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BBenenue

Coomoaenue nonoxeHui cranaapros cepu 'OCT P MUCO 10993 «Ouenka Ovonornyeckoro neu-
CTBUSA MEOUIMHCKUX U3AECTHUN» MO3BOJUT 00CCIIEYUTh CUCTEMHBIN IMOOXO0H K UCCAENOBAaHUIO OMOJIOTUYEC-
KOro JeHMCTBUS MEOULIMHCKUX U3LETUH.

[Henpro 3THX CTaHAAPTOB HE SBISIETCS 0€3YCIOBHOE 3aKpEINIEHNE KOHKPETHBIX METONOB UCCIIEIOBA-
HUN 1 UCITBITAHUH 32 TPYIIIAMU OOJHOPOAHBIX MEOAUIIMHCKUX U3NEJIUN B COOTBETCTBUM C NMPHUHSITON Kilac-
cuduKauuel 1Mo BUAY ¥ JIUTEIABHOCTU KOHTAKTa ¢ OpPraHU3MOM 4YenoBeKa. IlosToMy ImaHupoBaHue U
[IPOBEIECHUE UCCIEIOBAHNNA U MCTIBITAHUMN MOJDKHBI OCYLIECTBIATh CIIEIUAIUCTRI, UMEIOHIME CITELINAJIBHYIO
[TOATOTOBKY U OMNBIT B 00JIACTH CAHUTAPHO-XUMUUYECKOM, TOKCUKOJOTMYECKON ¥ OMOIOTrMYeCKON OlLIEHOK
MEIULIUHCKHUX U3ACTIUH.

CraHoapThl 3TOM CEPHU SIBISIIOTCS PYKOBOMSIIUMU NOKYMEHTAMHU JUISI IIPOTHO3UPOBAHUS OMOJIOTH -
YEeCKOIro JeMCTBUS MEeOUILIMHCKUX U3IEAMHA Ha CTaauMM BLIOOpa MaTepHMaioB, MpeaHa3HAaueHHBIX N9 KX
U3roTOBIEHUS, a TAKXKE I UCCIENOBAHUM I'OTOBBIX OOpPa3LOB.

B cranpaptel cepuu T'OCT P UCO 10993, nuMeroiye rpynoBoii 3aronoBokK «3aenus MeXHIIUHCKHE.
OueHKa OMOJIOTHYECKOTO JeMCTBUS MEOULIMHCKUX U3AEIUNH», BXOIAT:

- yacTb 1| — oLeHKa U UCCNeXOBaHUSL;

- 4aCTh 3 — MCCIIEAOBAHUE T€HOTOKCUYHOCTHU, KAHLIEPOT€HHOCTH U TOKCUUYECKOT0 EMCTBUSA HaA perl-
PONYKTUBHYIO QYHKIUHIO,

- 4aCcTb 4 — UCCICAOBAHUE U3IEINM, B3aUMOIECHCTRYIOIIHUX C KPOBBIO;

- YaCTh 5 — UCCIeAOBaHUE Ha HUTOTOKCUYHOCTDL. METOIBI in Vitro;

- YyacThb 6 — HCCHeNOBaHUEe MECTHOTO JeHCTBHUS ITOCJe UMIDIAHTALIUU

- 4YaCTb / — OCTATOYHOE COAEPXKAHNE STHICHOKCUIA ITOCNE CTEPUIU3ALINU;

- 4acTb 9 — OCHOBHbBIE IIPUHLMITE HISCHTUPUKALUN U KOJUYECTBEHHOTO OTpeaeieHUs IMMOTeH M alb-
HBIX ITPOAYKTOB JAECTPYKLINH;

- yacTh 10 — uccaenoBaHue paspaxaruero 1 CCHCUOMIU3UPYIOIETO NEHCTBHUS

- yacTth |1 — uccnenoBaHue OOLIETOKCUYECKOTO IEUCTBUS;

- YacTh 12 — TIpUTOTOBJIECHUE MPOO U CTAHAAPTHEIE 00Opa3Ilbl;

- 4yacTb 13 — uaeHTU(UKALMS U KOJUYECTBEHHOE OIPEICIICHUE ITPOIYKTOB HECTPYKLIMHN TTOJIMMED-
HBIX MEOQUIIMHCKUX U3IEITUH;

- yacTh 16 — MozaeJIMpoOBaHHUE U MCCIeA0BAHNE TOKCUKOKHUHETUKY MPOJYKTOB JECTPYKIIMU Y BBIMbI-
BaHU4.

B HacTosgumieM ctaHaapTe IPUBEAEHBI METOABl U3YYeHHUSI LUTOTOKCUYHOCTH in VItro: 3KCTpaKLHMOH-
HbIM, MeTOI NPSAMOI0 KOHTaKTa U METOH OIIOCPEAOBAHHOIO KOHTAKTA.

Bridop MeTona n3ydyeHUsl OnpeleasieT AeTAIU MPUTOTOBJIICHUS 00pa3loB VIS UCCIEAOBAHUN Ha KJIE-
TOYHBIX KYJBTYpax, a TAKXKe CIiocod, Mpy ITOMOIIM KOTOPOTO KJIETKH NMOABEPraloT BO3JCHCTBUIO 00pa3LOB
MK UX DKCTPAKTOB.

MeTtonbl MCCleqOBaHMS, MpPUBEACHHbBIE B CTAHIAPTE, B3SThl U3 MEXIYHAPOIHBIX, HALlMOHAJILHBIX
CTAaHIApTOB, JUPEKTUB U HOPMATHUBOB.

OpHa Y3 METOOWK HCCaeNOBAaHUM HAa TOKCUYHOCTb Ha CYCNIEH3MOHHOH KPAaTKOBPEMEHHOM KYJIbTYpE
IMOABVKHBIX KJIETOK, NMpUMeHsieMast B Poccuu, IMMpUBEACHA B IIPUIOXKEHUHN A.

JlonmyckaeTcss NMPpUMEHATh APYTHEe METOAbI, O0ECTIeYUBAIOIIMUE OILIEHKY OMOJIOTMYECKOI'0 HEMCTBUS
MEeQULIMHCKHMX U3IOEJIHUN B COOTBETCTBUHU € TPEOOBAHUSIMN MEXIYHAPOIHBIX CTAHNAAapTOB.
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TOCYIAPCTBEHHBINH CTAHJIAPT POCCHUHUCKOHU OEIEPAIIUN

H3nema MeIHIMHCKHE

OIIEHKA BHOJIOTUYECKOI'O JEUCTBUS MEIUIITMHCKUX N3IEJIUNA

YacThp 5
HccaenoBanne HA HUTOTOKCHIHOCTD: MeTOIBI in vitro

Medical devices. Biological evaluation of medical devices.
Part 5. Tests for cytotoxicity: in vitro methods

Jlara sBegenna 2002—01—01

1 ObaacTb npUMEeHEeHNs

HacTosmuMil cTaHnapT yCTAaHABJAMBAECT METOAB MCCIAEAOBAHUS LIUTOTOKCHUYHOCTH MEIULIMHCKUX U3-
JIEeJIUHA In VItro: 3KCTpaKUMOHHBIM METOA NMPSAMOro KOHTAKTa, ¥ METO1 ONTOCPEdOBAHHOIO KOHTaKTa. BeIOOp
OOHOI'0 MM 00Jiee METOJOB U3YYEHUS 3aBYCUT OT NMPUPOJLI 00paslia, MoIeXallero uccaeJoOBaHUIO, yda-
CTKa IpeariosaracMoro IpMMEeHeHUs U XapakTepa UCIOJIb30BaHUS.

JIaHHBIC METOABI NPEAYCMATPUBAIOT MPOBEACHUE NHKYOAIIUM KIETOYHOU KYJIBTYpHI IHOO HEermocpen-
CTBEHHO, U000 nyreM IUPDY3UN, C BBHITSXKAMUA U3 U3MENUS, U (WIU) B KOHTAKTE C HU3ICIIUEM.

JHaHHbIe METOABI pa3paboTaHbl WUISE ONIPEACICHUS 1n vitro OMOJOTHYECKON peakIIuu KIIETOK MJIEKO-
[IUTAIOLUX T10 ONpeacieHHBIM OMOJOrMYECKUM [TapaMETPaM.

2 HopmaTuBHBIE CCBLIKH

B HacrosiieM cTaHaapTe UCIOAb30BaHbI CChUIKU Ha CIEAVIOLINE CTaHAAPTHI, Coaep Kallhe ITOJIOXe -
HUS, KOTOpbIE MOTYT PACCMATPUBATLCS KaK pas3lesibl HACTOSLUEro cTaHaapTa.

T'OCT P UCO 10993.1—99 Uznenug mequiuHckre. OneHKa OMOJIOIrMYeCKOro JeCTBUA MEAULIMHC-
KUX U3nenuit. OueHKa U UCCIIEA0BaHMS

[[OCT P ACO 10993.12—99 Uznenuss MeanuuHcKUe. O1ieHKa OMOJIOrnyecKoro neMCTBUs MeIULIUH -
CKuX n3aenauit. IlpurorosneHme nmpod U craHaapTHBIE 00Opa3Libl

3 OnpeneneHns

B HacTosguieM cTaHaapTe Ucnoab3yloT TepMUHBbI, MpuBedeHHbie B T OCT P UCO 10993.1 u I'OCT P
NCO 10993.12, a Takke ciaeayioLiye OonpeneaeHus:
3.1 MaTepnaj OTPHLUATEIbHOr0 KOHTPOJAA: Marepuall, KOTOpHIN, IOABEPrasiCh UCCJIENOBAHHUIO B COOT-

BETCTBUU C HACTOSILIMM CTAHAAPTOM, HE MPOSBISET HUTOTOKCUYHOCTH.

[TpumedaHnune — llens oTpuIATEILHOIO KOHTPOJAS — NMPOAEMOHCTPUPOBATh POHOBYIO PeaKlNI0 KJIETOK,
HarpHUMep MOJHUITUIECH BBICOKOH TUIOTHOCTH — UIA CMHTETUYECKHUX IMOJUMEPOB, a CTEPXKHHM U3 OKUCU ATIOMHHUA U
KEpPAaMUKU — T CTOMATOJOTHYECKHUX MaTEPHAJIOB.

3.2 MaTtepuas NOJOXHUTEABHOTO KOHTPOAA: Martepuain, KOTOpPBIM, ITOABEPrasiCh UCCIEIOBAHUIO B CO-
OTBETCTBUM C HACTOSLUUM CTAHIAPTOM, ITPOSIBISIET LUUTOTOKCUYHOCTD, MIPHU STOM Pe3yJbTaThl BOCIIPOU3-
BOJIUMBI.

[IpumMeuaHue— Llesnb MONoOXUTEAbHOIO KOHTPOJIS — MPOASCMOHCTPUPOBATh COOTBETCTBYIOILYIO PEAKLIHIO
TecT-cucTeMbl. HanpuMep, cTaOMIM3NPOBAHHBIN OJIOBOOPraHHMYECKNN NMOJUBUHWIXJIOPHUI MCIOAL3VIOT B KA4YeCTBE
ITOJIOXXHUTENILHOTO KOHTPOJA /I MAaTepUaJIOB M BHITSIXKEK, pa3BedeHHs PeHOoMa — B KAYECTBE IMOJOXHUTEIBHOTO KOHT-
POJISt JUTSl BBITSIXEK.

N3nanne opHIHAIBHOE
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3.3 KoHTpOAL peakTHBa: MojaenbHast cpena 0€3 UCCIEeAyeMOoro MaTepuana, KoTopasi MOoABEpraeTcs
BO34ENCTBHUIO YCIIOBUHM U MpOoOLEAYP UCCIEeTOBAHUS.

3.4 mocyna aas KyJabTypel: Ilocyna, BkiIouyasa CTeKJISHHBIE YallKu IleTpu, mimacTMaccoBble YalllKu
IUISE KYJIBTYPBI, TIJIACTMACCOBEBIC (DJIAKOHBI IS KYABTYPhl MJIU TVIACTMACCOBBIE TVIAHLIETHI 1 MUKPOTUTPO-
BAJILHBIC TJIACTUHBI.

[IpnMeyaHue— Mcnonb3yioT mocyay, COOTBETCTBYIOILYIO TPEOOBAHHMSAM KJlacca TKaHM U ITOIXOAAIYIO U
MCIIOJIB30BAHUA C KIETKAMU MJICKOITHTAIOILIMX.

4 IIpuroroBiienne oOpa3na

4.1 OcHOBHBIE NNOJIOXKEHHA

HNccnenosaHue npoBOAST HA BHITSDKKE U3 MaTepvana ¥ (M) Ha caMOM Marepualie.

Marepuan JoJIXKeH NpeACTaBIsTh COO0M KOHEYHBIN MPOAYKT WIHW YacTh KOHEYHOrO NPOAYKTA, TIpe-
Ha3HAYeHHOTO IS MCClAed0BaHH.

4.2 IlpuroroBiaeHue XHAKHX BBITSIKEK U3 MATEPHAJIA

4.2.1 O01He TpeOOBAHHS

YcnoBust NPpUTOTOBIEHUSA BBITSDKEK OOJIKHBI MPUOIMXKATLCS K YCIOBUSM KIIMHHUYECKOTO IPUMEHE-
HUSI, HO OBITHh Oo0Jiee XEeCTKMMM, YTOOBI OMpPEAEIUTh MOTEHIIMATBHYIO TOKCUYECKYIO OITACHOCTb, HE BbBI3bI-
Basl 3HAYMTENbHBIX U3MEHEHUH (pacIuiaBjeHUEe, UIU pacTBOpEHUE KYCOUKOB MaTepuaia, WM U3MEHEHUE
XUMUYECKON CTPYKTYpPHI).

I[IppuMevyaHHs

1 IIpn uHTEpNIpETALINM PE3YABTATOB UCCICAOBAHNH, YCIOBUSA KOTOPBIX OBUIM arpaBUpPOBaHbI, HEOOXOAUMO YUU-
THIBATh, HACKOJIBKO OTH VCJIOBHUS COOTBETCTBYIOT YVCJIOBHUSM PEATLHOIO MPUMEHEHUS Y IMOTEHIMAIbHOI TOKCUYHOCTH
U3ACINA.

2 KoHueHTpaumsa a1000ro 3HAOTEHHOTO WM 3KCTPAreHHOTO BeELECTBa B BBITSIXKKE, a CIEZOBATEIbHO, KOJUN'E-
CTBO, MOABEPTAIOILECECS BO3JACHUCTBHUIO KJIETOK, 3aBUCHUT OT TUIOIIAAM KOHTaKTa, oO0beMa BBITIXKH, pH, XuMHnueckoii
pPacTBOPHMMOCTH, OCMOMOJISPHOCTH, BCTPSIXMBAHUSI, TEMIIEpAaTyphl ¥ APYrux (pakTopoOB.

4.2.2 MoaenbpHasl cpela

1 MCCIeNoOBAHUMM HA KJIETKAaX MIJIEKOMMUTAIOLIUX MOXHO MCIIONb30BaTh CleAVIOLME MOAENbHbIE
Cpelbl:

- KYJBTYPAJIbHYIO Cpely C CHIBOPOTKOM;

- KYJIBTYPAJIbHYIO Cpeny 6€3 ChIBOPOTKU,

- 9 r/n1 xnopuaa HaTpusi B HEMOHMU3VMPOBAHHOM BOJIE;

- BOLY,

- IPYTYIO MOAXOOAIIYI0O MOAENIBHYIO Cpeny.

[TpumMeuyaHue— MoaenbHbIE CpeAbl NMPEACTABICHEI M0 Mepe YObIBAHUS CTENEHU MNMPEANOYTUTEILHOCTU. K
APYTUM TMOAXOOSIIIMM MOJACAbHBIM CpedaM OTHOCST pacTUTENbHOEe Maciao U puMetruncyabhokeun (JIMCQO). AIMCO
M3BECTEH KaK LIMTOTOKCHUYHBIN B ONpedecAeHHBIX TECT-CUCTEMAX TTPpU KOHLeHTpallUH, nipeBbiigalowei 0,5 % (1rmo oobe-

MY).

4.2.3 YcnoBuS NPUTOTOBIEHUS BBITAKKU
4.2.3.1 IlpurotoBiieHUE BHITSIKKHU CIEAYET IMTPOBOAUTE B CTEPUIIBHBIX, XMMUYECKU WHEPTHBIX 3aKpPhI-

ThIX KOHTEMHEPAX C COOMIOICHUEM ACEITTUKH.

4.2.3.2 BpeMss M TeMmepaTypa 3KCTPpaKIIMU 3aBUCAT OT XapaKTepUCTUK MaTepuana U MOJAEIbHOU
Cpe/bl:

a) He MeHee (24 £ 2) vy nipu (37 = 2) C;

0) (72 £2) 94 ipu (50 *+ 2) °C;

B) (24 £2) u nipu (70 £ 2) °C;

r) (1 £0,2) 4 npu (121 £ 2) °C.

YcioBUSI MIPUTOTOBAECHUSI BBITSKKHY JOJIKHBI 10 BO3MOXHOCTH UMUTHUPOBATh YCJIOBUSI OOBIYHOI'O UC-

noJb30BaHUA u3nenus. Haubonee nmpeAnOYTHUTENbHBI YCIIOBUS IIPUTOTOBJICHUS BBITSDKKU, U, B YACTHOCTH,
YCJIOBUS TIPUTOTOBJIEHUS BBITSKKU C MCITOJIL30BAHVEM KYJIBTYPAJIBbHOMU Cpelibl C CHIBOPOTKOM, MPUBEHEHBI
B TIepevYUCIIEeHUH a).
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PeKOMEHIOBAHHBIE YCAOBUA MOXHO TNPUMEHATh B COOTBETCTBUM C XapaKTEepUCTUKAMU H3AEIUS U
CTeIU(PUYECKUMU YCIOBUSIMH TTPUMEHEHUNS.

4.2.3.3 IIpn HEOOXOAUMOCTHU BCTPSAXUBAIOT COCYI C BBITSDKKOM, PerMCTPUPYIOT U JAXOT ITOSICHEHUS B
OTYETE.

4.2.3.4 Ilepen npuroToBJI€HUEM BBITSXXKU MaTepuajl peXyT Ha MaJlIeHbKHe KycodKU. /11 monumepos
UCTIONB3YIOT KyCO4YKH pa3MepoM 10 x 15 mm. LIloBHBII MaTepHal U3 OIUIABJIEHHOTO 3JIACTOMEPA UCCIEAVIOT
B HEIIOBPEXXACHHOM BU/JE.

4.2.3.5 CooTHOLIEHHUE TUTOUIAAM ITOBEPXHOCTH MaTepHalia B KBaJpaTHBIX CAHTUMETpax U o0beMa MO-
NeJbHOW cpelibl B MUJUIMJIMTPaxX AOKHO OBITh OoT 1,25 mo 6,0. Ilnomans moBEepXHOCTH BBIYMCISIIOT HA
OCHOBE O0O0l1Ier0o pa3dMepa o0Opa3na, HENMPABUJIBHOCT MOBEPXHOCTU M MOPUCTOCTh HE YYUTHIBAIOT. OIHAKO
pPECAJIbHBIE XapaKTEPUCTHUKHU [MOBEPXHOCTU YUUTBHIBAIOT ITPU UHTEPIIPETALUHN PE3YABTATOB UCTIBITaHUS. Eciu
[JIOIIAAb TTOBEPXHOCTHU ONPEAENIMTE TPYAHO, TO MCIOAB3YIOT COOTHOIIEHKE MAacChl 00pasiia B rpaMMax U
o0BbeMa MOJEJLHOM cpeabl B MUJITMJIUTpAX exallee B auamna3oHe 0,1—0,2 B cooTtBeTCTBUU ¢ Ta0auIiEeH 1
['OCT P UCO 10993.12.

4.2.3.6 BBITSXXKU MO BO3MOXHOCTU CJIEAYET UCIOJIb30BAaTh Cpa3y IMOCJE NMPUTOTOBIIEHUS.

EcCnu BBITSIXKKU XpaHAT, TO CTAOMJIBHOCTh BBITSIXKEK B YCJIOBHUSIX XpaHEHUS CJIEAYET ITPOBEPUTH COOT-
BETCTBYIOLLIMUMH METOJAMHU.

Ecau BHITSXKY (riepe KOHTAKTOM C KJIeTKaMH) PUIBTPYIOT, LIEHTPUPYTUPYIOT UIH 00padaThIBAIOT
KakKUM-JIMOO APYrUM CIIOCOOOM, 3TO HEOOXOAMMO BHECTH B OKOHYATE/IbHBIM OTYET B COOTBETCTBUU C
paszgenoMm 9. llonbop pH BBITSKKM TakKe 3aHOCAT B OT4YET. MAHUITYISIMU C BBITSDKKOW, HanpuMep noaodop
pH, MOryT noBnusith Ha pe3yJbTar.

4.3 1Ipurorosienre MaTepHaia AJjs UCCAENOBAHHA METOAOM NPAMOro KOHTAKTA

4.3.1 Marepuainsl pa3iM4HBIX (POPM, pa3sMepPOB WIH PUIUYECKUX COCTOSTHUN (HANIpUMeED XUIKOE WIN
TBEPJOEC) B UCCICAOBAHUAX HAa HIUTOTOKCUYHOCTh U3Y4YalOT 0€3 U3MEHEHUH.

KenarenbHo, YTOOBI XOTs OBl OHA U3 CTOPOH TBepAOro oOpasua Oblia rrockoi. Ipyrue ¢dopMel U
(bu3nuecKkre CoOCTosTHUSA TpeOYIOT BHECEHUSI U3MEHEHMI B 00pa3ell.

4.3.2 CTepHIBHOCTDb 00pa3la JOMKHA COOTBETCTBOBATh TpeboBaHuIM 4.3.2.1—4.3.2.3.

CoO0101aK0T CTEPUIBHOCTD NIPU IPUTOTOBJICHUM BBITSXXEK U UCCIEAOBAHUSIX MAaTEPUATIOB CTEPHITU30-
BAHHBIX U3IEJINM.

4.3.2.1 VccnenyemMpbie maTepyaibl CTEPUMIN30BAaHHBIX U3ENVH MTOABEPraloT MPOLIECCY TIPUTOTOBIEH U
BBITSDKKA U UCCIEOOBAHUIO ¢ CODIIIOOCHUEM YCIOBUH acernTHKH.

4.3.2.2 Uccaenyemble MaTepUalIbl U3JICIUNA, KOTOPbIE BBINYCKAIOT HECTEPWIBHBIMH, HO NOABEPraoT
CTEpUJIN3aLMM [TEpea MPpUMEHEHUEM, CTEPUIIU3YIOT METOAOM, PEKOMEHAOBAHHEIM n3rotosuteneM. Ipuro-
TOBJIEHUE BBITSIXKKU U UCCIIEAOBAHUE TMIPOBOIAT C COOMIOAEHUEM ACEIITUKHU.

Bosaencrasue METONOB CTEPUNU3ALNN U CTCPUINIYIOLUUX areHTOB HA U3JEHHe IIPUHUMAIOT BO BHU-
MaHUeE TTPU BBIOOpE IMpOoLEnyphl NMPUTOTOBJICHUS UCCIIEAYyeMOro Matepuana, nmpealiiecTBYIOel UCITONb30-
BAHHMIO 3TOr0 MaTepuajia B TeCT-CUCTEME.

4.3.2.3 Uccnenyemble MaTepyaibl U3NECNAUNA, KOTOPBIE MOTYT ITPUMEHSTBHCS HECTEPUIIBHBIMH, UCITOJIb-
3YIOT B TAKOM BUIE, B KAKOM OHH BBINYCKAIOTCS, IMPOLECC MPUTOTOBJIECHUS BBITSIXKU U UCCIEIOBAHUE
ITPOBOJSAT C COOMIOICHUEM ACENTHUKH.

4.3.3 ZKUIKOCTH UCCICAYIOT TPSMBIM OCaXIEHHUEM MJIM OCAXIEHMEM Ha OMOJIOTMYECKH UHEPTHYVIO
abCoOpPOUPYIOLLYIO MATPULLY.

[TpumMeyaHnue— [Ing 3704 HENHU NMOAXOAAT (PUIILTPOBAJIBHBIE JUCKH.

4.3.4 Ecnu HeobXxoaumMo, MaTepHasibl, KOTOPbIE B COOTBETCTBUU C KJIACCU(MUKAIIMEH SIBISIOTCS CYyIep-
agcopOeHTaMM, CMAUUBAIOT Iepea UCCAEAOBAHUEM, YTOOBI M30€XaTh COpOLIMHU KYyJALTYpaJlbHOM Cpelbl B
coCyle, UCIOJb3yeMOM JISI UCCIIENOBaHMUS.

5 JIMHMHU KJIeTOK

5.1 OObIYHO HUCITONAB3YIOT U3BECTHBIC JIMHUU KIIETOK U3 U3BECTHBIX UCTOYHUKOB.

5.2 Ecnu tpebyeTcsa ocodasd UYyBCTBUTENBHOCTD, UCITOJIB3YIOT JIMIIBL MEPBUYHBIC KJIETOYHBIE KYJILTYDEI
U JIUHUU KIIETOK, IMOJy4eHHbI€ HEIMOCPEACTBEHHO M3 XUBBIX TKAHEM, €CIIK MOXHO ITPOAEMOHCTPUPOBATE
BOCITPOU3BOJIUMOCTE U TOYHOCTb OTBETHOM PEaKIIUMU.

2% 3
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5.3 Ecau MaToyHast KyJbTypa JUHHUU KIETOK XPAHUTCS, TO €€ XPaHAT npu TeMmreparype MUHycC 80 °C
WM HIDKE B COOTBETCTBYIOLLUEN KJIETOUYHOM Cpelie, COAEPXKalleH BEILECTBO, 3alliU1AI0lee OT BO3ISHUCTBUSA

HU3KUX TEMIIepaTyp, HAIpUMEDP AUMETUICYAbMOKCUI NN IIMLEPOa. AnutenbHoe xpaHeHHe (OT HECKOJIb-
KUX MECSILIEB IO MHOTHX JIET) BO3MOXHO TOJNBKO ITpU TeMieparype MUHyc 130 °C unum Huxe.

3.4 J1ng uccaeqoBaHUS MCNOJb3YIOT JIMLUIL KIETKHU, HE COoAepKalllie MUKOIJIa3My.

[Iepen ucrnionp3oBaHUEM MATOYHbIE KYJbTYpbl UCCIEAYIOT HAaAEeXXHBIM METOAOM, UYTOOLI YOEOUTLCS B
OTCYTCTBUU MUKOIIIa3MBbl.

6 KyabsTypaiabnasa cpena

6.1 KynbpTypanpHas cpena g0JKHa ObITh CTEPUIBHOM.

6.2 KynbTypanbHad cpefia ¢ ChIBOPOTKOM MM 6€3 Hee J0JIXXHAa COOTBETCTBOBATb YCJIOBUSIM, HEOOXO-
IUMBIM IS POCTa WU MOAAEPKAHUS XKU3HECTTOCOOHOCTH ONPEAEICHHON JIMHUM KIETOK.

MoOXHO BKJIIOYWUTH B COCTAB cpedbl aHTMOMOTHUKH, YOEIUBIIUChH, YTO OHW HE OKa3bIBAIOT OTpHULA-
TEJIBHOTO BO3JACUCTBUS HA UCCIEIOBaHUE.

CTaOUJIBHOCTE Cpelbl KYJIBTYpPbl MOXeET pa3nu4yaTbCsd B 3aBUCMMOCTU OT KOMIMO3WLIMHU U YCIOBUM
xpaHeHus. Cpelny, coaepXallyio CbIBOPOTKY U TITIOTAMUH, XpaHST IMpU TeMiepartype ot 2 10 8 “C He 6oJee
7 cyT. Cpeny, coaepxallyro IVIIOTaMUH, XpaHAT NpHU TeMIiieparype ot 2 no 8 °C He Oomnee 1 Mmec.

6.3 pH xynerypanbHbIX cpel MOANEPXKUBAIOT HA YpoBHE 7,2—7 4.

7 IIpurorosjieHHe MAaTOYHOM KJIETOYHOM KYJIbTYPbI

7.1 Ucnonb3yst BbIOpaHHYIO JIMHUIO, TOTOBST COOTBETCTBYIOLIEE KOJTHYECTBO KJIETOK, YTOOBI MX XBa-
TUJIO Ha Bce UccienoBaHue. ECIM KIeTKH JOJKHBI ObITh BBIpALUEHB! U3 KYJbTYP, B3SITBIX M3 XpaHUJINLLA,

A€ OHU XPpaHUIHUCDh B IMPUCYTCTBHUH aIrCHTA, 34dlIAULIAIOLLICTO OT BO3ICUCTBUS HU3KUX TCMIICPATYD, I3TOT
AI'CHT YVIAJAIOT. Hepeﬂ NCITOJIb30BAHHUEM KIICTKU IICPCCCBAIOT XOTA Obl OXUH paa3.

7.2 KneTku ynasnsiioT 1 BHOBb IPUBOASIT BO B3BELICHHOE COCTOSIHUE TTyTeM (PEPMEHTHOM Y /UJIN MeXa-
HUYECKOM jAe3arperauyu, UCIosib3ysli Hauboaee MOAXOASIIUN METOL VIS KaXIOH JTUHUU KIIETOK.

8 MeToapl HCCJe10BAHUA

8.1 KoanyecTBo nyobJeid

151 r1ipo0 U KOHTPOJISI HEOOXOOAUMO HMCITOJIL30BAaTh HE MEHEE TPEX AyOJiei.

8.2 HUccaenosanue BbITIXKEK

8.2.1 Ins nocTuxXeHUus BO3AEHCTBUS BBITSDKEK KallaloT ONPEAc/ICHHOE KOJIWYECTBO ITOCTOSTHHO Mepe-
MeIIMBaeMOM KIJIIETOYHOI CYCIeH3UHM B KaXablK cocyl. PABHOMEPHO pacnpeaensioT KJIeTKU MO MOBEPXHO-
CTU KaXJOro COCyaa JerkKvM BpallCHHUEM.

8.2.2 BoigepxusatoT XynbTypsl IpH (37 + 2) "C B Bo3ayxe B NpUCYTCTBUU 5 % (110 00bEMY) IBYOKUCHU
yrjepona Wiu 0e3 Hee B COOTBETCTBHMH C BBIOpAHHOM JUISI KYJIbTYPAJILHOU cpeabl Oy(pepHOU CUCTEMOM.

HMccnenoBaHue MOXKHO OCYLIECTBISTh HA MOHOCHOE, KJIETKU KOTOPOIro MPUKPEIIAITCI K KaKOMY-
b0 TBEPAOMY CYOCTpaTy, WIHM Ha CBEXENPUTOTOBIEHHBIX CYCIIEH3UOHHBIX KIETKAX.

[Ipn ouieHKe 0O6pa3oBaHUS KOJOHUM CAEAYET UCMOJIB30BATH COOTBETCTBEHHO HU3KYIO IJIOTHOCTh KJIE-
TOK.

8.2.3 OcMaTpuBaIOT KYJAbLTYPHI IIPU NMMOMOILUM MUKPOCKOTIA.

8.2.4 IIpoBoasaT UcciienoOBaHUE Ha CaMOM BBITSXKKE MU CEPUU PA3BEACHUN BBITSKKU, UCTIONb3YS TS
3TOTI0 KYJABTYPAJIBHYIO Cpely.

Ecnu B uccaegoBaHUU UCITONB3YIOT MOHOCJON, TO KYJALTYPAJIBHYIO Cpedy CIASAYET YAAINUTDb, OTAC/IUTD
OT KYJbTYPbl U 100aBUTH HEOOXOAMMOE KOJIUYECTBO BBITSXKKM WK €€ pa3BedCHUE B KaXXbIl M3 COCYIOB.

Ecay B MccaeoBaHWM MCITONB3YIOT CYCIIEH3MOHHbIE KJIETKU, TO HJ00ABISIOT BBITSKKY MJIU €€ pPa3Be-
IeHHe B KaXXIbl U3 OyOAHUPVYIOLIAX COCYI0B Cpa3y XKe MNMocje NPUroTOBICHUS KJIETOUHOU CYCIIEH3UU.

8.2.5 Hedusuonornyeckyro BBITSXKKY, HAlIpUMEP BOAY, U3YYalOT NMpU Hanbdosee (PU3NOJIOTUUYECKH
COBMECTUMOM KOHLIEHTPALMHY TIPU pa3BEICHUU B KYJLTYPAJIBHOU CpEE.

[IpuMedaHn e — PekoMeHayeTcss UCMIOMb30BaTh KOHUEHTPUPOBAHHYIO KYJIBTYPAJIbHYIO CPERY, HAIIPUMED
2%, 5% nnsa pa3BeACHHbIX BOJHBIX BBITSXEK.
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8.2.6 J100aBsIlOT M3BECTHBIE KOJIMYECTBA IMYCTOrO PEaKTHUBa, OTPHULIATEJBHOTO M TIOJOXUTEIBHOI'O
KOHTPOJST B JOMOJHUTEIBHBIE OYOJIUPYIOLIHUE COCYHI.

[IpumMedaHnHne — KOHTposb B BUAE CBEXEH KyAbTYPalbHOH Cpelabl NMPU HEOOXOAMMOCTH ITOJIBEPTAIOT
MCCIIEJ0BaHUIO.

8.2.7 MHKyOUpYIOT COCYyIbl, UCIIOJIB3YSl YCIOBUS, TNpelIOoXeHHbIe B 8.2.1, B TeYeHMe 1epuoia Bpe-
MEHU, COOTBETCTBYIOLUETO CMIELUM(PHUIECKUM YCIOBUSIM BbIOPAHHOTO MCCIIEAOBAHHA.

8.2.8 ITocne nHkybauuu ot 24 1o 72 4 onpeaeasioT HUTOTOKCUYHOCTL B COOTBETCTBUU C 8.5. Ecnu B
MCCNIEA0BAHUM HCTIONb3YIOT CYCIIEH3MOHHYIO KPaTKOBPEMEHHYIO KYJAbTYPY TMOABUXHBIX KJIETOK, TO Bbl-
TSDKKY NMOMELAI0T B COCYA Tepes TeM, KakK B Hero aodasisaroT kietku. Ilocsie 3toro cpasy onpeaensior
HWTOTOKCUYHOCTL TpHU TeMriepatype U pH, coBMecTUMBIX ¢ TeMliepaTypoi ¥ pH xineTok MiiexonuTaioumnx.

8.3 UccaenoBaHue METOAOM NIPIMOro KOHTAKTA

DTO UCCJEIOBAHUE TTO3BOSIET OCYILUECTBUTh KAYECTBEHHYIO ¥ KOJWYECTBEHHYIO OLIEHKY LIMTOTOKCHUY-
HOCTH.

8.3.1 Ins npssMOro BO3AEMCTBUSI HA UCCIIeAyeMbIi 00pasel KanaT U3BECTHOE KOJIUYECTBO MOCTOSTH -
HO ITOMeLIMBAeMOH KJIETOYHOM CYCTICH3HU B KAXIbIA U3 HY>XKHOTO KOJMYecTBa cocyl. PaBHOMEpPHO pacripe-
eS0T KJIETKU M0 MOBEPXHOCTU KaXXJ0Tr0 pacTBOpa, OCTOPOXHO Bpallasi COCyA B MTOPU3OHTAILHOM TIJIOC-
KOCTH.

8.3.2 NuxkyOupyioT KynbTypy npu temneparype (3712) °C B Bo3ayxe B npUcyTcTBUU 5 % (1o oOne-
MY) JUOKCHAA yriepona Wiy 6e3 Hee B COOTBETCTBUU ¢ BLIOpAHHOMW ISl KYJAbTYPAIbHON cpeabl OydhepHON
CUCTEMOH JO TexX Mop, TNMoKa KyJbTypa He BbIpacTeT MPUOIU3UTEIBLHO IO CONPUKOCHOBEHMS! KIIETOK B
KOHLIE Jorapu(pMnUuIeCKou (ha3bl KpUBOHU POCTA.

8.3.3 OcMaTpuBaIOT KYJIbTYPY, UCIIOJIB3YsT MUKPOCKOTII.

8.3.4 Yjaansaior KyJAbTYPAJIBHYIO cpeny. 3aTeéM B KaXIblM COCYA HOJMBAIOT CBEXVYIO KYJIbTYPAJIbHYIO
cpeny.

8.3.5 OCTOpPOXHO NMOMELIAIOT OTACJbHLIC TIperapaThl UCCAeAyeMOTro o0pa3iia Ha KJIETOYHbBII CJIoH B
[IEHTPE KAXAOTo AYOIMUPYIOLIEro cocyaa v yOeXaoTCA B TOM, UTO IIpenapaT noKpsiBaeT '/ - NMOBEPXHOCTH
KJIETOYHOTO 00pa3lia.

I TposIBNSIOT OCTOPOXHOCTD, UTOOBI ITPEAOTBPATUTL HEXEJIATE/IBHOE IBHXKEHUE TIPEnapaToB, [TOCKOJIBKY
OHO MOXKET MPUBOAUTL K (PU3UYECKOMY MOBPEKIAECHUIO KIIETOK, KOTOpOEe MOXHO Ha0I04aTh B BUIE YYaCT-
KOB KJIETOK, HE JOCTHUTIUMX KOHIIA JIOTAapU(PMUUYECKOHN (Pa3hl.

[TpumMeuaHue — Ilpy HEOOXOIMMOCTH TIpernapaT MOMeLIAIOT B COCYA Mepel TeM, KaK B Hero go0asnsior
KJIETKH.

8.3.6 I'oTOBAT NyOAMPYIOLIME COCYABI IJI1 MATEPUAJIOB OTPULIATEIHBHOIO U MOJIOXUTEIBHOIO KOHTPO-
T4l

8.3.7 MHKYOUPYIOT COCYI B YCIIOBUSIX, ONTMCAHHBIX B 8.3.2, B TeYeHUE Iepuoaa BpeMeHU (He MeHee
24 J), COOTBETCTBYIOLIEIO CreU(PHUIECKUM YCIOBUSIM BbIOpAHHOTO MCCNENOBaHUS.

8.3.8 CaMBalOT BCIUILIBAIOILYIO HA [TOBEPXHOCTh KYJABTYPAJAbHYIO CPENY U OINpPeAeasIIOT LIMTOTOKCHY -
HOCTb B COOTBETCTBUM C 8.5.

8.4 Uccaepopanue nyremM HenpaMoro KOHTaxKTa

8.4.1 Iuddviuga arapa

BDTO UCCaea0BaHUE MUCIIOAB3VIOT IJISI KaUeCTBEHHOM OLIEHKU LUHMTOTOKCHYHOCTU. MccienoBaHue He-
IIPUTONHO AN BbIMBIBAEMBIX MMPOAYKTOB, KOTOPbIE HE MOTYT AU(MPOYHAUPOBATL Yepe3 CAOM arapa.

8.4.1.1 JIng nccnenoBaHMsl KarnaloT U3BECTHOE KOJIMYECTBO MOCTOAHHO MOMELINBAEMON KJIETOYHOM
CYCIIEH3MH B KaXXIblM 13 HY>KHOT'O KOJIMYECTBa IyOJIUPYIOILUX COCYA0B. PacnpenensoT KJIeTKH paBHOMED-
HO 10 NIOBEPXHOCTH KaXXIOro cocyla, OCTOPOXHO Bpaulasi COCy/lbl B TOPU30HTAIBHOM HaNpaB/icHUH.

8.4.1.2 Nuxybupyror Kyabtypsl nipu (37 £ 2) "C B Bo3ayxe ¢ 5 % (1o o6beMy) IBYOKUCU yIJiepoaa
MU O€3 Hee B COOTBETCTBUY C BBHIOPpAHHON ST KYALTYPAJIbHOU Cpelbl Oy(pepHOM CUCTEMOM JO TEX TOP,
ITOKA KYJABTYPBHI HE BLIPACTYT NPUOIUIUTENBHO O CONIPUKOCHOBEHUS KJIETOK B KOHIE NOoTapudpMUUeCKoun
(ba3bl KPMBOM poOCTA.

8.4.1.3 OcMaTpHrBaIOT KJIETKHU, UCIIONb3YS MUKPOCKOII.

8.4.1.4 YnansaioT U3 cocyda KyJbTYPaJbHYIO Cpelly. 3aT€M TOTOBAT CBEXYIO KYJIbTYPAJIIBHYIO Cpeay,
CMeLlIaB ChIBOPOTKY C pacTasiBULIMM arapoM, 4TOObl OKOHYaTeJbHasd KOHLEHTpAalMs arapa COCTaBIsIa OT
0,5 no 2 r/n, n packanslBalOT COOTBETCTBYIOLUMH 00BEM B KaXIbIK cocyd. VICronb3yrOT UCKIIOYUTEIIBEHO
arap, KOTOPbIY NMOAXOAMNT IJIS1 BRIPALLIMBAHUS KJAETOK MJIEKOTIUTAIOWNX B KyAbType. CMECh KyJIbTypaJibHOM
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Cpeldbl C arapoM IOJIXKHA NPEACTABISITh COO0OM XUAKOCThH, TEMIIEPATYPA KOTOPOU JOKHA OBITH COBMECTHMA
C TEMITEpAaTYPOH KIIETOK MJIEKOITUTAIOLIIUX.

[l pyMedyaHnume — BO3MOXHB NMOCTABKH arapa ¢ JOCTATOYHBIM IHANa30HOM MOJIEKYISIDHOI'O Beca U
YUCTOTHI.

8.4.1.5 OcTopoxXHO MOMELIAT HECKOJILKO TPENnapaToB UCCheayeMoi NpoObl HA OTBEPJAEBUIMHI CJIOH
arapa B KaXIblii COCyd. Y0eXIarTcsa, YTO MpenapaT MOKPhIBAET MPUOIUIUTENLHO '/ - TTOBEPXHOCTU KIlE-
TOYHOTIO CJIOA.

Bce agcopObupyronivie MaTtepruansl ¢ KyAbTYPaJTbHOU CpeaO CIEAYET CMAYUBATh Mepea TEM, KaK I10-
MECTUTh HA arap, BO U30eXaHUE Aeruiapartaly arapa.

8.4.1.6 T'oToBAT nyOnUpyOLIHMe COCYABI C MIperapaTaMyi OTPULIATENILHOTO U ITOMOXUTEIBHOIO KOHT-

pOJIS.

8.4.1.7 NHKyOUpPYIOT cOCyabl B YCJIOBHUSIX, MPEACTABACHHBIX B 8.4.1.2, B TeueHHe Mepuoaa BpeMEeHHU
24—72 v,

8.4.1.8 OcMmaTpuBaloT KJIETKH, ONPEACASIOT LIUTOTOKCUYHOCTD IEped 1 IOC/Ie yIaJleHUs IperapaTosB
¢ arapa. Mcrnojb3oBaHue BUTAJIBHOU OKpACKU, HAIIPUMEP, HEUTPAJIBHOIO KPaCHOIro, CIIOCOOCTBYET OIpe-
NeJEHWI0 UMTOTOKCUYHOCTH. BUTaIBHYIO KpacKy MOXHO J00AaBUTh IO WM TIOCAE MHKYOALIMM C ITpernapa-
ToM. Eciiy Kpacka mobassieHa rnepes MHKyOaLMe, 3alMILAI0T KYJIbTYPhI OT BO3JIEHCTBYS CBETa BO U30exKa-
HUeE TTOBPEXIEHHUS KJIETOK BCIAEACTBUE (POTOAKTUBALIMM BUTAJIBHOM OKpPAaCKHU.

8.4.2 Indpdy3us dpuabTpa

DTO UCCIeNOBAHUE UCIIONB3YIOT MJISI KAYECTBEHHOM OLIEHKH LMTOTOKCHUYHOCTH.

8.4.2.1 Ilomewarot ceoboaublit oT ITAB dunbTp pazmepom mnop 0,45 MM B KaXXIbIi cocya 1 10OaBJIsI-
IOT U3BECTHOE KOJUYECTBO MOCTOSIHHO TepeMelllMBaeMOM KIIETOYHOM CYCITeH3WU B KAXIBIA U3 COOTBET-
CTBYIOLLIETO KOJIMYECTBA AYOJIUPYIOLIUX COCYAOB JJIs1 UCTIBITAHUA. OCTOPOXHBIM BpallleHHEM PACTIPEACIISIIOT
KJIETKHU PABHOMEPHO ITO IMOBEPXHOCTU KaXa0ro GPUiabTpa.

8.4.2.2 UHKYOUpy10T KyAbTyphl Iipu (37 £ 2) °C B Bo3ayxe B IpUCYTCTBUH 5 % (110 00beEMY) IBYOKH-
CH yrjepoaa Wiu 6e3 Hee B COOTBETCTBUU ¢ Oy(depHON CUCTEMOM, BBIOpAHHOU IS KYABTYPAJIbHO! Cpelbl
00 TeX IOop, MMOKA KyJAbTypa HE BBIpACTeT MPUOIUUTENBHO A0 COIMPUKOCHOBEHUS KJIETOK B KOHILE JIora-
pudMHYEeCKOM (pa3pl KPUBOH pOCTA.

8.4.2.3 OcMaTpuBaoT KYJbBTYPbI, UCITOAb3YsI MUKPOCKOI.

8.4.2.4 YIansroT U3 COCyI0B KYJILTYPAIbHYIO Cpeay. 3aTeM PUILTPBI CTOPOHOUN, HA KOTOPOIX HAXOIST-
CS KJIETKH, IMTOMELLAIOT Ha CJIOH oTBepAeBlUero arapa (cM. 8.4.1.5).

8.4.2.5 OCTOpOXHO NMOMEIUAIOT AYOMUPYIOLIME TTpenapaTel UCCIeayeMOoro oopasa Ha BEPXHIOK CTO-
poHy MUAbTPA, HA KOTOPOM HET KIIETOK. AKHMIOKHE IKCTPAKThl U CBEXecMellaHHble CMECHU ITOMellaloT B
UHEPTHBIE KOJbLIA, HAXOALIHMECTd Ha PUIbTpax.

8.4.2.6 ToroBsiT nyoaupyrole GUIbTPHI C MpenapaTaMu OTPULIATEABHOIO U MOJMOXUTEIBHOIO KOH-
TPOJISL.

8.4.2.7 UHKyOUpYIOT COCYABI, UCITOJB3YS YCIOBUSA, onucaHHbIe B 8.4.2.2, B TeyeHUe 2 4 £ 10 MuH.

8.4.2.8 OCTOpOXHO yIAIAIOT MIpenapathl ¢ (UABTPA U OTACASIOT (PUNBTP OT NOBEPXHOCTU arapa.

8.4.2.9 OnpenensiorT HMTOTOKCHYHOCTDb, UCIIOb3YST aJ€KBAaTHYIO METOAUKY OKpalluBaHUSI.

8.5 Onpenenenne MUHTOTOKCHYHOCTH

8.5.1 OnpenensoT HUTOTOKCUYHOCTh METOAOM Ka4e€CTBEHHOU WJIN KOJMYECTBEHHOM OLIEHKH.

KayecTBeHHas OlleHKa: OCMaTPUBAIOT KIIETKU 4Yepe3 MUKPOCKOIT, YTOOBI OLEHUTh M3MEHEHHS, Ha-

[IpUMep, U3MEHEHUe 001Iell MOP(MOIOrMY, BaKyoJaU3aLHMIO, paclIeIUICeHUE, TU3UC KJIETOK U LEJIOCTHOCTh
MeMOpaH. OTKJIOHEeHHUE OT HOPMAJIBHON MOP(QOJOTMHU PETUCTPUPYIOT B OTYETE OO0 UCCIAEOOBAHHUM OITUCA-
TeJbHO (HalIpUMep He OOHapyXeHO, HeOOoIbLIINEe U3MEHEHHUS, CPEAHUE U OYEHDb 3HAYUTENBHBIC) UK LIUD-
paMu (Hanpumep 0, 1, 2, 3). OnUcChIBAaIOT METOZ OLIEHKU B OTYETE.

KonnuyecTBeHHass OLEHKA: U3MEPSIIOT KOJUYECTBO IMOTHOILIMX KIIETOK, 3aMEIJICHUE POCTa KIIETOK,
npoaudepalio KJIETOK WIN 00pa3oBaHUE KOJOHUU. YUCNIO KIIETOK, KOJIMYECTBO O€JIKa, BEICBOOOXIACHUE
(bepMEHTOB, BLICBOOOXIEHUE BUTAIBHOU OKPACKHU, UBMEHEHUE MOJABUXHOCTH KIIETOK WU APYroh U3Me-
PUMBIM MapaMeTp, KOTOPBIE MOXET ObITh KOJIMUECTBEHHO OLIEHEH [IPU IMOMOILUUA OOBEKTUBHBIX CPEACTB.

Pe3ynbpTaThl peruCTpUPYIOT B OTYETE 00 UCCIECIOBAHUU.

IpuMedaHnwuwe — a9 oTAENBHBIX METOJAOB ONPCACICHUS LUTOTOKCUUYHOCTA BO3MOXHO TOTpedyeTCs
HYJICBOE BpeMsA WM 6a30Bast TMHUS KJIETOUHON KYJILTYDHI.
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8.5.2 Yb6exnaroTcs B TIHATEJIBHOCTU BHIOOpa METOIOB MCCAECAOBAHMSI, TAK KAK pe3yJabTaThl UCCIEN0-
BAaHWSI MOT'YT 0Ka3aThCsl HEYIOBJIECTBOPUTEJIBLHBIMU, €CJIM MCCIEAYEMBIN IIperapaTr BbICBOOOXIAET Belle-
CTBa, KOTOPBIE CO3HAIOT TIOMEXU B TECT-CHUCTEME MJIK B U3MEPEHUHU.

ITpuumMeuyuaH ue — MarepHasnbl, KOTOPbIC BBIACASIOT (GOpMaNbACTUA, HUCCICAYIOT, TONBKO OIpeaesss
WUIHECITOCOOHOCTE KJIETOK.

8.5.3 Ilpu Hanuuum OYEBMIHBIX pa3UYUid B pe3yabTaTax HUCCIEAOBAHUM MEXAY AYONMPYIOLIVMU
COCYIaMU C KYJIBTYPOH UCCIHEOOBAHUE CHEAYET CYUTATH HEYAOBJIETBOPUTEIBHBIM.

8.5.4 Ecnu oTpHUATENBHBIN, TOJOXUTENBHBIA UIU APYIrOol KOHTPOJAb (3TAJIOHHBIN KOHTPOJb, KOHT-
pPOJIb CPENBI, MYCTO, KOHTPOJb PEAKTHUBA U T. 1I.) HE UMEIOT OXXHMJAAEMOI0 OTKJIIMKA B TECT-CUCTEME, TIOBTO-
PAIOT UCCIIEA0OBAHUE.

9 OTyeT 00 HCCIICTOBAHNH

B oTueTe 00 nccaeqoBaHUM JOJKHBI OBITE IIPUBEACHEL:

- OIIMcaHue obpa3sla;

- TUHWUU KIIETOK;

- KyJbTYpaJibHas Cpela;

- METOJ OLI€HKHU;

- XOJI 3KCTparupoBaHUs (€CIU HYKHO) U, IIO BO3MOXHOCTU, NIPUPOAA M KOHLEHTPALIUSl BbIMBIBAC-
MBIX BELIECTB;

- OTPUUATEBLHBIN, MMOJIOXHUTENBHBIM U ApYyrue BUAbI KOHTPOJIA,

- OCMOTPHI,

- MT100bIe COOTBETCTBYIOLIME AaHHbIe, HEOOXOOUMEIE MUISI OLIEHKHW PE3yJbTaTOB.

10 Onenka pe3yJpTaToB

PesynbTaThl UCCIEAOBAHUS OLEHUBAIOT KOMIIETEHTHBIE UHQOPMHUPOBAHHLIC TULA, CIIOCOOHBIE MTPU-
HUMATh pelUeHUsT HA OCHOBE JAHHBIX UccaenoBaHusi. Ecniu Ha oCHOBe TOJYYEHHBIX Pe3YJIbTaTOB HEJIb3S
CHEeJAaTh BBIBOJBI, UCCJIEJOBAHME ITOBTOPSIOT.
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ITPUJIOKEHHUE A
(CripaBOYHOE)

HccnenoBanne Ha TOKCHYHOCTh HA CYCNEH3MOHHON KPATKOBPEMEHHOM KYJIbTYpe NMOABHAKHBIX KJIETOK

A.1 IIpuroroBieHue BLITKEK

A.l.1 T'oTOBST BBITSIKKH W3 KOHKPETHBIX U3IC/INN COrIaCHO HOPMATHBHOM JOKYMEHTALUH.

A.2 UccaenoBanue Ha TOKCHIHOCTD

A.2.1 ObopyaoBaHHUE U peaKTHUBBI

Hna npoBedeHUs] UCCAEAOBAHUA [TPUMEHSIOT:

~ CTEHA W1 UccaenoBaiuii (A.3);

- pobupKH ¢ nputepToil npodbkout, 10 wr., odbreMoOM no 2 Mi;

~ J103aTOp MUIETOYHBINA 00beMoM 0,2; 0,1 mi;

~ BE€Chbl aHAJIMTHYECCKHUE C TTOIPEIHOCThIO B3BeLIMBAaHUA He Oonee (0,001 r;

- MMUHIIET aHaTOMUYEeCKU1 MIUHON 250 MM;

- cocyn [ploapa, 2 UIT.

- TEPMOCTAT ¢ MAKCUMaNbHON TeMriepaTypoit 30 °C;

- TJIIOKO3a, Y.1.4a,

- HATPUHA JTUMOHHOKUCIBIM Tpex3aMeUIEeHHbIN, Y.0.4;

- crnepMa ObIKa (3aMOPOXKEHHAA B XUJIKOM a30Te), UCTIONB3YIOT B KAYECTBE CYCTICH3MOHHON KpaTKOBPEMEHHOMN
KYAbTYypbl IMOJABHXKHBIX KJICTOK.

A.2.2 B TeyeHUe 3KCIIEPpUMEHTa TEMIIEpaTypa pacTBOpoB AoJkKHa ObITH (40 £ 1.5) °C.

A.2.3 JIns onpeneseHUsT MHIAEKCa TOKCUYHOCTH ONBITHOrNO pacTBOpPA €ro CPaBHUBAIOT C OTPULATEILHBIM KOHT-
pPOJIbHBIM PAacTBOPOM (Jajiee — KOHTPOJILHBIM PacTBOpOM). B KauecTBe KOHTPOJIBHOIO pacTBOpa BLIOMPAIOT MMIOKO30-
HUTpATHYIO cpeny (rinoKo3a — 4 r, uutpar Hatpus — 1 r, gucTranupoBaHHast soga — 100 mn).

KOHTDOABHBIN PACTBOP OAHOBPEMEHHO ABJSIETCS pa3baBUTENEM 11 OTTaNBAHMS 3aMOPOXEHHOM criepMbl. OrIbIT-
HBIM PacTBOPOM SIBISICTCS! BBITSIXKKA U3 WU3JCIUS, JOBeACHHAsA JO U30TOHUM ITIOKO30M M LMTpaToM (TToko3a — 4 T,
uuTpat HaTpud — 1 1, BeITsIKKA — 100 Mi1). KOHTpOBHBIN M ONTBITHHIK pacTBOpHI o 0,4 MJ1 MOMELIIAIOT B MPOOUPKHU
C NIPUTEPTBHIMU MPOOKAMH M CTaBAT B BOAAHYIO 0aHio npu remmneparype (40 £ 1,5) "C. KOHTpOJAKHBIN M ONBITHBIN
pPAacTBOPHI NMTPUIOTABIUBAIOT 3apaHee, 3a 1 4 40 HaYaa 3KCMEepUMEHTA.

A.2.4 OTTanBaloT 3aMOpPOXEHHYIO criepMy. Ho3upyioT B nipodupku 1o 0,3 unu 0,4 M pazdbaBuTess U CTaBAT UX
B BOJASIHYIO O6aHIO nipM Temrniepatype (40 * 1,5) °C. OxitaxaeHHBIM A0 TeMIIEpaTypbl XMIKOI0 a30Ta aHATOMHMUYECKUM
MUHLETOM M3BJIeKAlOT M3 cocyaa [bioapa rpaHyay cliepMbl U OMYCKAIOT B HArpeThlil pacTBOp. He gomycKaercst oTrau-
BaTh HECKOJIBKO IpaHy/ B OGHOH mnpodbupke!

Cpasy noche pa3MopaxyuBaHUsl CONCPKUMOE MPOOUPOK CAUBAIOT B OJHY IMPOOUPKY, TILIATEIBHO NMEPEMCIUIHBAOT
¥ ITOJIY4aloT MAaTOYHBIN pacTBOP CIEPMBI.

A.2.5 JIna npuroToBieHUs padouynx oOpa3ioB B NPOOHUPKU ¢ KOHTPOJIBHBIM M ONBITHBIM PACTBOPAMH [TOMEHIAIOT
rmo 0,1 M MaToyHoro pacTBopa CHepMbl.

A.2.6 Pabouure oOpa3libl epeHocAT B KIoBeThl (Kamuuisiphl). KioBeTy yCTaHaBIMBAIOT B KIOBETOAEPXATENb (Ka-
PETKY) M MOMELIAIOT B CTeHA A.3.

A.2.7 HakamiuBaioT 3KCrepUMEHTAIbHBIC AaHHbIC. {IpH AOCTHXEeHUW HYAEBBIX 3HAYCHMU I MTOKA3aTEAS MOABUX -
HOCTH BO BCeX KIOBeTax MpeKpallaloT MpoLecC HAKOIICHUS JAHHbIX.

A.2.8 O0pabaTpiBalOT 3KCNECPUMEHTANbHBIE JAaHHBIE ¢ TOMOLIBIO KOMIIBIOTEDA.

JIna Kaxmaoi mpodbl pACCUNTHIBAIOT CPEAHEB3BEIICHHOE BpeMst MIOABMXHOCTH £, YCIOBH. ell.

/

= Inm,
: ' sz ’
,.

tC

rae m, — i-¢ 3HaYeHUE ITOKa3aTesst MOABUKHOCTH;
| — TEXYLINH HOMep OLICHKH MoKa3aTess MOJABUXHOCTH. |
JIna KOHTPOJMBHOW M OMNBITHOH BBIOOPOK 00pa3LoB BRIMUCIAIOT cpeaHee apudpMETHYECKOE 3HAYEHUE U CPeIHEE
KBaApaTU4YeCcKOe OTKJIOHEHWE, IO KOTOPBIM B CBOIO oyepedb PACCUUTHIBAIOT A KaXaou BBIOOPKH KO3 OHUUHEHT
saprauun C, %, no ¢popmyne
c =2.100,

X

rae & — cpelHee KBaJApPaTUUYECKOE OTKIOHEHUE,
X — cpenHee apudMETHYECKOEC 3HAYCHHUE.
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[Tpu nonyyenuun 3HadeHUs KoddduimenTa Bapuaunu XoTs Obl L1 OJHOM M3 BRIOOPOK Goee 15 % axcnepu-
MEHT IOBTOPAIOT. Ecin Ko3(pPUUMEHT BapHaLUM IS KaXIOH M3 BbIOOPOK MEHbLUE WM paBeH 15 %, pe3yabTaThl
CUMUTAIOT CTATUCTHUYECKHN 3HAYMMBIMH.

3aTeM BbIMHUCIAAIOT HHAEKC TOKCUYHOCTH It 1o popMyne

Eﬂ
It = =--100%,
!
cp

| p z k
rae tq‘j n I, — cpeaHue apudMeTHUECKHe 3HaUCHUSI CPEAHEB3BEIICHHOTO BPEMEHH MOIBMXKHOCTH COOTBET-

CTBEHHO IJISI ONBITHOM U KOHTPOJBHOHU BBIOOPOK 00pa3loB.

A.2.9 OueHka pe3ynbTaTOB UCIBITAHUS

HUccneayeMyio napTuio M3ACJANN CHUTAIOT HETOKCHYHOM, €CJIM MHICKC TOKCHMYHOCTH paBeH 70—120 %. Ecnn
UHICKC TOKCHUYHOCTH HE COOTBETCTBYET YKA3aHHOMY NPEACIY, UCTILITAHUS IMOBTOPSIOT. ECIM K B 3TOM CJlydae MHIEKC
TOKCHYHOCTH HE COOTBETCTBYET YKA3aHHBIM MPEACAAM, NMapTHUIO N3HECJIUN CUYUTAIOT TOKCUYHOM.

A.3 Crenn nas npoBeseHHs HCCAEIOBAHUMH

A.3.1. Ha3zgayeHue cTreHaa AIg NPOBEACHUS UCCIEOBAHNUN (Hanee — CTeHOa)

A.3.1.1 Crenpg npeaHa3HayeH ST UCCIECAOBAHUS BBITSXKEK.

A.3.2. TeXHUUYECKNE XapaKTEPUCTUKHU CTEH/A |

A.3.2.1 JIavHa BoJIHBI JlazepHOro nanyuyeHus 0,63 MKM.

A.3.2.2. MolHOCTh n1a3epHOro U3ayueHUs He MeHee 1 MBT.

A.3.2.3. Bpema ogHoro ananuia ot 10 go 300 ¢ ¢ warom 10 c.

A.3.2.4. BpeMd nepeMelleHUs Kanusipa ¢ odpasioM He doiee 2 C.

A.3.2.5. Bpems obpaTHOro xoma KapeTky He Ooee 15 c.

A.3.2.6. Temnepatypa npo6 1 pabounx obpasuos B guamnasoHe 35—45 °C ¢ mraroMm 1 °C. OTKJIOHEHUE TEMITEPATY-
pHl OT ycTaHOBNeHHOro 3HayeHusa +0,5 °C.

A.3.2.7. OcHOBHBIE pa3dMephl KaNWuisipa NpyUBeacHbl Ha pUCcyHKe A.l.

A.3.3 KpaTkoe TeXxHHYECKOE OINMUCaHHUe CTeHaa

A.3.3.1. ®yHkuMoHasIbHAsI CXeMa CTEHa U MPUBEICHA Ha PUCYHKe A.2.

KoHCTpYKTHBHOE MCTIONTHEHNE CTEHAA 0DECTICUNBAET OAHOBPEMEHHYIO 50
OLIEHKY MOOBMXHOCTH CYCITeH3UH pabdboyero odbpazua M BU3YVAILHOC HabJI0-
IeHUE 3a KJIIETKAMU CYCITEH3MH.

A.3.3.2. [lpoBeaeHue uccneqoBaHUM

Bxouailot cteHa. C noMouibio KOMITbIOTEpa 3aAaI0T KOHTPOJUJIEPY He-
00XOAMMBIC 3HAUYECHUSI TEMIIEPATYphl KApETKH M 0JIoKa TNOATOTOBKHU IMpOD,
BpeMsl OMHOTO aHaJIN3a, KOMUYECTBO UCTIONb3YEMBIX B JAHHOM 3KCITEPHUMEH-
Te Kanwansgpos. Ilocae rnoaydeHnss Ha MOHUTOpPE UHPOPMaLIUH O JOCTHXE-

HYW 33JaHHbIX 3HAYCHMWW TEMIIEPATYPHLI TO-
TOBAT paboure oOpa3lbl B COOTBETCTBHUU C
A.2.5. IlepeHocaT pabouue obpa3Libl B KATTUJI-
JISIPHIL.

0,2

0,25

Pucynok A.1 — Kanwumisp

[ToMewaloT Kanmumuaspel ¢ paboOYHUMHU |
o0Opa3llaMN Ha KapeTKy M YCTaHaBJIMBAIOT B |
npusoj. C rNoMolUbIO KOMITLIOTEPA NMPOBOMST

|
MAEHTUDUKALMIO KAITMIISIPOB M 3amycKaloT | 8 i |
MPOUCCC HAKOMMECHUA IKCMEPUMEHTANMBHBIX | L
naHHbIX. [Ipy DJOCTHXEHUHN HYJIEBBIX 3HaUe- 10 11 |

HUU 1oKa3aTesnass MOABUXHOCTU BO BCEX Ka- | 7 1 |
MUUIsipaX OCTaHABJIUBAIOT MNpoLecC HaKorie- == = |

HHUS SKCIMEpUMEHTaJAbHbIX JAHHBIX U [IPOBO- o cIci e e

ST NX MaTEMATHUECKYIo 06paGoTKy 1o anro- -t 2
pUTMaM, MpUBeACHHBIM B A.2.8. Pe3yabTaThl

pacyeToB pacneyaThiBalOT Ha NMPHUHTEPE U 3a-
MUCBIBAIOT B 6a3y aaHHLbLIX. [Ipn Heobxogmn- 6

MOCTH NPOUCXOASILEE B KanWisapax ¢ padbo-

YUMU oOpasztaMy HaOMIOZAIOT BU3YaANbHO Ha [ — xanuanap;, 2 — Kapetka, J — npuBod; 4 — GNOK TEPMOCTATHPOBAHUS;

SKpaHe. HO,II,LI&D)KEIHH& HeOoOXOOMMOM TeEMIIC- J — Ja3€p, 6 — cCBeToAeTUTENbHAS IIaCTHHa, 7 — MHKpOOﬁ’LEKTHB;
paTypsl KapeTKu M Ha 6J0Ke MOArOTOBKH § — CBETOHNENUTE/IbHAA TIacTUHa, 9 — 3KkpaH; 10 — macka; /1 — ¢oToanon;

npob, a Takxe repeMelleHUe KapeTKH OCcy- 12 — ycunurens; /3 — xoHtponnep; 4 — xoMmelotep;, 15 — mpuHTep;

16 — 610K nmoarorosBku rnpod U pabounx obpasloB
ILIECTBJISIOT ABTOMATHUYECKH C MMOMOLLBIO KOH-
TPOJIIEPA ¥ KOMIIbIOTEDA. PucyHok A.2 — (PyHKUMOHANILHAA CXEMa CTEHIR
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