 3a npeneJs onepalMOHHON, B
JabtopaTopmuin, OOOPYIOOBAHHY CHelMaJIbHOM MallMHOM, MVMeomel (QyHKIMO
aKTHMBaALMM WM BpalleHMS YCTPOMCTBa IJIA I[IOJYyYeHUSI MUKpoOpaIlMeHTOB
TKaHM, KOTOPHE 3aTeM OOJDKHH OHJIM [IepPeHOCUTHLCS B OllepallMOHHYI IJig
TpaHCIJIaHTaUuM HalueHTY .

3TOT IepeHOC 3a IOpeleliH OIIepallMOHHOM, a TakXe CBSA3aHHHEHE C
HUM orepauumn, BJIEKJIN 3a cobour MaHUIIYJISLUUN, KOTOpPEHIE B
COOTBETCTBUM C 3aKOHOM He OHJIM pa3pemeHH B chepe MeIMLMHCKOM
Tepannu.

BmecTOo BTOTO, Kak OBJIO OIMCaHO paHee, IIyTeM COeIOMHEHUSA
yepe3 apantep 20 ycrpomcTBa 10 @»mesmMHTEerpaluuM I[IO HACTOAIEMY

Mso@peweﬂmm C XUPYPITHUUYECKVMM MaHUIIYJIATOPOM, BXOIOAINVMM B IIOCTaBKY

CTePMIJIEHEIX VHCTPYMEHTOB u yCTpOﬁCTB, YXe VMeIynCcd B
OHepaHMOHHOﬁ, BO3MOXHO croeJjiaTb IOJOCTYIIHEIM u VCIIOJIE30BaTh
YCTpOﬁCTBO 10 HellIOCpeICTBEHHO B OHepaHMOHHOﬁ, COoXpaHAa4d

CTEPUJIBHOCTE M 5OOEKTUBHOCTE CHUCTEMH, UM B TO Xe CcaMoe BpeMd
cobJimomasa 3aKoH.

CJlegjoBaTeJIbHO, TakuM 00pasoM YCTPOMCTBO Ie3UHTeIpaluM II0
HacToAmeMy M300peTeHu CTAaHOBUTCS TaKXe HeOoTheMJIEMOM UYacThio
VMHHOBAaLUMOHHOM MHCTPYMEHTAJILHOM KJIMHUYECKOM u XUPYyPIUUeCcKOM

IpolledypH IJIS peTreHepallMM TKaHeM B OIlepallMOHHOM, ofeclieuMBanmen

cobmoneHme YCHOBMﬁ CTepMJIBHOCTH, KOTOPYI OBLJIO HeBO3MOXHO
BEIIIOJIHMTbH IIpexnoe C IIOMOIEBIO VMHCTPYMEHTOB, InpenjiaraeMelX
IIpenmeCTBYRIVM YPOBHEM TeXHUKM1, B YaCTHOCTU C IIOMOIIEBO

YCTPOMCTBA, OIMCAHHOTO B aMepMKaHCKOM IaTeHTe N 5731199,

KpomMe TOTO B HOONOJIHEHME K BHIIEYIIOMAHYTHM IIpPEeMMyleCTBaM U
XapakKTepucTuKam, KOTOPHE BaxHH YyXe caMu 1o cebe B TILJaHe
MCIIOJIL30BaHUA YCTpOMCTBRA 10 I10 HacToAlleMy n300peTeHNO
HeloCpPeOCTBEeHHO B OIepallMOHHOM, cJledyeT YUMTHBATL, UYTO OIHO U TO
xe YCTPOMCTRO 10 XapakTepmusyercd, Kak OBLIIO IIOOPOOHO
IPOMJLIIOCTPUPOBAHO paHee, MHHOBALUMOHHOM TexXHOJIOTHMEN U IIpOolleCCOoM
oJs bopMUpPOBaHMSA MUKPOOTBEPCTUM 13a COOTBETCTRYIMEN
oesyHTeTpupykmen ceTku 10.

CllemoBaTeJIbHO, Kak YXe OBJIO IIOOUEPKHYTO paHee, VYCTPOMCTBO

10 npmesuHTerpaliuy  QaKTHUUECKM  KOHOUTYpUpyeTCcd ¥  MOXeT  OHTbH
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KOPPEKTHO CpaBHEHO C XUPypIMUeckoV o¢pesor WiIM MMHUCKAJLIIEJIeM,
CHaB®XeHHEIM MHOXECTBOM MMKPOJIE3BUM, HalpuMep B kojJuuecTBe 600,
oJjg ToTro, UTOOH pe3aTb ¥ (parlMeHTMpOBaTh TKaHbL IallMeHTa,

OoIleprmpyeMoro B OHepaLU/IOHHOIZ.
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SOPMYJIA MN3OEBPETEHNA

1. YCTPOMCTRO (10) Oe3MHTeTrpaluun OMOJIOTHUUECKOT'O
MaTepualja, B YaCTHOCTM IOJA [IPUIOTOBRJIEHMSA KJIETOUHHX CYCIeH3UM
UM MUKPOTPAHCIJAaHTaTOB TKaHM WMJIM MUKpOPpaTrMeHTOB TKaHU,
comepxalnee :

— I[I0OJIOe BHemHee TeJo (11), obOpa3sywlee BHYTPEHHOKO KaMepy
(12);

- nepdopUPOBaAHHY ILJACTHMHY WIM OEe3UHTEeTPUPYIMYID CeTKY
(13), BakpellJeHHy, MKMMeRmylh MHOXeCTBO MHUKpooTBepcTuM (13a),

CHaOXeHHEIX OCTPEIMIM KpaAMM, IIpMdeM VYIIOMAHYTaAd Oe3VMHTeTIpHMpylaAd

CeTKa pacIOoJIOXeHa IIOINepedHOo B BHYTPEeHHeN kaMepe (12) rTak,
UT OOk obpaszoraTh BEPXHIL 3aTPY30UHYIO KaMepy (1l2a),
IpelHa3HaAUEeHHYD 04 3aTpy3KU nonJjiexamero De3MHTeTpalun
BroJiorMyeckKoro MaTepmatsa (MB), ¥ HWkH©OL CcOOpHYyK KaMepy (12b),

IpelHa3HadeHHyl nOJ4 cbopa OMOJIOTMUECKOTO MaTepualja I[I0oCcje eTIo
nesmHTerpauum (MB'); u

- CHabXeHHHM JIOTIaCThI poTOp (14), Bpallalmuiic g B
BHYTpeHHel kaMepe (12), npenHa3HaAUeHHHMN IJI9 B3aMMOIEMCTBUS IIPU
BpalleHUU C oesuMHTeTpupylmen ceTkoM (13), 3aKpelJeHHHNM Tak,
yToBE INOOAaBaTh OMOJIOTHMUECKMM MaTepuas (MB), comepxammicsa B

BepxHelM s3arpy30uHOM kaMepe (l2a), um obecneumBaTh eI'O KOHTAKT U

B3auMMOIOeNMCcTBME C MUKPOOTBEPCTUAMU (13a) C OCTpPHEMM KpafgMu
oe3UHTeTpUupyolen CeTKU (13), u TeM CaMbIM BHEI3HBATH
Oe3MHTeTIpalno BMOJIOTHUUECKOT'O MaTepuaja (MB) npu ero

INIPOXOXIEHM Yepe3s YIIOMAHYTHEe MUKPpOoOTBepcTuAa (13a), OpuueM

MUKPOOTEBEPCTUSA (13a) nepdopUpoOBaHHOM Oe3MHTeIpUupyoilen
ceTku (13) wuMebnT pas3Meps uiIn nouameTp (D) or 70 mo 80 MKM, "
BoJiee TMNPenIOUTUTEJIBHO UMMelnT pasMepH UM AOuaMeTp (D), paBHHM
OpUOJINU3UTEJIEHO 75 MKM, IOpUYEM

MUKPOOTBEPCTHUSA (13a) Oe3UHTeTpUPpyKRIen CeTKHU (13)
bopMupyrRTCA [IOCpelCTBOM mpolecca [IPOU3BOLCTEA C IIOMOIIEBIO
bopMOBaHMA TUIIa MaTpulla-IIyaHcoH (M, P) Cc MCHOJb30BaHMEM IIyaHCOHAa
(P), KOTOPHM MOXeT MMETL KOHMUECKMUM THUI MJIM MHOTOYTOJILHBEM THUII, U

opruyeMm YIIOMAHY THE I[IyaHCOH (P) " MaTpuila (M)
CKOHOUTYPMPORBAHH  TakuMm  oOpasoM, UyTO  KaxXxnoe U3  YIOMAHYTHX

MMUKpoOTBepCcTUll (13a) mnoJjiyyaeTcs IIOCPEIOCTBOM Pal3pPVYIIEeHMsS UM pPa3phHBa
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MaTepualja MeTajliMueckoro JucTta (N) M ¥MMeeT OCTpPHM Kpan (B) 3a
cuer sbbexTa BTOTO paspylleHMd WIM  pPa3pHBa, B YaCTHOCTHU
00pasyKrllyld MHOXECTBO OCTPEHX KOHUMKORB,

[IOCPEOCTBOM UYeTro ycrporcTBo (10) @mesmHTeTrpaluMM CIOCOOHO
OPUTOTABIMBATE KJIETOUHEE CYCIEH3UM UM MUKPOTPAHCIIJIaHTATH TKaHU,

KOTOPEIE COXPAaHAKRT MHTaAaKTHEIMM XapaKRTepUMCTUKU U KMBHECIIOCOOHOCTD

KJIETOK MCXOOHOTI'O HeIe3VMHTEeTI'PMPOBAHHOT'O OMOJIOTUUECKOTO
MaTepnarla, IIO3BOJIAA TeM CaMEIM ns3bexaThb MCIIOJIB3OBaHMA
XVIMNY e CKMX pPearl'eHTOB Inpm IIPUITOTOBJIEHNI OTUX KIIE TOUWHEX

CYCIEH3UY M MUKPOTPAHCIIJIaHTATOBR TKaHU.

2. YCTPpOMCTRBO (10) Oe3sMHTerpalumun OMOJIOTUUECKOT'O
MaTepuajya, B UYaCTHOCTU IJIA IIPUTOTOBJIEHMS KJIIE€TOUHHX CYCIEeH3UM
MM MMUKPOTPAHCIIJIaHTaTOB  TKaHM WJIM MUKpoOdparMeHTOB  TKaHM,
comepxalee :

- TIoJIoe BHemHee TeJo (11), obOpasywoilee BHYTPEHHOD KaMepy
(12);

- [HepdOopUPOBAHHY I[IJIACTUHY WM HOEe3MHTEIPUPYRIYID CeTKY
(13), BakpelJeHHY, MMEnmyln MHOXeCTBO MUKpoOoTBepcTuUM (13a),
CHaOXeHHHX COOTBETCTBYKRIMVMM OCTPRHEHMM KpasMM, IIpHUUeM YIOMAHYTAasd
OEe3MHTeTIpUpylllad CeTKa pacIloJIOXeHa IIOINEPEeYHO B BHYTPeHHeN
kaMepe (12) Tak, UYTOoOH 00Opas3s0OBaTh BEPXHOK 3aTlPy30UHYD KaMepy
(l12a), nOpeDHa3HaAUeHHYK IOJA 3arpy3KM DOoOJIeXallero Oe3MHTeTpalluM
froJioTMYeCcKOoT 0 MaTepmuaJyla (MB), m HmWkHOL COOpPHYDL KamMepy (12b),
npenHas3HadueHHyl IJid cbopa OMOJOIMUeCKOI'O MaTepualja IIoCJie eTro
ne3uHTerpaummu (MB'); wu

- CHaOXeHHHM’ JIOIIaCThIo pPOoTOP (14), Bpamarnmuic g B
BHYTpeHHel KaMepe (12), OpelHa3HaAUeHHHM OJS B3aMMOINEMCTBUA IIPU
BpalleHUU C oesMHTeTrpupylmen ceTkoM (13), 3aKpelJeHHHNM Tak,
yToOH NoJaBRaThb OMOJOTHMUeCKUM MaTepuas (MB), comepXamuncsa B
BepxHel 3arpy30uHoOM kaMepe (1l2a), u obecneumBaThb eI'O KOHTAKT U
B3aMMOIOeNCTBMEe C MUKPOOTBEPCTUIAMU (13a) C OCTpPHEMM KpafgMu
Oe3VHTeTpUupylien CeTKU (13), " TeM CaMbIM BHEIBHIBATH
Oe3VMHTeTpalllo OMOJIOTUUECKOT O MaTepuasja (MB) npu ero
IIPOXOXIOEHVM UYepes3 YIOMAHYTHEHE MUMKpoOTBepcTud (13a); [OIpuueM,
MUKpOOTBepCcTHA (13a) nepdopUpPOBaAHHOM HOe3UMHTeTPUPYRIEN CeTKU

(13) wmMepT pas3MepH uian amamMeTp (D) or 70 pmo 80 MM, u 0OoJee



40

NP enrnouTUTEIBHO VIMEnT pa3sMepPH WU OMaMeTpP (D), PaBHEM
NPpUOJIN3UTEJIEHO 75 MKM, OpUYeM

MUKPOOTBEPCTHUA (13a) Oe3UHTeTpUpyKIen CeTKHU (13)
bopMUpPYIOTCH [IOCPEenCTBOM npoliecca MPOU3BOIACTBA C [TOMOIIL IO
bopMOBaHMA TUIIa MaTpulla—-IIyaHcoH (M, P) C MCHIOJBb30BaHMEM IIyaHCOHAa
(P) m wMaTpuuu (M), B3aMMOIEMCTBYHIMX IPpyI' C OPYTOM IJIS TOTO,
uyTOOH OedopMMPOBATE MeTaJlInueckuy JgucTt (N); opuueMm

nyaHcoH (P) m ynoMsHyTad MaTpulla (M) KOHOUIYPUPYTCS TaKuM
oBpasz3oM, UTOOH  TOJIEKO IOedopMUPOBATE M BHTAI'MBATE MaTepMall
MeTaIMyeckoro JjucTa (N) ©6e3 pa3pHBOB M/MWIM pPa3pylleHuln,

OpuyeM OTBEPCTME KaXIOT'o M3 YIOMAHYTHX MHUKpoOoTBepcTuM (13a)
Y COOTBETCTRYWIMM OCTPHM Kpal (B) [DoJiydeHB OyTeM Oepbopaluu
[IOCPenCcTBOM MCTOUHMKA JlasepHOTO cBeTa KOHUMKA TOM 3OHH
MaTepualsa, KkKoTopas ObJla BHTAHYTa 23a CuUueT BOBIEMCTBUA IIyaHCOHAa
(P) m MmaTpuuwe (M),

[IOCPEOCTBOM UYETO ycrporcTBo (10) mesmHTeTrpaluM CIOCOOHO
OpUTOTAaBJIMBATE KJIETOUHEE CYCIEeH3UMM M MUKPOTPAaHCIJIaAHTaTH TKaHM,

KOTOpPEE COXPAaHAKRT MHTAKTHEMUY XapPaKTepUCTUKU U XUIHECIOCOOHOCTH

KJIeTOK MCXOOHOT'O HeIe3VMHTeI'PMPOBaHHOTI'O OMOJIOTUUECKOTO
MaTepnalla, IIO3BOJIAA TeM CaMEIM nsbexaThb MCIIOJIBb30OBaHMA
XVIMNYe CKUX pPearl'eHTOB IIpmn IIPUITOTOBJIEHNI STUX KII€e TOWHEBIX

CYCIIeH3UM U MUKPOTPAHCIIJIAHTATOB TKAaHU.

3. VYcrporcTeo (10) mesmHTerpaluuyu OMOJIOTMUECKOTO MaTepuala
nmo n. 1 wiM 2, B KOTOPOM CHa®XeHHHM JIoINacThbi poTop (14) cocTou
n3:

- BaJla (l4a), pPacCIOJIOKEHHOTO B BEPTUMKAJILHOM HallpaBJIEHUN;

- pachnpegmenswomer Jonactu (14b), CcBA3aHHOM C HWXHUM KOHIIOM
BEPTUKAJIEHOTO Baja (14a) Y UMelmeM KPUBOJMHEMHYID CIUPAaJIbHYIO
bopmy; M

- HWXHeTo ckKpebka (14c), TakXe CBA3aHHOTO C HIWKHUMM KOHIIOM
BepTUKaJBLHOTO BaJia (l4a),

B KOTOPOM 3aKpellJieHHad Oe3UHTeTIpUpyola g ceTKa (13)
PacrojioxeHa MexXoy CMpaJibHOM pachpemejswnmer JornacTeio (14b) wu
YIIOMSAHYTHM HMWXHMM CKpeObroM (14c), m o0a OHM COEeIMHEHH C HWKHUM
KOHIIOM BEPTUKAJBLHOTO BaJia (l14a), TIMTOCpPelICTBOM UETO CHaOXeHHHMN

JornacTeio poTop (14) sABjasgeTcd NOOXOOANMM IJIS B3aMMOINEMCTBUA IIPU
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BpalleHUM, TIOCPEeACTBOM eT'0 CHOMPaJIbHOM paclOpeleldomel JonacTu
(14b) m ero HWXKHero cCckKpebka (14c), COOTBEeTCTBEHHO C BepxHeHu
IIOBEPXHOCTLI0 IesuHTerpupywomer ceTku (13), obpalleHHOWM K  BepxHeln
3arpPy30UYHOM KaMepe (12a), oIS pacrnpenejieHns rnonJjiexanero
Oes3MHTeI'pauuy OMOJIOTMUYEeCKOTO MaTepuatsa (MB) wu o0eclledeHusa eTro
KOHTaKTa C MMUKPOOTBepcTUaAMM (13a) Z»me3uMHTerpupykmer ceTkm (13), u

C HWXHEMN I[IOBEPXHOCTLI Ie3MHTerpupykmer ceTku (13), obpameHHOW K

COOpPHOM KaMepe (12b), nmna cockabiMBaHUA OEe3UMHTEIPUPOBAHHOTO
OMOJIOTUUECKOTO MaTepMasa (MB'), KOTOPHM BEIXOIUT ns3
MUKpOOTBepcTuUM (13a) oe3yHTeTpupylmen ceTku (13), ¥ BHIPY3KU

(f2) ero B ynoMaHyTy®l COOpHyK KaMepy (12b).

4., VYcrporcTtro (10) pesmuHTerpauuM OMOJIOTMUECKOTO MaTepuala
o JmodboMy M3 IMIPpelUeCTBYKRIMX II., B KOTOPOM BHemHee TeJo (11)
obpasyeT CKBO3HOe oTBepcTHe (llc), OO CymecTBY BepTHUKAJbHOE,
KOTOpad I[IPpOXOOUT MeXOy BepXHUM KpaeM BHemHeTro TeJja (11) wm

OCHOBaHMeM COOpHOM kaMepH (12b), B KOTOPOM CKBO3HOE OTBEPCTHUE

(11lc) uMeeT OyHKUMA MU3BJIeUEHU S OEe3UHTEeTPUPOBAHHOTO
froJjiorMueckoro MaTepualJa (MB'), HaKOIIJIEHHOTO B cBopHOM Kamepe
(12b) .

5. VYcrporcTtBo (10) mesmHTerpaluuy OMOJIOTUMUECKOTO MaTepuala

no JjmoboMy M3 IIPpedleCTBYRIMX III., B KOTOPOM BHellHee TeJio (11)

CBA3aHO co BTOPUUHEM BHYTPEHHUM TeJIOM (16), oBpa3ynlM
YIIOMAHYTY BEPXHKKL 3alpy30YHYD KaMepy (12a), M COCTOUT U3
BepxHelM  uYacTu (11la), obpasynien THe3IO0 (11"), B KOTOPOM
rIoMelaeTcsa BTOPMUHOE BHYTpeHHee TeJo (16), ¥ HMXHEeN dYacTu

(11b), xoTopas obpasyeT YIOMAHYTYI HIWXHIK COOpHYK KamMepy (12b),
B KOTOPOM YIIOMAHYTas Oe3VMHTeTpUpyolla g ceTkKa (13)

pacrnojaraeTcsa MeXOy YIOMSHYTHM BTOPMYHBEIM BHYTPEHHMM TeJioM (16),

roMelaniyMcsa B YIIOMAHYTOM TI'He3Ie (11"), obpasyeMoM BepxHeM
JacThio (11a) BHeNIHeT'o0 TeJa (11) M HWXHEM YacCThbio (11b),
obpasywnmer YIOMAHYTYID HIMWXHIOL CcOoOpHYyID KaMepy (12b) BHEIHEeT o TeJa
(11), u

B KOTOPOM BTOPMUHOE BHYTpeHHee TeJio (16) obpasyeT OIOpPHOE
THe3OO OJIA BpamlaTelIbHOM I[IOOOepXKU CcHab®XeHHOTO JOIIacThid poTopa
(14), M B UYACTHOCTM COOTBETCTBYyKIeIro Bajla (l4a), U coemMHIeTCcHd C

BepxHelM uYacTbi (lla) BHemHero TeJja (11) mTak, UYTOBH OHO He
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BpallaJioCk ¥ TakuM o0pa30M IIO3BOJAJIO mM30exaTh JOOTO BpalleHUI

Oe3VHTeTpUpyIel CeTKU (13), PAacCIOJIOXEeHHOV MexIy  YIIOMAHYTHM
BTOPUUHHM BHYTPEeHHUM TeJioM (16) ¥ HmxHeM uyacTbio (11b) BHeNHeTI O
Tejsia (11), xorma CHa®XeHHB JonacThkl poTop (14) BpamaeTcsa B

BHYTpPEeHHe¥ Kamepe (12) z»mjag Toro, dYTOOH BHB3BAThH JIe3MHTeTpalUio
BUoJIOTUYeCKOT'0 MaTepuasa (MB).

6. VYcrpormcTBo (10) @mesuHTerpauuu OMOJIOTMUECKOTO MaTepuala
o JioboMy M3 NPEedNUeCTBYKRIMX IIII., B KOTOPOM KaxXIoe MUKPOOTBEPCTHE
(13a) Oe3VMHTeTPUPYRIEN CeTKHU (13) YBEHUMBaAeTCHad MHOXeCTBOM
JIe3BUM, ¥ WMMeeT, B YaCTHOCTHM, MeCTUYTOJBHYH GOpMy C MeCThbI
JIe3BUAMM, KaXIoe M3 KOTOPHX CBSA3aHO C COOTBETCTBYKIEM CTOPOHOM
meCTUYTOJILHUKA .

7. YcrporcTBo (10) mesumHTerpaluuyu OMOJIOTMUECKOT'O MaTepuala
no JodoMy M3  IIpenuecTBYRNIMX ., OOIIOJIHUTEJIBHO  comepXallee
CBEMHYI KpHIMKY (15) 1nJja 3aKpbBaHUL BepxXHeM 3arpy30YHOM KaMepH
(12a), B KOTOPOM CHabGXeHHHM JOoNacThi poTop (14) OIpoXoOuT uepes
oTeepcTHe (1l5a) B Kpemike (15), mocpencTBOM UYeTO cHaOXeHHBIN
JIONacTh POTOP YaCTUMUYHO BHICTYIIaeT Ha COOTBEeTCTBYKIEM BepXHEM
KOHIle U3 KPBIIKY (15) Tak, UYTOOH of0eclneuMBaThb COEOUHEHUE
CHaOXeHHOTO JonacThki poTopa (14) Cc ODOOXOOAMMMM OBMI'@TeJIbHBEMN
cpencTBaMM, IIpelHasHadYeHHBIMM IJIS YIPpaBJEeHMS eTo BpalleHMeM B
BHYTpPeHHel Kamepe (12).

8. VYcrpomcTro (10) @mesuMHTerpaluM OUOJOTUUECKOTO MaTepHuala
nmo JjgoboMy M3 MOIPedmecTBYRIMX ., 3aBUcCAlee OT II. 3, B KOTOPOM
Cckpebok (l4c) dopMupyeTcsd MHOXECTBOM Je3BuM B ¢QopMe mTudTa, B
YAaCTHOCTHM IOBYMA JI€3BUAMM, [IPOTUBOIOJOXHEMY »OPpyT OPYTY, KOTOpPHE
IpOXOnAT paIuaJlbHO M3 HWXHeI'0 KOHLla Baja (l4a) CHaDXeHHOTO
JoracTei poTopa (14).

9. Cnoco® njad HOpoM3BOACTBa ycTpoucTBa (10) mes3uHTerpaluu
BMOJIOTHUUECKOTO MaTepualla, BKJILUaIero B ceBd IO MeHbBIeM Mepe
OIOHY TepdOoPMPOBaHHYK IJAaCTMHY WJIM Oe3MHTeTrpupyomyln ceTky (13),
VMERMyn MHOXECTBO MMKpPpOOTBepcTHuM (13a) C OCTpPpHIMM KpasMu, Uepes
KOTOPHE BUoJIOTHUUEeCKUM MaTepual POy CKAaKT oJis ero
oes3yHTeTpaluu,

comepxammui cTamuio GopMOBaHMA IHocpencTBOM GopMeE (S) THUIla

MaTpHLa—-IIyaHCOH MeTaJlIJIM4eCKOI'O JIMICTa MJin IIOJIOCHL (N),
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cocToAmMero, B YaCTHOCTM, M3 HepXaBebome¥ cTajamu 316L, 10jJgg ToTro,
uTOoB0E COOPMUPOBATE B  YIOMAHYTOM MeTaJJIMUEeCKOM JIMCTE (N)
MUKpOOTBepCcTUA (13a) me3uHTeTpupybmen ceTku (13);

B KOTOPOM MaTpuy (M) u IyaHCOH (P) boOpPMEL (S)

KOH(]_)I/II‘ypI/IpyIOT TaKMM O@paBOM, UTOOH BHTHAHYTE U IIOopeEaTkE BO BpeMA

ba3u QOpMOBaHMA MeTaJlIMUEeCKUM  JIUCT (N) oJjisa  TOTo, UTOOE
[IOJIYUMTE I[IOCPEeOCTBOM pa3phlBEa U pa3pylleHusd MeTaJIJINYeCKOT'O
aucra (N) mukpooTeepcTHa (l3a) »esuHTerpupybmel ceTku (13); u

B KOTOpOM MHUKpoOTBepcTUsa (13a) IOe3uMHTeTpUpPpYyKRIeN CeTKU

(13), moJiydeHHHE TIIOCPEeICTBOM pal3phBa MCXOOHOM MeTaJlJIMueCKOM
nojgocs (N), wmMenT pasMephH uiaM ouameTrp (D) or 70 mo 80 MKM, u
BoJiee NPenIOUTUTEJIBHO MMEenT pasMepH WM AOuaMeTp (D), paBHHM
OpUBINU3UTEeSIEHO 75 MKM.

10. Crmoco® @mJjs OPOM3BOACTBA YCTPOMCTBA Ie3MHTerpaluyu II0 II.
9, B KOTOPOM IIYaHCOH (P) bopMeL (S) uMeeT OCTPOKOHEUHYIO
KOHUUYECKYD KOHOUIYpalLMi, OIOOXOOAMYK OJI9 (QOPMMPOBAHMSA YIIOMSAHY THX
MUKPOOTBepCcTUlM (13) TI[OCpeICTBOM pa3phHBa M pa3pyleHMda MaTepualia
MCXOOHOY MeTaJlJIMueCKOM IOJIOCH (N) .

11. Cnoco6 mjas IOIpoM3BOICTBa ycCcTpoMcTBa (10) mesmuHTeTpaluu
BMOJIOTHUUYECKOT'O MaTepuaja o IoI. 9, B KOTOpOM IIyaHCcoH (P) GopMHE
(S) wmMeeT OCTPOKOHEUHYK MHOTOYTOJIBHYK KOHOUI'ypalui, HalpuMep C
MecThl CTOpOHaMH, Tak 4dTo Kaxmgoe M3 MUKPOOTBEPCTUMN (13a)
oesyHTeTpupylmen ceTku (13), OoJydaeMelx IIOCPeICTBOM paspeEBa U
pazpyileHrs MCXOIOHOM MeTaJyIMuecKoM T1oJiocH (N), wuMeeT 3y0OuaTel
OCTPHIM Kpan c HEeCKOJIbKUMM KOHUMKAaMH, HaopuMep mecThio,
COOTBETCTBYKRIVMY KOJMUYECTBY CTOPOH MHOT'OYI'OJILHOI'O IIyaHCOHAa.

12. Cmnoco® nJjd OpOoM3BOACTRBa ycCcTpo¥cTrBa (10) me3uHTeTrpaluu
BMoOJIOTHMUECKOTO MaTepuala, BKJILUaIero B ceBd IO MeHbBIeM Mepe
OIOHY TepdOPMPOBaHHYK IJAaCTUMHY WJIM Oe3MHTerpupyomyln ceTky (13),
VMEnMyn MHOXECTBO MMKpPOOTBepcTHuM (13a) C OCTpPpHMU KpasMu, Uepes
KOTOPHE BUoJoTHMUYeCKUM MaTepual npolnyckaeTcs OJisd ero
nesvHTeTpaluuun,

KOTOPHM COOEPXUT CTalui GOopMOBaHMA IIOCPEeICTBOM GOPME (S)
THUIIa MaTpula-IIyaHCOH MeTaJjlJIMdeCKOoI'Oo JMCcTa WM IIOoJIoOCH  (N),
cocToAmMero, B YaCTHOCTM, M3 HepXaBeome¥ cTajgmu 316L, 1nJgg ToTro,

yTOoO®H COOPMUPOBATL B  YIOMSAHYTOM METAJIJIMUECKOM JIMCTE (N)
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MUKpOOTBepcTuA (13a) mesuMHTerpupyomen ceTku (13);

B KOTOPOM MaTpulia (M) u IyaHCOH (P) bOpPMEL (S)
KOHQUTYPUP YT TaKMM criocobowm, 4yTOOE  BO BpeMsa cTaguu
bopMOBaHMSA JINIIb nedpopMUpPOBATH n BEHITATMBATH VMCXOOHEMN

MeTaJlIndyecKku JuctT (N) ©0e3 ero paspylleHUMsS MIM Pa3pPHBa, U

KOTOPHM’ OOTIOJIHUTEJILHO COOEPXUT MMOCJIENYRILYO cTanguo
CBepJeHnd, Ha KOTOpOU’ MUKPOOTBEpPCTHUAL (13a) dopMUpPYIOTCH
IIOCPEenCTBOM MCTOUHMKA JIla3epHOTO CBeTa B IlLieHTpaJibHOM oO6JacTu
KaxXxOoM BOHH MCXOIOHOM MeTaJlJIMdeckoy JeHTH (N), BHTSAHYTOM BO
BpeMsa HNpelunyler cTaIuy QOPMOBAaHMUA.

13. Crooco6 mJjia NOpUTOTOBJIEHMSA MUKPOTPAHCIJIAHTATOBR TKaHU WM
KJIETOUHOM CYCIIEH3UM, COIepXallui cJelylmye CTaauM:

- obecneueHue ycTporcTBa (10) »mesmHTerpaluM OUOJOTHUUECKOTO
MaTepuasa oo Jiwobomy M3 Omn. 1-8;

-  3Barpy3ka OMOJIOTMUECKOTO MaTepuala (MB) , B YaCTHOCTH
bparMeHTa TKaHM WM oOpasla OMOICHMM, B BEPXHKKD 3al'Py30UYHYID
KaMepy (l2a) ycrpovcTBa (10) mesMHTerpauuu;

- akTuBaumga ycrponcTBa (10) mesmuHTerpaluM; U

- M3BJEUEHMEe e3UHTeIPUPOBAHHOTO OMOJIOTMUECKOTO MaTepualla
(MB') B OopMe MMKPOTPAHCIJIAHTaTa TKaHM WIM KJIETOUHOM CYCIIeH3UU
13 cbopHOM kaMeph (12b) ycTpomcTBa (10) mesuHTeTpaluu.

14. Crioco®6 10 1II. 13, OOIIOJIHUTEJILHO  COIepXalui  CTaIuio
3arpy3KM B 323arpy30uYHyn kamMepy (12a) Oou3MOJOTMUEeCKOI'O pacTBopa,
IpenHas3HaYeHHOT O MOJIS BHIIOJHEHMS CMas3hBaomeIr'o OeMCTBUMS BO BpeMsd
opolliecca »Oe3MHTeTIpaluy OMOJIOTMUYEeCKOTO MaTepuajsa (MB), a Takxe
VICIIOJIE 3YEMOTO B KauecTBe cpelcTBa OJIs V3BJIeUEeHUSA
Oe3VHTeI'PUPOBAHHOTO OMOJIOTMUECKOT'O MaTepuaja (MB').

15. Cnoco® 1OJja OpUIOTORBRJIEHUMS MMKPOTPAaHCILJIaHTaTa TKaHM IO II.
13 miom 14, B KOTOPOM MHUKPOTPAHCILJIAHTAT TKaHM, NOPUTOTOBJIEHHHM C
[IOMOIIEL IO crocoba, VICIIOJIE3YEeTCH B obJjacTu 2CTEeTUUYEeCKON’,
KOCMeTUUYEeCKOM, IJIJACTHUUECKOM ¥ IOepMaTOoJIOTMUEeCKOM Tepalllu.

16. Cnoco® nJjsa OPUTOTOBJIEHMS MUKPOTPAaHCIJIaHTaTa TKaHM WK
KJIeTOUHOM CychoeH3uMu 1o . 13 wmim 14, B KOTOPOM KJIeTOUHAaH
CYCIIeH3UA UCIOJIL3YeTCHa B BeTepMHapHOM o6JacTu.

17. Cnoco® njag OpUTOTOBJIEHMS KJIETOUHOM CYCIeH3uM 1o . 13

JIn 14, B KOTOpOM KJIeTOUHa#A CYCIIEeH3M1A, IIPMI'OTOBJIEHHA A B
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COOTBETCTBUM C VYIOMAHYTEIM CIOCOOOM, MCIHOJL3yeTCHa IJA leJen
uccJenoBaHmua U OpocToro  J1abopaTopHOTO aHaJm3a Bes  mpaMomn
TepalleBTUUECKON LeJN.

18. KieTrouHasa cychneHz3msa (MB') wiM MMKpPOTPAHCIJIAHTAT TKaHU,
oJjiydaeMble C IIOMOoUlbIo crocoba mo JmwdboMy M3 . 13-17.

19. [IpMeHeHVe  YCTPOMCTRBa IO JodoMy M3 I, 1-8 nmusa
IPUTOTORJIEHUA MUKPOTPAHCIJIAHTATOB TKAaHM UM KJIETOUHHX CYCIeH3UM.

20. VYcrpomcTro (10) @mesuHTerpauuu oo JmodOomMy M3 oOo. 1-8 @#mud
IPUTOTORJIEHUA MMKpPOOparMeHTOBR TKaHM B KOMOMHALMM C aIalTepoM
(20), mOpenmHaszsHayeHHBEIM JIA COeIMHEHMS 5STOoTo YycTporcTtea (10) cC
OOLUHEIM XUPYPTUUECKUM MaHUIIYJISATOPOM, BXOOAMMM B Hab®op CTepMJIbHHX
VMHCTPYMEHTOB U YCTPOMCTEB, OOBUHO MNPUCYTCTBYIMUM B OIIepPallMOHHOM.

21. Ycrporcreo (10) mes3mMHTerpaluuM B KOMOMHAUMM C YIIOMSHYTHEM
amanTtepoMm (20) mo n. 20, B koTopoM anjanTep (20) uMeeT YOJIMHEHHYIO
bopMy C omHMM KOHUIOM (20a), COeIMHAKNMMCSH C BHCTYIAKIMM BaJIOM
(1l4a) CHa®XeHHOT'O JiomnacThio poTopa (14), ¥ OIPOTUBOIIOJIOXHEM
KOHIOM (20b), COeIMHAKIMMCH C XUPYPIUMUECKMM MaHUIIYJISTOPOM.

22. [IpyMeHeHVe  YCTPOMCTBa IOe3MHTerpalur  OMOJIOTUUECKOTO
MaTepuajyla Mo JmwbdoMy u3 on. 1-8 B KoMOMHaumMM C ajanrtepom (20),
npenHasHaUYeHHEIM IIJIS COeIMHEHMS DTOI0 YCTPOMCTBAa C XUPYPIHUUECKUM

MaHUITYJIATOPOM, YyXe IIPpUMCYTCTBYRIVM B OHepaLU/IOHHOﬁ.

23. YCTpOoMCTBO Oe3MHTeTrpalun (10, 10-1; 10-2)
OMOJIOTUUECKOTO MaTepualja o JodoMy M3 III. 1-8, B KOTOPOM
YCTPOMCTBO (10) OesMHTeTrpalMM CBS3aHO C MAaTHUTHBM SJIEMEHTOM
(MAG) , COCTO AMYM B YaCTHOCTH us IIOCTOSHHOTO MaTHUTa,

openHasHaYeHHOT O IJIS I[IPUTATMBaAHMA C OpedyCTaHOBJIEHHOW HaTpPy3KOMU
cnoupaJibHOM JomacTu (14b) cHa®xeHHOTO JomacThbi poTopa (14) TakuMm
obpasoM, yTOOHE YIOPaBJIATEL IIPM MCIOJbL30BAHUM YCTPOMCTBA (10)
Oe3MHTeTrpalu OaBJIeHMEM, OKa3BBaeMbHM 3THMM CHaOXeHHBEM JIONacThbio
poTopoM (14b) Ha Oe3MHTeTpHpyKIykl ceTky (13).

24 . YCTpOMCTBO Oe3UHTeTrpalun (10, 10-1; 10-2)
BUMOJIOTUYECKOTO MaTepuaja o . 23, B KOTOPOM MAaTHUTHEM 3JIEMEHT
(MAG) npucoeIMHIeTCsa K OCHOBAaHMI JIOTKAa MM HMWXKHeM CcOOpHOM KaMephl
(12b) vycrpoMcTBa (10) mes3uMHTeTrpallMM.

25. YCTpOMCTBO ne3VHTeTrpalun (10, 10-1; 10-2)

BMOJIOTUYECKOTO MaTepuaja IO II. 23, B KOTOPOM MAaTHUTHEM 3JIEMEHT
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(MAG) IpPUCOeOUHAETC A K OCHOBAaHMII OIIOPHOTO THe3na (s),
COOPMMPOBAHHOTO B HIOMNOJIHUTEJIBHOM IOIOepXMBaKmeM OCHOBaHMM (BA) m
uMenmero OGyHKIMIO OpMeMa M pas3MelleHMs BO BpeMsa MCIOJIB30BaHUA
ycrponcTRa (10) me3mMHTeTrpaluu.
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v
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ANA NPUTOTOBNEHNA BAOKOMMNEKCA
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