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HAUMOHANBbHBIN CTAHOAPT POCCUNCKOWNW GEOEPALUUNMN

HAHOTEXHOJIOIMMHA

HaHomaTepuanbl 4na ucnbiTaHUin B TeCT-cUCTeMax in vitro.
MeToa onpeneneHus cogepXaHus 3HAOTOKCUHOB C UCNOSIb30BaHUEM nu3ata amebouutoB Limulus
(NNAJl-TecT)

Nanotechnologies. Nanomaterials for testing in assay systems in vitro. Method for determination of endotoxin using
Limulus amebocyte lysate (LAL-test)

Dara BBegeHua — 2016—07—01

1 O6nacTb NnpuMmeHeHus

Hacroswmii ctaHaapT pacnpocTpaHseTcs Ha HaHOMaTepuansl AN UCMbITAHUI B TECT-CUCTEMaX in vitro
U yCTaHaBNMWBAaET METOA ONnpeaeneHns coaepXaHus (KONMYeCTBEHHON KOHLIeHTpaLuun) S3HAO0TOKCUHOB C UC-
nonb3oBaHueM nusara amebountoB (JIAJ1-trect). JIAJ1-TECT NPMMEHUM AN BOAHBLIX CYCMEH3UN UMK IKCTpak-
TOB HaHOMartepuaros, NPUroAHbIX Ana MHKYBupoBaHus npu Temneparype 37 °C.

2 TepmuHbI M onpeaeneHus

B HacToslLeM cTangapTe npUMeHeHbl CNeayLWmMe TEPMUHBI C COOTBETCTBYIOLLMMM ONPeaenNeHUsIMM:

2.1 koarynoreH (coagulogen): CnocobHbIN cBepTbiBaTLCA OEenokK, B pesynbrate peakuun KOToporo C
9HOOTOKCUHaMK Npu npoeeaeHun JIAJl-Tecta NPOMCXOANT YBENUYEHUE BA3KOCTU UCMbLITYEMOro pacTtesopa u
o6pasoBaHne NOTHOTO rens.

MpuMeyvaHune — KoarynoreH nony4aroT U3 KIETOK KpOBU SANMOHCKOro MevexsocTa ( Tachypleus tridentatus). Koa-
rynoreH cocTtouT U3 175 amuHokucnoT. MonekynsapHas macca koarynoreHa — 19723 [7].

2.2 koarynuH (coagulin): dparmeHT koarynoreHa, obpasyloLmiiCsa B pesynsrate nporeonusa Kkoaryno-
reHa n cBeprbiBatoLLerocs hepmeHTa npu nposeaeHun J1AJl-tecra.

MpumMeyvaHue — KoarynuH nony4atoT U3 KIETOK KPOBU SAMOHCKOro medexsocTa (Tachypleus tridentatus). Koa-
FYRUH cocTouUT U3 N-KoHLEeBLIX dparmeHToB nentugos (Ala 1 — Arg 18) n C-koHUeBbIX hparmeHToB nentuaos (Gly47 —
Phe175) [7].

2.3 aHpoTokcuH (endotoxin): KOMNOHEHT Hapy»XHOW YaCTu KNETOYHON MeMOpaHbl rpaMoTpuLaTenbHbIX
Gaktepui.

M pnmMmeyvyaHune — OCHOBHBIM @aKTUBHBIM KOMMOHEHTOM OHAOTOKCUHOB ABNAKTCA nunononucaxapuabl (J-||-|C).
2.4 eanHuua 3HAOTOKCUHA; ED (endotoxin unit; EU): CTangapTHas eanHuua akTUBHOCTU 9HAOTOKCUMHOB.

MpuMmeyaHusa

1 KomuTeToM 3KcnepToB No craHaapTusauuu Guonorudeckux npenapatos (KOSCBM) BceMUpHOW opraHusauum
3gpaBooxpaHeHus (BO3) B 1996 roay yctaHoBrneHo 3HadeHne EA, cootsetcTytowee 0,1 Hr unn 10 EQ/Hr 3HAO0TOKCUHOB
KMLLEYHOM nanoYku (Escherichia coli) AMepuKkaHCKOro HaLumMoHaneHoro craHgapTa sHaoTokcuHa (AHC3) [8].

2 OpHa EQ cooTseTcTBYET 0fHON MexayHapoaHol egnnuue (ME) sHaoToKCHHA.

2.5 yyBcTBUTENBLHOCTL JIAJI-peakTuBa ) (lambda, A): S3HayeHne KOHUEeHTpaLuMm 3HAO0TOKCUHOB, 3asB-
NEeHHOEe M3roTOBUTENEM U UCMONb3YEMOE MPU BbIYUCNEHUSIX B Fenb-TpoMB TecTe, Npu NOCTPOEHUU CTaHAapT-
HOW KpUBOIN B TYPOUAMMETPUHECKUX U XPOMOTEHHbIX METOAAX, BbipaXKeHHOE B EQ/Mn.

N3paHue odmumansHoe
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2.6 nu3ar amebouutoB Limulus; J1AIl-peaktue (Limulus amebocyte lysate; LAL): BoaHas BbITSXKa
U3 KNneTok KpoBu (amebouutoB) Medexsocta Limulus polyphemus (JIAN-peaktus) unu Tachypleus tridentatus
(TAI-peakTus).

2.7 meToa onpeperieHUsA coAepXaHus 3HAOTOKCMHOB C UCNONb30BaHUEM nu3aTta amMeooLUTOB
Limulus; NAN-tect (Limulus amebocyte lysate test; LAL test): Cnoco6 onpegenenns kONUYECTBEHHOW KOH-
UeHTpauumn bakTepuanbHbIX 9HAOTOKCUHOB B UCTILITYEMOM MaTepuane ¢ npumeHeHuem JAJ-peaktuea.

Mpumeyanue — JIAJl-TecT umeer apyroe HaumeHoBaHue «McnbiTaHWe Ha GakTepuanbHble SHAOTOKCUHBI»
(B3T).

2.8 onTtnueckas nnotHocTb; Ol (optical density; OD): BenuuuHa, paBHas 4€CATUMHOMY norapudmy
BENUYUHBI, 06paTHON KOI(PULMEHTY NPONYCKAHUS.

2.9 ucnbiTyemas npob6ba (test sample): BoaHas cycneH3us unu aKCTpakT HaHoMarepuana, siBnsioLm-
ecsl 06LEKTOM UCTIBITAHUSA.

3 O603HaueHusA U CoKpaweHus

B HacTosALIEM CTaHAAPTE NPUMEHEHBI CneayioLMe 0603HAYEHNS U COKPALLIEHNS:

AHC3 (RSE) — AMepUKaHCKNII HaUMOHANbHbIW CTAaHAAPT SHAOTOKCUHA;

B3T (BET) — ucnbiTaHne Ha GakTepuarnbHbIe SHAOTOKCHUHBI,

BOS3 (WHO) — BcemupHasa opraHnsauus 34paBoOXpaHEeHus;

E3 (EV) — eauHULUA HAOTOKCUHA;

W/A (I/EC) — uHrMGuposaHue unu aktusaums peakuyuu JIAJ-peakTuea ¢ 9HAOTOKCUHAMM;
KC3 (CSE) — KOHTPOMbHbIN CTAHAAPT SHAOTOKCUHA;

K3CBN (ECBS) — KomuteTt 3kcnepros BO3 no craHgaprusaummu 6Monormyecknx npenaparos,;
JNNAN-peaktuB (LAL) — nusar amebouutos Limulus;

nC (LPS) — nunononucaxapua,;

HC3 (EF) — npeameTbl NN BELWECTBAa, He coaepKaLiue SHAOTOKCUHOB;

On (OD) — onTuyeckas NNOTHOCTb.

4 Obuwune TpedoBaHUA

4.1 XpaHeHne HaHOMaTepuarnoB

HaHomartepuansl, 6rnarogaps 60nbLUOK yAenbHONM NNoLwaau NoBepxXHOCTU, MOTYT agcopbupoBarh 3a-
TPASHSIOLLME BELLECTBA, B TOM YMCNE SHAOTOKCUHLI. [0 NpoBeAEHUs UCNbITAHMI HAHOMAaTepuarnsl cneayer
XpPaHUTb B FEPMETUYHBIX KOHTEMHEPAX, HEe CoAepXaLlMX 3HAOTOKCUHOB (Aanee — HC3), Hanpumep, B cTe-
PUNBHLIX CTEKMSAHHBLIX KOHTENHepax. [ns npoBepku KOHTENHEPOB Ha COAEPXXaHUE SHAOTOKCUHOB NPUMEHSIIOT
MOPOLLUKK OKCMAOB METannoB Unu Metannongos, HanpuMmep AByOoKUCh TUTaHa, AUMOKCUA KPEeMHUA HC3.

MpumevaHus

1 [Ans XpaHeHus HaHomaTepuarnos He AoMycKaeTcs NPUMEHATbL KOHTENHepbl U3 nonunponuneHa. Monunponunen
ABMAETCA MellaloLuM pakTopoM U oKasbiBaeT BNuAHWe Ha pesynerathl JIAl-TecTa (cM. npunoxexue A).

2 [MopoLUKN OKCMAOB METamNNoB U METaNonioB, He cojepxallue 3HAOTOKCUHEBI, NOMyYatoT nyTeM TepMUYeCKom
o6paboTku (cMm. 4.2).

4.2 KoHTelHepbl s XpaHeHUs HaHOMaTepuarnos

XpaHeHne HaHomaTepuanoB U UCTLITYEMbIX MPOO OCYLLECTBASIOT B rePMETUYHbIX KOHTelHepax HC3.
Onsa yoanenus 9HAO0TOKCMHOB KOHTEMHEPbI NoABEPraloT TepMnyeckon 06paboTke npu Temneparype He MeHee
250 °C B Teyenue 30 muH. [lonyckaeTca AN XPaHEHWs HAHOMAaTePUanoB W UCMLITYEMbIX NPOO NPUMEHSATb
CTEpPUNbHbIE KOHTENHEPbI U3 MONMCTUPONA OAHOKPATHOTO NPUMEHEHUS.

4.3 O6GpauleHue ¢ HaHOMaTepuanamm

Ons ueneiTaHnini NPUMEHSIIOT HaHoMaTepuansl HC3. B npouyecce ot6opa, nogrotoeku npob u npose-
JEeHUA UCMbITaHUI cneayeT NPUMEHATb Mepbl, NpeaoTBpaLLaioLmne 3arpsa3HeHne HaHoMaTepuanoB SHAOTOK-
CUHaMUK, CoaepKalMMUCca B BO3AYyxe OKpyxatLlen cpeabl. TpeboBaHWA K yCrnoBusaM npoBeaeHusa oTbopa,
noAroTOBKM NPO6 M MCMbITAHUII YCTAHOBNEHLI B 6.5.

2
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5 UcnbiTyemasn npoba

5.1 BogHas cycneH3usi HaHoMmartepuana

B kayecTBe ncnbiTyemon npobbl B JIAJT-TeCcTe NpMMEHAIOT BOAHYIO CYCNEH3UIO, MOMYYEHHYIO NYTEM AUC-
neprupoBaHusa npobbl HaHOMaTepuana B Boge ans J1AJl-tecta HCO.

5.2 JKCTpaKT HaHOMaTepuana

B kauecTBe ucnbiTyeMoin npobel B JIAJ-TECTE NPUMEHSIIOT SKCTPAKT HaHOMAaTepuana, NonyyYeHHbIn ny-
TEeM 9KCTparnpoBaHusi npobbl HAHOMAaTEpUana B SKCTParnpyrLeM pactsope (Hanpumep, PU3nonornyeckom
pacTteope).

6 lMpuroroBneHue UCNbITYEMON NPOOLI

B nporpaMmax u MeToamMkax UCMbITAHWIA AOMKHbI ObiTb YCTAHOBNEHLI TPEOOBAHUA K NPUTOTOBIIEHUIO
ucnbiTyeMblx Npo6. CBeAeHUA 0 NpUMEHsIEMbIX MeToaax 0Tbopa M NoAroToBkM NpoObl PErMCTPUPYIOT B Npo-
TOKOME UCMbITAHUNA.

6.1 Metoa aucneprupoBaHus

MpuroToBneHne UCnbITyeMoi Npobbl METOAOM AUCMEPTUPOBAHMS BbIMOMHAKT C YYETOM LIENU UcnbITa-
HWUIN 1 TpeBGoBaHMI, YCTAHOBMEHHbIX ANS UCMbITAHWIA C UCNONb30BAHUEM KOHKPETHON TECT-CUCTEMBI in Vitro.
Mpoby HaHOMaTepuana U3Menb4alT BPYYHYIO, MEXaHW3UPOBaHHLIM CMOCOOOM UMM YNbTPA3BYKOM, 3aTeM
aucneprupytot B Boge anga NAJ-tecta HCO.

MpumevyaHue — CrneayeT y4uTbIBaTh, YTO MpoLiecc AUCMNEPrnpoBaHUs MOXET ObiTb 3aTpyAHEH BCreAcTBUe
Hanu4ua y HaHoMaTepuanioB TakuUX XapakTepucTuk, Kak Gonbllas yaenbHas nnowadb MOBEpPXHOCTW, MOPUCTOCTb,
rMapocobHOCTD.

6.2 MeToa akcTparMpoBaHuaA

MpurotoBneHne UCNbITyeMOi NpoBbl METOAOM 3KCTParupoBaHWUs BbINMOSHAIOT C yYeTOM TpebosaHui,
YCTAHOBMEHHbIX ANA UCNbITAHUA C UCNOMb30BAHUEM KOHKPETHOW TECT-CUCTEMbI in Vitro. SkcTparupyiowme
pacTBOpbLI, BpEMS U TeMnepaTypa MHKyOMpPOBaHUSA, KOHLEHTPALMSA UCTILITYEMOM NPOOLI AOMKHbI COOTBETCTBO-
BaTb TPeOOBaHMSIM, YCTAHOBMNEHHbLIM ANA UCMBITAHUI C NCMNONb30BAHMEM KOHKPETHON TECT-CUCTEMBI in Vitro.
Insa KOHTpons 3Ha4YeHnin pH He pekoMeHAYETCA NPUMEHATL (DEHONOBBINA KPACHBIW MHAMKATOP, BNUAIOWUI HA
uBeT pactBopa. KoHTponb 3HadyeHuii pH cnegyet BbINONHATL C NpUMEHeHueM OydepHbix pacTBopos. [ns
NOAroTOBKM UCMbITYEMON NPOGLI AONYCKAETCA NPUMEHATL FOTOBbIE CEPTUMULMPOBAHHBIE UMW CAMOCTOATENb-
HO MPUIOTOBMNEHHbIE U3 peakTuBoB HC3 akcTparupyiowme pacreopbl HCO. Bo usbexxaHue pocra 6akrepui
U NnecHeBblX rPUOOB AONYCKAETCA B JKCTparupylowme pactBopbl 400aBNsiTb aHTUOUOTMKM U DYHIMLIUABIL.
Cneayer yuuTbiBaTb, YTO NMPUMEHAEMbIE aHTUOUOTMKN U PYHIMLMABLI MOTYT ABAATLCA MeLualowmmm gakro-
paMu U OkasbiBaTb BNusAHME Ha pesynbrartbl JIAN-Tecta (cMm. 7.3.3). [Nocne npoBeaeHUss aKCTparupoBaHus
Mony4eHHyI0 CMeCb LIeHTPUMYIMpYIOT C Lienblo yaanerus yactul. ObpasoBasLUMICS CyNepHATaHT NEPEHOCAT
C MOMOLLBIO NUMNETOK B MPOOUPKU UNK KOHTEWHEpbl. OTOOPaHHbIN CynepHaTaHT NpeacTaBnsaeT co60in IKCTPakT
HaHoMmartepuana.

MpumevyaHusa

1 [ns yaaneHusi SHAOTOKCUHOB CO CTEKNOBONOKOHHBIX (PUNLTPOB, NMPUMEHSIEMbIX AN unsTpaLun Nnpob, MoxHO
ucnonb3osatk 0,05% nonucopbar 20 [9].

2 [ns ypaneHusa 3HAOTOKCUHOB U3 YIMEPOAHbIX HaHOMaTepuarnoB peKoMeHAYeTCs MPUMEHSATb NMOBEPXHOCTHO-aK-
TUBHbIE BellecTBa, HanpuMmep pacTBop BuTamuHa E maccosoi goneii 0,1% (d-a-Tokodbepon nonuatunexrnukons-1000
cykuuHara) [10].

3 Mpwu NpUroToBNEHUN UCTILITYEMON NPOBbLI METOAOM 3KCTparnpoBaHUsl oNycKaeTcs NCMonb3oBaTh AOMNONHUTENb-
Hble ceeaeHuna [1].

6.3 KoHueHTpauusa HaHoOMaTepuana B UCNbITYyeMOl npooe

KoHueHTpauus HaHomatepuana B UCNbITyeMol Nnpo6e foMmkHa ObiTb MAaKCMManbHO BbICOKON U COOT-
BETCTBOBATb TPEGOBAHUAIM, YCTAHOBNEHHLIM A1 UCNBITAHUI C UCMONMb30BAHMEM KOHKPETHOM TECT-CUCTEMBI
in vitro.
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6.4 XpaHeHue UcnbITyeMol Npoobl

Bo usbexaHue paspyLLeHUs S3HIOTOKCMHOB U/Mnu pocta BakTepuin NpUrotoBNeHUe NCNbITyemMon Nnpodbl
pPEKOMEHAYETCS OCYLLECTBNATL HEMOCPEACTBEHHO nepea npoeaeHuem JlAJl-Tecta.

B cnyyae ecnu cpasy nposectu JIAJI-TECT HEBO3MOXHO, TO XPAHEHME UCTILITYEMOI MPOOBI OCYLLECTBNSA-
0T B CTEPUIBbHbIX rEPMETUYHBIX KOHTENHEpax (CM. 4.2) npu Temnepartype ot 2 Ao 8 °C. B cnyyae xpaHeHus
ucnbiTyemon npobul 6onee 24 4 BLIMOMNHAIOT NPOBEPKY €€ CTabMNbLHOCTU U OfHOpOoAHOCTU. TpeGoBaHusA K
XPaHEHUIO UCTBITYEMbIX MPOB AOMKHbI ObITb YCTAHOBMEHbI B NPOrpamMMax U METOAMKAX UCTILITAHUMN.

6.5 YcnoBusa nposegeHusa otéopa, noaroroBKU Npo6 u UcnbITaHUi

6.5.1 Bo3agyx okpyxawluen cpeabl

TpeboBaHUs K YNCTOTE BO3AYyXa OKPYKatoLlel cpelbl B pabounx 30HaX U NOMELLEHUsIX B LIENOM, npea-
HasHa4YEeHHbIX ANs NpoBeaeHus oTbopa, NoAroTOBKM NPob M UCMbITAHWIA, JOIDKHBI ObITh YCTAHOBMEHbI B NPO-
rpammax u MeToamkax UCnbITaHUM.

Ot160p, noarotoBKy NPo6 U UCNbITAHUA CNeAYyeT NPOBOAUTL B BLITSXKHOM LKAy UMM MOMELLIEHUSIX, OC-
HaLLeHHbIX 06opyaoBaHuem, obecneynBatoLmm knacc Ymctotsl 5 UCO [2] — [4].

6.5.2 Mocypa, o6opyaoBaHMe u maTepuansl

Ons ot6opa, noarotoBku Npo6 1 NpoBeAeHUst UCMbITAHUI MCNONbL3YIOT Nocyay, 06opyaoBaHWe U mare-
puanbl HC3. [nsa yoaneHus 3HAOTOKCUMHOB nocyay, obopyaoBaHWe u Marepuansl NoABepraioT TePMUIECKON
obpaborke npu TemnepaTtype He meHee 250 °C B TedeHne 30 muH. TepMmuyeckyio 06paboTky nocyabl, 060-
pyAOBaHUA U MaTepuanoB AONYCKAeTCs BbIMOMHATL MPW APYrMX 3HA4YEHUsIX TEMNepaTypbl, HarnpuMep npo-
BOAUTb TepMu4deckyto 06pabotky npu Temneparype 180 °C B TedyeHue 3 4 unu npu Temneparype 650 °C B8
TeyeHne 1 muH. TpeGoBaHWA K YCNOBUAM TEpMUYECKO 06paboTkM nocyabl, 060pyA0BaHUS U MaTEpUanos
JOIKHbI BbITh YCTAHOBMEHBI B MPOrpaMMax U METOAMKax ucnbiTanuii. Mocyay, obopyaosanme n marepuansl,
HENpUrogHele AN TEPMUYECKOK 06paboTkM, BbIMAYMBAIOT B PACTBOPE LLETOYM MIN KUCIIOThI, 3aTeM NPOMbI-
BaIOT BOAOW M NMPOBEPSIIOT Ha CodepXKaHWe dHAOTOKCMHOB. TpebosaHusa k 06paboTke nocyabl, 060pys0BaHUSA
U MaTepuarnos LUEMOYLIO UM KUCNOTON JOMKHEI ObITb YCTAHOBMEHBI B NPOrpamMMax U METOAUKAX UCTILITAHMIA.
JonyckaeTcs NPMMEHATb CTEPUNbHbIE NacTMaccoBble nocyay v obopyaoBaHue (Hanpumep, KOHTEWHepbI,
NPOOMPKKU, HAKOHEYHUKM ANSA MUKPOMUNETOK) OAHOKPATHOTO NPUMEHEHUS.

MpuMedaHue — lMNnacTmaccoBble MaTepuansl, nocyga v o6opygoBaHue, NpUMeHAeMble AN oT6opa, noaro-
TOBKU NMPo6 U NPOBEAEHUSA UCTIBITAHWH, AOMKHBI GbITb U3rOTOBMEHE! U3 MONUCTUPONa.

6.5.3 Bopa, ucnonb3yemas ans NpoMbIBKU NocyAbl, 060pyaAoBaHNA U MaTepuanos
Mocyay, o6opyaoBaHne u maTepuans! nocne 06paboTku pacTBOpaMm LLENOYM MU KNCIOTbI NPOMbIBAIOT
auctunnuposaHHoi sogon HC3 [11].

7 Metoabl UCNbITaHUMN

7.1 CywHocTb JIAJl-Tecta

OHAOTOKCUHbI, akTuBnpya akrop B JIAJTl-peakTuse, 3anyckalotr nporeonutudecknin kackag [12]. Ceep-
ThIBAOLLMII hepMEHT, BbICBOGOXAaEMbIN U3 NpohepMeHTa OAHUM U3 aKTMBHBLIX (PaKTOPOB, KaTanusmpyer
npoTeonus koarynorena B JIAJl-peaktuse. O6pasyloLmecs B pesynbsrate npoteonnsa pparmeHTbl koarynore-
Ha — KoarynuHbl — B3auUMOAENCTBYIOT APYT C PYIOM NOCPEACTBOM AUCYNbMUAHbIX CBA3EN, BbI3blBas NOMYT-
HEHUE NPO3Pa4HOro UCNLITYEMOrO PacTBOPA U YBENUYEHMUE €10 BA3KOCTM BMNOTb 40 POPMUPOBAHUA NNOTHOIO
rensi. O6pasoBaHue NNOTHOIO rens CAY>XXUT MHAUKATOPOM HaNu4us B UCNbITyeMOMN Npobe 9HAO0TOKCUMHOB. MNpo-
BOAUMBIN Takum o6pa3oM aHanu3 HasbiBaloT renib-TPOMO TeCcToM. PedynbraT ucnbiTaHnii HaHOMaTepnanos
renb-TpoMb TecTom (06pasoBaHMe NNOTHOTO rens, KOTOPbI He pa3spyLLAeTca NPU akKypaTHOM OAHOKPaTHOM
nepesopa4MBaHuu NPpoGupku) onpeaensaioT BU3yanbsHO.

lenb-Tpom6 TecT — HanbGonee NPOCTON U 9KOHOMUYHBIN METOA UCTIbITAHNIA, NPU NPOBEAEHUN KOTOPOro
He Tpebyetcs npuMeHeHue cnekTpooTomMeTpa. YyBCTBUTENLHOCTb refnb-TpOMO TECTa C UCNONL30BAHWUEM O-
TOBbIX peakTuBoB coctasnsaer 0,015 EQ/Mn. MNenb-Tpomb TECT ABNSIETCA OCHOBHLIM METOAO0M UCNLITAHWI NO
BbISIBIIEHWIO HAMNWUYUS U ONPEAENEHNI0 KONMYECTBEHHOW KOHLIEHTpaLUMKU 3HAOTOKCMHOB B HaHOMarepuanax.
Jonyckaerca npoBoAUTL UCNbITAHUA HAHOMaTEepPMarnoB anbTepHaTUBHLIMU METOAAMMU NPU YCROBUU, YTO pe-
3ynbTaThl HE MPOTUBOPEYAT pesynkTataM OCHOBHOIO METoAa.

NMpumMeyaHue — OnucaHue renb-TpoMG TecTa NpUBEAEHO B NPUIOXeHUN B.
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7.2 AnbrepHaTUBHbIE METOAbI UCNbITAHUN

7.2.1 CywHoCTb (hOTOMETPUYECKUX METOAOB NO KOHEYHON TOUKEe

B dpoTomeTpuyecknx merogax no KOHEYHOM TOUKE U3MEPAIOT ONTUYECKYIO NAOTHOCTL (ONN) ucnbITyeMbIX
pacTBOpOB K KOHUY WHKYGaLMOHHOro nepuoaa. PoToMeTpudeckue MeToabl NOApPa3saensioT Ha XPOMOTeHHbIN
METOA NO KOHEYHON TOUKE U TYPOUAUMETPUUYECKUIT METOZ MO KOHEYHOW TOUKE. XPOMOTEHHbIH METOA NO KOHeu-
HOW TOYKE OCHOBAH Ha KONUYECTBEHHOW 3aBUCMMOCTU KOHLEHTPaLUMKU 3HAOTOKCUHOB OT KONUYECTBA XPOMO-
dopa, n-HutpoaHunuHa (p-NA), BbIcBOGOAMBLLETOCS1 U3 XPOMOTEHHOro cybetpara Boc-Leu-Gly-Arg-p-NA unu
Boc-Thr-Gly-Arg-p-NA Kk KoHUy MHKyGauuoHHOro nepuoaa. TypObuanmeTpudeckuit MeToa no KOHEUYHOW TOouke
OCHOBAH Ha KONUYECTBEHHOMN 3aBUCUMOCTM KOHLIEHTPALUKU SHAOTOKCMHOB OT CTENEHU MYTHOCTU (NOrnoLeHue
Unu NPONyckaHue) UCNLITYEMOro pacTBopa B KOHLE MHKYOauuOHHOTO nepuoaa. Hegocratkamu Typbuaume-
TPUYECKOro MeTofa no KOHEYHON TOUKE SABMSIOTCA HU3Kas YyBCTBUTENbHOCTL U CMOXHOCTb OCTAHOBKM peak-
LUK B 32 aHHbIA MOMEHT BpeMeHu. [o3aTomy Ans onpeaeneHnsa KOHUEeHTpaUun S3HAOTOKCMHOB B HAHOMATEPU-
anax yenecoobpa3sHee UCnonb30Barb TYpOUAMMETPUYECKUI KUHETUYECKUI MeToa (CM. 7.2.2). 3HaveHue Orl
P-NA B ncnbiTyeMbIX pacTBopax U3MepsIoT Npu AnuHe BonHbl 405 HM. UHTEHCUBHOCTb OKPaCKM UCNbITYEMbIX
pacTBOpPOB B NYpPNypHbINA LBET AMa30TMPOBAHHLIM NMPOU3BOAHLIM P-NA U3MEpPAIOT Npu ANMHE BONHLI OT 540
00 550 Hm.

YyBCTBUTENLHOCTL (POTOMETPUYECKUX METOLI0B MO KOHEYHON TOYKE C MCMNOMNb30BAHMEM FOTOBbLIX peak-
TUBOB Npu uamepeHuu sHadyeHuii Ol p-NA npu gnuHe sonHbl 405 HM coctaensaeT 0,01 ES/mn, npu usmepe-
HUWM MHTEHCUBHOCTU OKPACKM UCMbITYEMbIX PAaCTBOPOB B NyPNypPHbIN UBET AWA30TUPOBAHHBLIM NPOM3BOAHLIM
p-NA — 0,001 ES/mn.

MpumeyvaHune — OnucaHne GOTOMETPUYECKOro METOAA NO KOHEYHOW TOMKE (XPOMOFEHHOro MeTofa No KOHEeY-
HOI TOYKE) NpUBEAEHO B NpunoxeHun C.

7.2.2 CyWwHOCTb KNHETUYECKUX METOAO0B

KnuHeTnyeckue metoabl nogpasgensiot Ha TypouamuMeTpuiecknin KWHETUYECKUIN MEeTO4 U XPOMOTEHHbIN
KMHETUYECKUN MEeTOA. B npouecce UCMbITAaHUN KMHETMYECKUMU METOAAaMU U3MEPAIOT Bpems, Heobxoaumoe
ONA JOCTUXKEHUA 3a4aHHOro 3HavyeHua Ofl, unu cTeneHu MyTHOCTU, UM CKOPOCTb OKPaLLUMBaHWA NCNLITYEMbIX
pacTBopoB. M3aMepeHns BLINOMHAKT CNEKTPOMOTOMETPOM MU MUKPONNAHLWIETHLIM (POTOMETPOM. 3HaYEHUA
Ol p-NA, unm ckopoCTb OKpaLLMBAHMS, UMK CTENEHb MYTHOCTU UCTLITYEMbIX PACTBOPOB B X0A€ UCMbITAHUN
PErMcCTpUPYIOT HECKOMNbKO pa3s yepes3 3agaHHble MHTepBanbl BpeMeHu. [ing onpeaeneHus KOHUEHTpaLmmn SH-
[JOTOKCMHOB B HaHomartepuane npUMEHSIOT U3MepUTENbHbIE CUCTEMbI, C NOMOLLBIO KOTOPbIX MOXHO OAHO-
BPEMEHHO MHKYOUPOBAaTb UCMbITYEMble PacTBOPbI, U3MepsATb Ol U BbINONHATL 00paboTKy pedynbraroB. YyB-
CTBUTENbLHOCTb KWHETUYECKUX METOAOB C MPUMEHEHNEM U3MEPUTENBHLIX cuctem coctasnseT 0,001 ES/mn.

n pumed4yaHune — OnucaHne KNHETUYECKUX METOL 0B npueegeHO B NPUNOXEeHUN D.

7.3 BbiGop MeTOOa UCNbITAHUI U (PAKTOPLI, BNUAIOILNE HA AOCTOBEPHOCTb pe3ysibTaToB
UCNbITaHUN

7.3.1 MuHumanbHoe 3HayeHue yyBcTBuTenbHocTu JIAJl-Tecta

B nporpaMmMax u MeToamukax MCMbITaHUi yCTaHaBNMBAIOT MUHUMANbHOE 3HAYEHUE YYBCTBUTENbLHOCTU
TNATl-Tecta, KOTOpOEe AOMKHO ObiThb HA YPOBHE UMM BbiLLE NPEAENbHO AONYCTUMOrO 3HAYEHUS1 KOHLIEHTpaLum
9HAOTOKCMHOB B HaHOMAartepuane, YCTAHOBIEHHOrO ANsl UCMbITAHUW C UCMONb30BAHMEM KOHKPETHOW TeCT-
cuctemsl in vitro. NMpegenbHO 4ONyCTUMMOE 3HaYeHUe KOHLUEHTpauuuM 3HAO0TOKCUMHOB B HaHOMarepuane ycra-
HaBNMBAKOT C Lienbio 06eCneYeHmns nNpu UCNbITaHUK B TECT-CUCTEMAX in Vitro NnpoTekaHusi HeoBxoaMMbIX BUo-
NIOrMYECKNX peakumin n B 3aBUCMMOCTU OT TpeboBaHuii, NpeaAbABNSAEMbIX K UCTILITAHUSIM C UCTONb30BaHUEM
KOHKPETHOW TeCT-cUcTeMbI in vitro. Hanpumep, 3HA40TOKCUHBI KOHUEeHTpauuen 0,01 HI/mn Bbi3biBAlOT B MaKpo-
harax yenoseka obpasoBaHue UUTOKMHOB IL-18 n TNF-a [13], a 9aHAOTOKCUHBI KOHUeHTpauuen 0,048 Hr/mn
BbI3bIBAIOT TONbKO HE3HAYUTENbHbIE OUONOrMYECKUE peakLum B AEHAPUTHBIX UM MOHOHYKIIEApHbIX KNeTkax
nepudrepuyeckoi kposmu vYenoseka [13].

BoiGop meTtoaa ans nposeaeHus JIAJN-Tecta OCyLWECTBASIOT C YYETOM NPEeAenbHO 40NyCTUMOTO 3Have-
HUA KOHLUEHTpauuM SHAOTOKCUMHOB B HaHOMarepuase, yCTAHOBMEHHOTO AMNS UCMLITAHUMIA C UCMONb30BAHMEM
KOHKPETHOW TECT-CUCTEMBI in Vitro.

7.3.2 Mewaruwue akropsbl

7.3.2.1 B HeKOTOpbIX HaHOMarepuanax onpeaenuTb KONMMYECTBEHHYIO KOHLUEHTpauuio 3HAOTOKCUHOB
JTAJ1-TeCTOM HEBO3MOXHO BCNEACTBME HanuU4usl MelaLmx akTopoB, OKa3biBaOLUX BAUSTHUE HA MHTUOK-
poBaHue (3ameaneHue) unu akTueaumio (ycunenme) peakuuu JIAfN-peaktusa ¢ angorokcuHamu (U/A).



FOCT P UCO 29701—2015

MpumevyaHue — lMNpumepbl MelatowWwmx (akTopos, OkasbiBaloLMX BNUsSHUe Ha pesynsratel JIAJl-Tecta npu-
Be/fleHbl B MpUNoxeHun A.

7.3.2.2 lpu NnpoBeAEHUN UCMbITAHMI (POTOMETPUYECKMMN METOAAMU MO KOHEYHOW TOYKE WS KMHETU-
YeCKMMM METOAAaMMU CreayeT yuuTblBaTb BO3MOXHOCTb BAWAHWUA HaHOMarepuanos Ha LIBET U MYTHOCTb MC-
nbiITyeMblX pacTBOpoB. MeToz UCNbITaHWii crneayeTt BbIOUpaTh C YYETOM ONMTUYECKUX XapaKTepUCTUK HaHOMa-
Tepuana.

7.3.3 BbifiBrieHue mMewawumx pakropos

7.3.3.1 [nAa BbiABNEHUA MeLuawmx ¢akropoB (KOHTPosb W/A) npoBOAAT UCMBITAHWA HA CEpUU pac-
TBOPOB. NS UCMNbITAHUI NMPUMEHSIIOT UCMILITYEMYIO NPoOy U PacTBOPLI ANt KOHTpons WU/A, NpuUrotoBneHHbIe
nyTeMm pasBefeHns UCMILITYEMOW NPOObl C KOHTPOSMbHLIM cTaHaapToM aHgoTokcuHa (KC3). CpasHuBas pe-
3ynbTathl peakuyun JIAJ-peaktuBa ¢ pacteopom KC3 B Boge ana JIAJl-tecta u pactBopamu C UCNbITYEMOW
npo6oWi, BbIABMSIIOT HaNM4Me MeLuaLwmx pakTopos.

MpumeyvaHus

1 MeToabl UcMbITaHWI, NPUMEHSIEMbIE ANA NOATBEPKAECHUA HAMUYNA UK OTCYTCTBUA MeLLatoLmX akTopoB, Npu-
BefleHbl B nMpunoxexusx B, C n D.

2 [ns noATBEPXAEHWSA HanU4Ms UM oTCYTCTBUSA Mellatowux pakTtopoB AONycKaeTcs NpUMeHATb JONONHUTENb-
Hble MeTOAbI UCTbITAHWUIA, MPUBEAEHHbIE B AENACTBYIOLWUX hapmakonesix [26] — [28].

7.3.3.2 UcnbiTyemble pacTBOpbl AOMKHbI MMeTb pH B npegenax, ykasaHHbIX W3roTOBUTENEM
JTAN-peakTtuBa, 06b14HO 6,0-8,0. N3mepeHne pH BbINOMHAIOT B paCcTBOpax, COAEPKALUMX UCTILITYEMYIO NPO0yY
u JTAN-peakTus. B crniyyae Heo6xoanMoCTU pH A0BOAAT A0 3a4aHHOIO 3HAaYEHUS paCTBOPaMM KMCIOTbI, OCHO-
BaHusA unu 6y epHbIM pacTBOPOM.

MpumevaHus

1 [na AoCTWXeHUs 3a4aHHOro 3HaYeHUs pH UCMBITYeMbIX pacTBOPOB MOXHO MCMoMb3oBaThk GydepHLIi pacTsop
Ha ocHoBe Tpuc(rugpokcumeTun)amuHomeTana, 0,1 H rugpokeung Hatpus (NaOH) unu 0,1 H conanyto kucnoty (HCI) HC3.

2 CnepyeT yuuThiBaTh, YTO conu, obpasytolLmecs B pesyneraTe npoliecca AoBefeHnst pH UcnbITyeMblX pacTBOpoB
[10 3aflaHHbIX 3HAYeHWUI, MOTYT ABMSATECA MeLlaloLWMMK dakTopamu (CM. npunoxeHue A).

7.4 MpoBeaeHne ncnbITaHUN

MenbiTaHusa NpoBOAAT MO COOTBETCTBYIOLLMM NpOrpaMmamM U MetToamkam. McnbiTaHUa MOXHO NPOBOAUTL
no6bIM M3 METOAOB, NPUBEAEHHBIX B HACTOALLEM cTaHaapTe. MeToabl, NpuBEAeHHbIE B HACTOSILLEM CTaHaap-
Te, ONucaHbl B AeiCTBYIOLLMX chapMakonenHbix cTaTbax U EBponerickoi chapmakonen.

8 TpeboBaHusa k o6paboTke pe3ynsratoB UCMbITaHUNA

8.1 OGwue Tpe6oBaHuA

OB6paboTKy pe3ynsTaToB BbINOMHAT C YYETOM XapakTepUCTUK HaHOMaTepManos u (hakTopos, BNUSIIO-
LLMX Ha pe3ynbTaThbl UCMbITaHWIA. B npouecce ncnbiTaHuin AOMKHbI ObITb NOATBEPXKAEHBI AOCTOBEPHOCTb U TOY-
HOCTb MOSyYeHHbIX Pe3ynbTaToB, B TOM YUCHE 3asiBNIEHHASA U3rOTOBUTENEM YyBCTBUTENLHOCTL JIATN-peakTusa
N OTCYTCTBUE MeLLalLmx akTopoB, OKasbiBaOLIMX BNusHUe Ha pesynbrathl JIAJl-Tecta. Nony4veHHble pe-
3ynbTaThl UCMNLITAHWIA PETMCTPUPYIOT B MPOTOKONE.

8.2 PekoMeHAaLMM NO yCTPAHEHUIO Mellaruwmx paktopos

8.2.1 Ecnu mewatome akTopbl HeMb3s YCTPaHUTL NyTEM pasBeAeHus unu o6paboTku ucnbITyemon
npoObl, TO UCNbITAHME HAHOMaTepuana no onpeaeneHnIo KOHUEHTpaumm 3HA0TOKCUHOB JIAJI-TecToM He npo-
BOAAT.

8.2.2 B cnyvae ecnu HEBO3MOXHO U36exaTb 3arpsa3HeHNs UCTbITYyeMOMN NPobbl 9HAO0TOKCUHAMM, ee 06-
pabarbiBatoT nonuMukcuHom B [15], [16].

8.2.3 VcnbiTyeMble pacTBOPbI HE A0SMKHBI cogepxaTb B-1,3-rmokaH (B-1,3-rniokaH BCTpe4aeTcsi B APOX-
xax, rpubax u apyrmx mmkpoopranHusmax). Mpu ucnbitaHuax HaHomarepuanos JIAJl-tectom B-1,3-rniokaH
sIBNsieTCA MeLalowyM ¢akTopoMm, BCTynalowmm B peakumio ¢ JIAJIl-peakTuBOM U akTUBUPYIOLLIMM peakuuio
JNATJl-peakTuBa ¢ aHagoTokcuHamum [12]. MNpu nogospeHnu Ha Hanuuue B-1,3-rnioKaHa B UCTILITYEMbIX PACTBOpPaX
cnenyet npumeHsaTb JIAJl-peakTuBbl, He BCTynaiowme B peakuuio ¢ f-1,3-rnioKkaHom.

6
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9 TpeboBaHUA K NPOTOKONY UCNbITaAHUNA

9.1 B npotokone yka3sbiBalOT CBEAEHUA O NPUMEHAEMbIX METOAAX, CPEACTBaX U YCINOBUAX NPOBeAEHUSA
UCNbITAHUNA.

9.2 B nNpOTOKOMN BKNIOYAHOT:

a) pesynsrathbl UCMbITAHWUN;

b) onucaHue meToga UnNn METOA0B UCNLITAHUN,

C) ONMUCaHne UCMbITYEMOro HaHoMaTepuana;

d) onucaHue meToa0B 0TOOPA U NOATOTOBKM NPOO, YCNOBUI XPaHEHUSA UCMbITYEMOI NPOOLI U CBEAEHUS
06 ycrnoBusix NpOBeAEHMSA UCMbITAHWUN;

e) onucaxue J1AJl-peakTuBa (TOproBoe HauMEHOBaHNE, KO U3rOTOBUTENSA, HOMEP NnapTUX U AaTta U3sro-
TOBJIEHUSA, YYBCTBUTENLHOCTb U T.4.);

f) onucanne KC3 (ToproBoe HaMmMeHOBaHUE, KOO M3rOTOBUTENS, HOMEP NMapTUM U Aarta U3roTOBNEHUS,
aKTUBHOCTb U T.4.);

g) pesyneraTtbl NOATBEPXKAEHNA JOCTOBEPHOCTM UCMLITAHUIA, BKMOYAS ONUCAHWE BIIMAHUS MeLLAoLLmMX
hbakTOpPOB Ha pPe3ynbTaTbl UCMbITAHUA.

[TpuMeyaHue — B npoToKkon UCNBITaHWIA ONYyCKaeTcs BKNOYaTb A0MNONMHUTENbHBIE cBeaeHus [1].
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Mpunoxexue A
(cnpaBouHoe)

Mpumepbl Mewarwmx ¢pakropos, OKasblBalOWMNX BNuAHWe Ha pesyneraTbl JIAJI-TecTa

A.1 UHrnbuposaHue

daKTophl, MHMIMBUpYoLLMe (3aMegnstome) peakumio JTAIT-peakTuBa ¢ 3HAO0TOKCUHAMMU:
A.1.1 Conu: auetat Hatpusa (CH;COONa), 0,3 Monb; HaTpuit yrmekucnbii kuenelid (NaHCO3), 0,1 Mornb; XIopuCTbIit
kanuii (KCl), 50 mmonb; xnopucTelit HaTpuit (NaCl), 0,6 monb [17].

MpumeyaHue — [daHHbd Meluatolwuii pakTop ycTpaHuM. PasegeHune ucnbiTyeMoi Npobbl yCTpaHAeT MHIMM-
GupoBaHWe peakLum.

A.1.2 TenapuH [18].

MpumeyaHue — [aHHblii MeLlatoLmii dpakTop yeTpaHuM. JobaeneHue B ucneityemyto npoby BydepHoro pac-
TBopa HC3, copepxallero katuoHbl HaTpus (Na*) u kansuns (Ca2*) ycTpaHseT NHrMBUpoBaHue peaKLni.

A.1.3 MoHbl MeTarrnoB: noHbl xeresa (Fe2* u Fe3*), noHsl xpoma (Cr3*), noHsl antomunus (AIR*) [19], [20].

MpumMeyaHue — [daHHblli Meluatoluin pakTop He ycTpaHum. [JobaBneHue B UCnbITyeMyto npoby HaTpueson
COMKU STUNEHANaMUHTETPayKCycHol knuenoThl (Na-O[TA) 4acTU4HO aKTUBUPYET peaKLuio.

A.1.4 Tnactmaccel (nonunponuneH) [21].

A.1.5 BeulecTBa, MOANPULMPOBAHHBIE YETBEPTUYHBIMM COELUHEHUAMN aMMOHUA [22].
A 1.6 OunETpbI M3 3chUpoB Lennonosel [23].

A 1.7 NHrmbuTopsl npoTeas [24].

A 1.8 Monucop®ar 20 [25].

MpumeyaHue — [daHHbll Mewwatowmin pakTop ycTpaHum. Pa3sefeHne ucnbityemoi npobbl yCTpaHseT UHriu-
B6upoBaHue peakuum.

A.2 AKTuBauua

dakTopbl, akTUBMpPYIoLMe (ycunusatoLyue) peakumio JIAJl-peakTusa ¢ 3HAOTOKCUHAMMU:
A.2.1 4Na-OOTA[19].

MpuMmedaHus

1 MexaHWaM AelACTBUSA NOMHOCTBLIO HE U3YUYEeH.

2 VIHrMbupoBaHue MW aKTMBaLUMA peakuun He HabnroaaeTes Npu cogepxaHun B ucnbityemon npobe 2Na-3TA
unu 3Na-30TA meHee 0,5 MMonb. Hanuune B ucnbiTyeMoit npobe Buicokol koHuUeHTpauun Na-OATA Bbi3biBaeT MHMMOU-
poBaHue peakuuu B JTIAJT-Tecte [19].
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Mpunoxexue B
(cnpaBouHoe)

Nenb-Tpom6G Tect

B.1 O6wue cBeaeHun
B HacTosLLeM NpUnoxeHUn nNpuBeseHo onucaHune renb-TpoMb Tecta ¢ npumeHeHuem J1AJT-peakTuBa.

B.2 PeakTtuBbl

B.2.1 JIAJl-peakTuB ¢ 3asiBMeHHOI YyBCTBUTENBHOCTLIO A, NpeAHa3HavYeHHbIH ANs renb-Tpomb Tecra.
B.2.2 Boga gns J1AJl-tecta HCO.
B.2.3 JinodunuaupoBaHHbiit KCI.

MpumeyvaHune — [lonyckaeTca ucnonbsosatb NuodunuanposaHHele JIAJT-peakTuBbl, MPUroTOBNEHHbIE CaMO-
CTOSATENLHO B COOTBETCTBUM C MHCTPYKLMEN U3rOTOBUTENA UK NPUOBPETEHHLIE U FOTOBLIE K MPUMEHEHMIO.

B.3 O6opynoBaHue

B.3.1 CreknsHHble npobupkn HC3, nocyaa HC3, koHTelHepbl U3 nonuctupornia HCS aAnsi npUrotoBNeHnUs UCnbITy-
€MBbIX pacTBOPOB.

MpumeyvaHuna

1 |-|0,ElFOTOBKy nocyasbl, 060pyAOBaHMF| n MmatepuanoB, NpUMEHAEMbIX B FeJ'Ib—TpOM6 TecTe, NPOBOAAT B COOTBET-
cTBumu ¢ 6.5.2.

2 ObopygposaHve, MaTepuarbl, KOHTelHepbl U dnakoHbl ¢ BewectBamu HCD, npuMeHsieMble B renb-TpoMb TecTe,
MapKVpYHOT Kak anuporeHHble.

B.3.2 LWraTuekl Ans Npobupok.

B.3.3 lMuneTkun, aBTOMatnyeckne NUNeTKW, HAaKOHEYHWUKW MUMETOK, LUMPULLI OFHOKPATHOTO UM MHOTOKPaTHOrO Npu-
MeHeHus HCO.

B.3.4 BogsiHas 6aHa ¢ HenpoTouHoIi BOL oM Unu TepMocTaT Ans UHKyGupoBaHusi, obecneunBalome nogaepxanHue
Temnepatyphbl (37+1) °C.

B.3.5 BuxpeBoii Mukcep.

B.3.6 XpOHOMETp unu fpyroe cpefcTeo AN U3MEPEHUS BPEMEHH.

B.4 MpurotoBneHue ncnbiTyeMbiX pacTBOpPOB

B.4.1 MpurotoBneHue 6a3oBoro pacTBopa dHAOTOKCUHOB

Ana npuroToBneHwWs 6asoBoro pacTBopa 3HLOTOKCMHOB MPUMEHAIT nuodunusnpoBaHHelii KC3. Cogepxumoe
dnakoHa ¢ KC3 pasbaensitot Bogoit Ansa JIAN-Tecta HCO. Passegerune v xpaHeHne KCS ocyLLECTBNAT B COOTBETCTBUM
C UHCTpPYKLME M3roToBuTenS.

B.4.2 MpurotoBneHUe ctaHAapTHbIX PAaCTBOPOB 3HAOTOKCUHOB

CraHfapTHble pacTBOpbl SHAOTOKCUHOB MOMy4akoT MyTeM pasBefeHus 6asoBoro pacTBopa SHLOTOKCMHOB BOAOW
ansa NAN-tecta HCO. CTaHAapTHBIE pacTBOPLI SHAOTOKCUHOB LOIMKHbI cofepxaTts KCO koHueHTpauueit 0,254, 0,54, 1A
n 2. C Lenbio MUHUMU3aLUK OLLMBOK NpU anuKBOTUPOBAHUW CNEAYET YYMTEIBaTh, YTO NonyYyaemsle CTaHAapTHele pac-
TBOpLI (MpK Nto6om dakTope pasBefeHns 6a3oBoro pacTeopa) AoMmKHbl cogepxaTts KC3, pasbaBneHHbli Bogoii He Gonee
yem B 10 pas.

B.5 lMpurotroBneHune pacTBOpoB Ana koHtponsa U/A

PactBopbl Ans kKoHTpona WU/A roToBAT nyTeM cMmelunaHua KC3 ¢ Hepa3sBeaeHHo! UCTbITyeMol npo6oid. PacTBopsl
Ansa kouTpona U/A ponxHel cogepxatb KC3 koHueHTpaumein 0,254, 0,54, 1A n 2. B pactBope ans koHtpons W/A cogep-
xaHune KC3 He gomkHo npesbiwats 5 % obLiero obbema pacTteopa, To eCThb Npu obLleM 06beMe pacTBopa ANA KOHTPONs
W/A 1,0 mn cogepxanune KCO He AormKHO npeBbiwath 50 mkr.

B.6 lMpurotoBneHune ncnbiTyemol NpoGhbl

Menbiryemyto npoby roToBAT NyTeM pasBefeHust Nnpobbl HaHOMaTepuana ¢ Bogoii 4nsa JIAN-Tecta HCO. ns uenbl-
TaHWi roTOBAT CepUio PacTBOPOB € hakTopoM pas3seneHus 2, 4, 8 unu Gonee (Npu HEOGXOAUMOCTH).

) AktuHOCTL KCO ycTaHoBMeHa no MexayHapogHoMy CTaHfapTy sHpoTokcuHa BO3, KOTOpLIA COOTBETCTBYET
AHCD, ycTaHoBrneHHoMY YrpaBrneHuem no caHuTapHoOMy HaA3opy 3a KayecTBOM MULLEBbIX NPOAYKTOB W NeKapCTBEHHbIX
cpegcte CLUA.

9
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B.7 MNpoBeaeHue ucnbiTaHUA

B.7.1 MoarBepxaeHUe 3asBnNeHHOW YyBCcTBUTENLHOCTY JIATT-peakTuBa

B.7.1.1 Boay ans JIAN-Tecta HCO (oTpuuaTenbHbI KOHTPOML), CTaHAAPTHLIE pacTBOPbl SHAOTOKCUHOB (BOAHLIE
pacTBoptl, cogepxatyne KC3 koHueHTpaumei 0,255, 0,54, 1A unu 2).) pobasnstoT B Nnpobupku ¢ JNIAIT-peaktusom v nepe-
MeLuMBatoT. Yncrno NoBTOPHOCTEH AN BCEX UCMBITYEMBIX PacTBOPOB — YETLIpe.

B.7.1.2 TMpoBupkm ¢ UCTLITYEMBIMU pacTBopamu MHKYGUpYoT npu Temnepatype (37 £ 1) °C B TedeHue (60 + 2) MUH.
Bo Bpemsi MHKyOupoBaHusi cnegyeT nsberatb BMGpaLum 1 yLapos.

B.7.1.3 Mo ucTedeHWn ykasaHHOro cpoka kaxayto npobupKy npoBepsitoT BU3yarnbHO W PEericTpupyroT pesynsraThl
KaK NonoxuTenbHbIe, Tak U oTpuLaTenbHble. Pesynsrar cumTatoT MonoXUTeNbHbIM, €Cnn NpousoLLo obpasoBaHue NnoT-
HOro rens, KOTOpbIA He paspyLuaeTcs NpW akKypaTHOM OAHOKpaTHOM fepeBopavuBaHunu npobupku Ha 180°. Pesynbsrat
CYUTALOT OTpULATENbHBIM, €CNi 06pasoBaHne NIOTHOrO refs He NPOU3OoLLINO Uk 06pasoBaH HEeMMoTHLIW renb.

B.7.1.4 PesynkraThbl UCMbITAHUIA CYMTAKOT JOCTOBEPHLIMU, €CIN NMOMyYeHbl OTpULiaTeNbHbIe Pe3ynkTaThl BO BCEX MO-
BTOPHOCTSX fJ151 OTpULIATENbHOro KOHTPONSA U CTaHAapTHOro pacTBopa 3HAO0TOKCUHOB, cogepxalyero KC3 KoHUeHTpaLuei
0,25 A.

B.7.1.5 KoHe4HOI TOUKON peakuun 4N Kaxaon U3 NoBTOPHOCTElW CTaHAaPTHBIX PacTBOPOB SHAOTOKCUHOB ABMAET-
CS1 NONOXMWTENbHLIA pe3yrkTaT, NoNyYeHHbI NS pacTBopa ¢ HauMeHbLUen KoHLeHTpauueil KC3. CpefHereoMeTpuyeckoe
3HayeHue vyBcTBUTENBHOCTM JTAIT-peakTuBa, ¢, B KOHEYHO TOYKE peakLmu BEIMUCIISAIOT No hopmMyne

Ye
¢ = antilog (T) (B.1)

roe ¢ — cpegHereoMeTpudeckoe sHadeHune YyseTeutenoHocTu J1AJT-peakTuBa;
Ye — cyMMa forapucmMoB KoHUeHTpauuit KC3 B KOHEUHON TOUKe peakuun B Kax ol N3 NOBTOPHOCTEN;
f — 4uMcrio NOBTOPHOCTEN.

B.7.1.6 3agBneHHyto YyBCTBUTENBHOCTL JIAJl-peakTmBa cHMTatoT NOATBEPXAESHHOW U UCMONb3YIOT B AanbHEALWNUX
BBIYMCINEHMNSAX B TOM Crly4ae, ecriv noflyYeHHoe cpefHereomeTpuyeckoe sHadeHne 4yBctBuTensHocTn J1AJT-peakTuea Ha-
xoguTca B npegenax ot 0,5 go 2.

MpuMeyaHue — PekoMeHAYETCA NPOBEPATL 3asABNEHHYIO YyBCTBUTENBLHOCTL JIAJl-peakTuBa B KaXaoi HOBOW
napTum.

B.7.2 MNoarBepxaeHUe AOCTOBEPHOCTU pe3ynbraToB UCTIbITAHUNA

B.7.2.1 Bogy ans JNAll-tecta HCO (oTpuuarenbHbil KOHTPONb), CTaHAAPTHLIE PacTBOPbLI 3HAOTOKCUHOB (BOAHLIE
pacTBopel, coaepxalyne KCI koHueHTpauueii 0,25, 0,51, 11 unu 2).), pacteopkl Ana koHTpona U/A ¢ cogepxannem KCO
KoHUeHTpauueit 0,25, 0,5%, 1 1 2L u ucnbiTyemyto npoby gobasnstoT B Npobupku ¢ NIAM-peakTBOM U NepeMeLLMBalOT.
YUneno noBTOPHOCTER ANA OTpULATENBHOrO KOHTPOSA U CTaHAAPTHLIX PacTBOPOB 3HAOTOKCUHOB — ABE, pacTBoOpoB AN
KoHTponst /A n ucnbityeMoi Nnpobul — YeTbipe.

B.7.2.2 WcnbiTaHua npoBoAgAT B cooTBeTCcTBUM ¢ B.7.1.2 1 B.7.1.3.

B.7.2.3 PesynbraThl UCNLITAHWIA CHUTAIOT JOCTOBEPHBLIMU, €CNKU NOMYYEHb! OTPULATENbHBLIE Pe3yneTaThl BO BCEX NO-
BTOPHOCTAX ANA OTPULATENIBHOTO KOHTPOSIA M UCNBITyeMOW Npobbl, CpeHEreoMeTpUYECcKoe 3Ha4eHUe HyBCTBUTENBHOCTH
NAN-peakTuBa HaxoguTca B npegenax ot 0,5 Ao 2\, noaTBepXKAEHHOE pe3ynsTaTaMyu UCNbITaHWIA CTaHAAPTHLIX PacTBOPOB
3HJOTOKCUHOB.

MpumMmedvaHue — MNpn HaNUUUU SHAOTOKCUHOB B UCTILITYEMOI NpoGe ee pa3GaBnAtoT 40 NONy4eHUA pacTBopa ¢
cofepXaHneM 3HAOTOKCUHOB HKe YpOBHS, onpegernsiemoro JIASl-TecTom.

B.7.2.4 CpepHereoMeTpuU4eckoe 3Ha4eHNe KOHLIEHTpaLMN 3HAOTOKCUHOB B KOHEYHOW TOYKe peakuun B pacTBopax
ans koHTpona U/A Beivmncnsiot no dopmyne (B.1), npuBegeHHom B B.7.1.5. Mony4yeHHoe cpefiHereoMeTpu4ecKoe 3Have-
HUe AONXHO HaxoanuTbeA B Npeaenax ot 0,5 ao 2\

B.7.2.5 B cny4ae ecnu cpegHereoMeTpU4ecKoe 3Ha4YeHne KOHLEHTPaLUWUN 3HAOTOKCUHOB B KOHEYHOW TOUKE peak-
LUumn B pacTtBopax ANA KoHTponsa /A BbIXOAWT 3a Npefenbl BhILLEYKA3aHHOrO AuanasoHa, TO UCNbITaHUA NPOBOASAT NO-
BTOPHO, BbINOMHUB AONONHUTENbHOE pasBefeHUe UcnbiTyeMoid Npobbl. 3asBneHHyo YyBcTBUTENbHOCTL JIAfl-peakTuBa
KOppEKTUPYIOT NyTeM pasbaBneHns ncnbiTyeMoi nNpobbl, ycTpaHas, Takum obpa3oMm, dakTopbl, MeLLaowme NpoBeaeHNio
NAJl-TecTa.

B.7.2.6 Mewatowme dakTopbl MOryT BbITb YCTpaHeHbl MpU COOTBETCTBYIOLWEN 06paboTke UCTbITYeMoii Npobbl, Ha-
npuMmep Npu punsTpauum, HeTpanusauuu, Auanuse Unu TemnepatypHoin obpabotke.

B.7.2.7 Ecnu Mewatowme dakTopbl HENb3A YCTPaHUTb MyTEM pa3BefeHns unn o6paboTku UcnbITyemoii npobsbl, To
UCMbITaHWe HaHOMaTepuana nNo onpeaeneHnto KOHLEHTpaLMK 3HLOTOKCUHOB refb-TPOoMG TECTOM He NPOBOAAT.

B.7.3 AHanu3 ucnbiTyemMomn npoSbi

B.7.3.1 Boay ans JNAf-tecta HC3 (oTpuuaTenbHbIi KOHTPONb), pacTeopbl ANa KoHTponsa W/A (Hanpumep, uchbl-
TyeMas npoba, cogepxawaa KC3 KoHUeHTpauuen 2)), cTaHaapTHbIe pacTBOpbl 3HAOTOKCMHOB (pacTBOpbLI, coiepXalliue
KCQ3 koHueHTpauyueii 0,251, 0,54, 1\ u 21) u ucneityemas npoba (HepasseaeHHasa ucneityemas npoba u pacTBopbl UCTbl-
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TyeMoil npobbl, passeaeHHol ¢ Bogoit ana JIAJl-tecta HCO ¢ dakTopoM passefeHus 2, 4, 8) nobaensior B npobupku ¢
NATl-peakTBOM 1 NepemelLUBaloT. YUCro NOBTOPHOCTEN ANS BCEX UCTILITYEMbIX pacTBOpOB — [iBe.

B.7.3.2 WcnbiTaHna NnpoBoAsAaT B cootBeTcTBUM ¢ B.7.1.2 1 B.7.1.3.

B.7.3.3 PesynkraTbl UCNBITAHWUIA CHUTAIOT ,OCTOBEPHBIMU, €CIU:

a) nony4YeHbl oTpULaTenbHble pesynsrarbl BO BCEX MOBTOPHOCTAX ANl OTPULIATENBHOMO KOHTPONS,

b) nony4eHbl NoNoOXUTENBLHLIE pe3ynkTaThl BO BCEX MOBTOPHOCTAX ANs pacTBOpPOB ANA KoHTponsa U/A;

C) cpefHereoMeTpuyecKoe sHa4eHne KOHLEHTpaLUmn SHA0TOKCUHOB B KOHEHYHOW TOYKe peaKLun B CTaHAAPTHLIX pac-
TBOpax HaxoauTtcea B npegenax ot 0,5 fo 2A.

B.7.3.4 KoHeyHoW TOYKOW peaKuuu ABMSETCA MONOXWUTENbHBIA pesynbrar, MoMyYeHHbli Ana UcnbiTyemoit npo6el
¢ HaubonblwuM akTopoM pasBefeHMs. 3Ha4YeHUe KOHLEHTpaLuu SHAOTOKCUHOB B Hepa3BeAEeHHOW WUCMbITYeMOoW npo-
6e onpeaensoT NyTeM YMHOXEHMWS1 3HAYE€HUS KOHUEHTPaLWM 3HAOTOKCMHOB B KOHEYHOW TOYKE Ha 3Ha4YeHUe 3asBneH-
HoN JyBcTBUTENbHOCTU JIAJl-peakTBa (MNU 3HaYeHWe, MoMnyyeHHoe B pesynbraTe KOpPPeKTUPOBKU YyBCTBUTENbHOCTU
JAJT-peakTnBa).

B.7.3.5 CpeaHereoMeTpU4eCKUM 3Ha4YEHNEM KOHLIEHTpaLMKU SHO0TOKCUHOB CUUTAIOT 3HAYeHUe KOHUEHTpaLUun 3H-
[ OTOKCUHOB B KOHEYHOW TOYKe peakLyun B UCNbITyeMoi npobe.

B.7.3.6 Ecnu Bo Bcex NOBTOPHOCTAX ANA UCMBITYeMOW Npobbl NornyYeHbl oTpuuUaTenbHble pesyrsraTthl, TO 3Ha4YeHue
KOHLiEHTpaLn 3HAO0TOKCUMHOB B UCTbITYEMOI Npobe MeHee 3HauYeHUs 3asBneHHoN YyBcTBUTENbHOCTU JIATl-peakTuBa (Unu
3Ha4YeHus, NoNy4YeHHOro B pesyrnsrate KOpPEeKTUPOBKN YyBCTBUTENbHOCTU J1ASl-peakTusa).

B.7.3.7 Ecnn Bo Bcex NMOBTOPHOCTAX ANA UCMBbITYeMOI Npobbl MonyveHbl NONOXUTENbHbIE pe3ynbTaThl, TO 3HaJe-
HWe KOHLEeHTpaLun SHAOTOKCHHOB B UCNBITYeMol npobe ABnsaeTca paBHbIM unu 6onee NpousBefeHUs 3Ha4YEHUs, Nnony-
YEHHOro Mpu UCMbITaHUK pacTBopa ¢ HanbonbWKUM (HaKTOPOM pasBeAeHUs, U 3HAYEHUS 3asBIEHHOW YyBCTBUTENIBHOCTM
JAJl-peakTvBa (MUNK 3Ha4YEHUA, MONMYHYEHHOrO B pe3ynbTaTe KOppeKTUPOBKU YyBCTBUTENbHOCTU JIATT-peakTuBa).
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MpunoxeHue C
(cnpaBouHoe)

doToMeTpHUYECKUI METOA NO KOHEYHOM TOUKE (XPOMOTreHHbIA METOA NO KOHEYHOM TOYKE)

C.1 Ob6wue cBegeHus

B HacTosILLeM MPpUNoXeHUN NPMBEAEHO onncaHne poTOMETPUYECKOTO METOAA MO KOHEYHO TOYKe C UCTOSb30BaHU-
eM J1AJl-peakTnBa ¢ XpomoreHHsIM cybeTpaTom Boc-Leu-Gly-Arg-p-NA unu Boc-Thr-Gly-Arg-p-NA (XpoMOreHHbIH MeTog,
no KoHe4yHoW Todke). KonnyectBeHHoe cogepxaHue p-NA B pacTBope onpefenstoT no sHadeHuto Ol p-NA npu anvHe
BOSHbI 405 HM.

C.2 PeaKkTuBbl

C.2.1 JlnodpunuanposaHHblit JIAIN-peakTuB ¢ 3asBNEHHON YyBCTBUTENBLHOCTLIO L, NPefHa3HAaYEHHLIW NS XpOMO-
reHHoro MeToga.

C.2.2 BydepHulit pacTeop Ans JTIAN-peakTuBa.

C.2.3 JlnodpunuanposarHbiin KC3.

C.2.4 Boga ansa Jl1All-tecta HCQ.

C.2.5 PacTBOp, 3amMefnsatoLLMii UNK oCcTaHaBNMBarOLWMIA peakuuio (MHopMauua 4omkHa ObiTb NpUBEAEHa U3roTO-
BUTENEM B UHCTPYKUUK K JIATT-peakTuBy).

MpumMeyaHune — Bce peakTuBbl MOXHO NpuobpecTu B Habopax ans nposeaeHus JIAJ1-Tecta, umetoLmxcsi B
npoaaxe.

C.3 O6opyaoBaHue
C.3.1 CrexnsaHHble npobupkn HCS unn mukponnaHwetsl HCO u3 nonuctupona.

MpumedaHus

1 MoaroToBKy nocyabl, obopyfoBaHUs W MaTepuanos, NPUMEHSAEMbIX B POTOMETPUYECKOM METOAE MO KOHEYHO
TOYKe, NPOBOAAT B COOTBETCTBUM € 6.5.2.

2 ObopyfoBaHue, MaTepuanbl, KOHTERHEPLI U dnakoHel ¢ BelecTBamu HC3, npuMeHsieMble B OTOMETPUHECKOM
METOf € MO KOHEYHOI TOYKe, MapKUPYHOT KaK anuporeHHsle.

C.3.2 CrekngHHble npobupkn HCS unm npobupkn 1 koHTeitHepsl HCSO “3 nonuctupona AN NpUroToBrieHUa Uc-
NbITYyeMbIX PacTBOPOB.

MpumMmedaHus

1 MogroToBky nocyabl, o6opyaoBaHUs U MaTepuanos, MPUMEHAEMEIX B (POTOMETPUHYECKOM METOAE MO KOHEYHOM
TOYKe, NPOBOAAT B COOTBETCTBUM € 6.5.2.

2 ObopypoBaHue, MaTepuansl, KOHTeHepbl 1 riakoHbl ¢ BelecTBaMu HCS, npuMeHsieMble B POTOMETPUYECKOM
MeTOA € MO KOHEYHOIN TOYKe, MapKUPYHOT KaK anuporeHHole.

C.3.3 LUratubl Ansa npobupok.

C.3.4 MNuneTkwn, aBTOMaTUYECKUE MUNETKN, HAKOHEYHUKW NMUMETOK, LUNPULILI OHOKPATHOIO UMM MHOFOKpPaTHOro npu-
MeHeHus HCO.

C.3.5 BoasaHasa 6aHs unu TepmocTaT ANst MHKYBUpoBaHus, obecnevunBatoLLme nogaepaHue Temnepatypsl (37+1) °C.

C.3.6 BuxpeBoii Mukcep.

C.3.7 CnekTpodoTOMETP U MUKPOMMaHLLETHLIA (OTOMETp AN naMepeHuii O npu anuHe BonHbl 405 HM.

C.3.8 XpoHOMETp Unu gpyroe cpefcTso AN USMEPEHNS BPEMEHMN.

C.4 MMpurotoBneHne ncnbITyeMbIX pacTBOPOB Afisl NOCTPOeHUsl CTaHAapPTHOW KpUBOWA

C.4.1 NpurotoBneHne 6a3oBoro pacTtBopa 3HAOTOKCUHOB

Ans npurotoBneHnss 6a3oBoOro pacTBopa SHAOTOKCUHOB MPUMEHSIOT nuodunusnposaHHblii KC3. Cogepkumoe
¢nakoHa ¢ KC3 pasbasnstor Bogoit HC3. PasBefeHue u xpaHeHe KCO ocyLLECTBAIOT B COOTBETCTBUN C MHCTPYKLMe
M3roToBUTENS.

C.4.2 MpuroToBneHne cTaHAapPTHbIX pacCTBOPOB 3HAOTOKCUHOB

CTanfapTHbIe pacTBopbl 3HAOTOKCMHOB NOMyYaloT NyTeM passefeHUsi 6a30BOro pacTsopa SHAOTOKCUHOB BOAOM
HCQ3. CneayeT NpUroToBUTL He MeHee Tpex CTaHAapTHLIX pacTBOPOB SHAOTOKCMHOB, cogepxalimx KCO pasnnyHoi KoH-
LieHTpaLum, BKNoYas pacTBop ¢ copepxaHneMm KCO KoHUeHTpaumein, COOTBETCTBYOLLEH 3asBNEeHHON YyBCTBUTENBHOCTH
J1AIl-peakTuBa. C Lienbio MUHUMWU3aLMK OLLMBOK NpU anuKBOTUPOBaHUK CreAyeT YUUTLIBaTb, YTO Nonyvaemble CTaHAapT-
Hble pacTBopbl (Npu NboM dakTope passefeHus 6azoBoro pacteopa) JomkHbl cofepxats KC3, pasbaBneHHbli BoLow
He Gonee 4em B 10 pas.
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C.5 MNpurotoBneHune pacteopoB Ana KoHTpona WA

PacTBopbl ans koHTpons WU/A rotoBaT nyTem cMelumBarnna KCO ¢ HepaaBegeHHOW UcnbITyemoi npo6oi. [Ans ucnel-
TaHWi FOTOBAT Cepuio pacTBOpPOB Ans koHTponda W/A, cogepxalumx KC3 pasnuyHoi KOHLEHTpaLumM (HanpuMep, KoHeYHas
KOHUeHTpauua KCO B ucnbITyeMoM pacTBope fofkHa ObiTb 2), 4% UM COOTBETCTBOBaTb CpefHEMY 3Ha4YE€HUIO KOHLEH-
Tpayuit KC3, ucnonb3oBaHHbIX 418 NOCTPOEHNUS CTaHAapTHOW kpuBoi). B pacTtBope Ana koHTponda U/A cogepxaHue KC3
He JOMmKHO npeBbIWwaTh 5 % oblero obbema pacTBopa, To ecTb Npu obLeM obbeme pacTBopa Ans koHTponsa U/A 1,0 mn
copepxaHue KCO He JomkHO npesBbiwath 50 MK,

C.6 MpoBeaeHue UcnNbITaHUN

C.6.1 [na npuroToBneHWs WCNbITYEMBIX PacTBOPOB NuogunuampoBaHHelii JIAII-peaktus, coaepxawuii Xpo-
MoreHHbll cy6eTpar, passoasaTt B Boge Ans JAJl-tecta HCO unu 6ycdepHoM pacTBope B COOTBETCTBUWU C UHCTPYyKLUUeEN
N3roToBUTENS.

C.6.2 Bogy ansa Jl1AJl-tecta HCO (oTpuuaTtenkbHbIiA KOHTPOrb), CTaHAapTHLIE pacTBOpbl 3HAOTOKCUHOB, pacTBOpbLI
Ana konTpona U/A u ucneityemyto npoby cMelumsaroT ¢ JIAIT-peakTMBOM B COOTBETCTBUU C UHCTPYKLUER N3roTOBUTENA B
NpoBupKax Ui MUKponnaHLeTe.

C.6.3 MpobBupkn 1N MUKPOMMAHLLET C UCMBITYEMbIMU pacTBOpaMn UHKYOGMpytoT npu Temnepatype (37+1) °C B
TeYeHVe BPEMEHM, YKa3aHHOro B MHCTPYKLMN.

C.6.4 B ucnbiTyeMble pacTBopbl 406aBNSIOT pacTBOp, 3aMEANAIOWMNIA UNK OCTaHaBNMBaOLWUIA peakumto, B obbeme,
ykasaHHoM usrotoButenem J1AJl-peaktusa. O ucnelTyemblx pacTBOPOB U3MEPSIOT CNEKTPOOTOMETPOM WU MUKPONNAH-
LIETHLIM (POTOMETPOM NPU ANUHE BOSHBI 405 HM.

C.6.5 B cny4ae NpMMeHEHWUA U3MepPUTENLHOW CUCTEMBI, NO3BONSAIOLEA OAHOBPEMEHHO WHKYGUpOBaTbL UCMbITYe-
Mble pacTBopebl, M3aMepsATk Ol 1 BINONHATL 06paboTKy pe3ynsraToB, UCMbITaHWSA NPOBOAAT B COOTBETCTBUN C MHCTPYKLM-
el K U3MepuUTenbHOi cucTeme.

C.7 KpuTepuu npuemMnemMocTH pesynLTaToB UCNbITaHNi

C.7.1 MNpn NOCTPOEHUN CTaHAAPTHOW KPUBOW JOIKHA ObITb OTpaXKeHa 3aBUCUMOCTb 3HaveHuih Ol oT 3HayeHui,
MoJSly4eHHbIX MPW UCMBITaHUK CTaHAapPTHBIX PacTBOPOB SHAOTOKCUHOB.

C.7.2 PesynbraThl OTpUL@TENBHOMO KOHTPONSA HE JOMKHBLI NPEBLILWATL 3HAa4YE€HUN, COOTBETCTBYIOLLIUX TOUKE C MUHU-
MarbHbIM 3Ha4eHWeM Ha cTaHfapTHOW KpUBOIA.

C.7.3 CraHaapTHas KpvBasi fomkHa 6bITb NOCTPOEHa Ha OCHOBE anroputMa NUHENHO| perpeccun.

C.7.4 ABconkTHoe 3HayeHne koaddULMEHTa KOpPEnsALUN CTaHAAPTHON KpUBOW AOMKHO ObiTh BhILLE UKW paBHO
0,980. B cnydae ecnu abcontoTHoe 3HavYeHue KoadhPULUeHTa Koppenaumu cTaHfapTHOW KpMBOW He COOTBETCTBYET AaH-
HOMY 3H@4eHWIo, TO UCMbITaHUSA NPOBOAST NOBTOPHO.

C.7.5 TMorpellHOCTb pe3ynsTaTtoB UCNbITAHUIA He AoMmKHa npeBbilaTh 25 %.

C.8 ObpabGoTka pe3ynsraToB MCNLITAHUN

C.8.1 PesynbraTbl UCNbITAHWIA JOMKHBI YAOBNETBOPATL BCEM KpUTEPUAM, YKa3aHHbIM B C.7.

C.8.2 [Ina Kaxaoil U3 NOBTOPHOCTEN onpeaensioT cpefHee apudmetnyeckoe sHaveHne Ofl Ha cTanfapTHOI
KpVBOW.

C.8.3 BbluMCHIAOT 3HaYeHUe KOHLUEHTpaLUKU 3HAOTOKCUHOB ANS KaXA0N U3 NOBTOPHOCTEN NYTEM YMHOXEHUS 3Ha-
YEeHWS KOHLeHTpaLUWUn 3HAOTOKCMHOB, NONy4eHHOE NpU UCMbITaHMKM, Ha COOTBETCTBYIOLLEE 3Ha4YeHUe dakTopa passefe-
HuA. [lanee BLIMUCAAIOT cpefiHee apuMeTUYECKOe 3Ha4YeHNe KOHLIEHTPaLMN 9HAO0TOKCUHOB.

C.8.4 lNonyyeHHoe cpefiHee apuPMETUHECKOE 3HAaYeHUNE ABMNAETCA 3Ha4YeHUeM KOHLEeHTpaLun 3HAOTOKCUHOB B He-
pa3sefieHHOW UcnbITyemoi npobe.

C.9 NoarBepxaeHne AOCTOBEPHOCTU pe3ynbraToB UCTIbITaHUMA

C.9.1 CopepxaHue 3HAOTOKCUHOB B pactsope ANA KOHTponA WU/A BbIMUCNAIOT NyTEM AeNeHUA 3HaYEHUS KOHLEH-
Tpauuu 3HAOTOKCMHOB B UCTILITYeMoOIA Npobe, B KoTopyto He gobaBneH KCO, Ha 3HaYeHne KOHLUEHTpaLun SHAOTOKCUHOB B
ucneiTyemol npobe nocne aobasnenusa KCO. CoaepxaHne SHAOTOKCUHOB B UCTILITYEMbIX pacTBOpax BbipaxatoT B Npo-
yeHTax, %.

C.9.2 PactBop ans koHTponst U/A He cogepXuT Mellatowux gakTopos, €cnu Npu NpoBEASHWUA UCTIbITaHWA 3Ha-
YeHue KOHLEHTpaLUMn SHAOTOKCUMHOB, A06aBneHHbIX B UCNbITYEMbI pacTBop, HaxoauTes B npegenax ot 50 % ao 200 %
3Ha4YeHNS KOHUEHTPaLMN 3HAOTOKCMHOB MOCNE BbIMUTAHNA 3HA4YEHUS KOHLIEHTpaLun 3HAOTOKCUHOB B pacTBoOpe, B KOTO-
pbiii He gobaeneH KC3. MNpu Hanmuum MeluaoWwmx ¢pakTopoB 3HAYEHUE KOHLEHTPaLUUKU 3HAOTOKCUHOB B pacTBope ANnA
KOHTpons W/A GyaeT HaxoauTbCs BHE NPeAenos AaHHOro AuanasoHa. [ins ycTpaHeHusa mMelalowux (akropoB ocyLlect-
BNSAOT pasbaBneHne UCTLITYEMOIA Npobbl UNK NoABepratoT ee unsTpayuu, HenTpanusayuu, Ananuay Unu TemMneparyp-
Holi 06paboTke. SpdekTUBHOCTL 06paboTKN UCMBITYeMON NPoBbl KOHTPONUPYIOT NOCPEACTBOM MPOBEAEHNS MOBTOPHOIO
MCNbITaHWA Ha Hanu4ue Meluarowmx dakropos. Pacteop ans KoHTpons U/A cnefyeT rotoBUTh € UCMONb3oBaHWeEM HaHo-
MaTepuana, He SBNAIOLLErocsi MeLlaloLM hakTopoM ANA NPOBEAEeHNs UCTIbITaHURA.

13



FOCT P UCO 29701—2015

Mpunoxexue D
(cnpaBouHoe)

KuHeTnueckue metoabl

D.1 O6wume cBegeHus

B HacTosILLeM MPUIOXEHUN NPUBELEHO ONUCaHNe KUHETUYECKNX METOLO0B (TYPBUAMMETPUYECKOrO KUHETUYECKOrO
MeTOAa 1 XPOMOrEHHOrO KUHETUYECKOro METOAa) C UCTONb30BaHeM CeKTPOoTOMETPa U MUKPOMTaHLLETHOro (hoTo-
MeTpa ¢ TepMocTaToM Ans UHKyGuposaHus!.

D.2 PeaktuBbl

D.2.1 NnocunmanposaHHblii JTAT-peakTus ¢ 3asBNeHHON YyBCTBUTENBHOCTLIO A, ANs TYPOULUMETPUYECKOrO KUHE-
TUYECKOro MeToAa Ui XpOMOreHHOro KMHETUYECKOro MeToAa.

D.2.2 BydepHslii pactBop ans JIAJl-peakTusa.

D.2.3 Boaa ans 1Al-tecta HCO.

D.2.4 NnodpunusmporaHHbii KC3.

MpumeyaHune — Bce peakTusbl MOXHO NpuobpecTn B Habopax Ans nposeaeHus JIAIl-TecTa, MMeIOLUXCA B
npogaxe.

D.3 O6opyaoBaHue
D.3.1 CreknsaHHble npobupku HCS unn MukponnaHweTsl HC3 13 nonuctupona.

MpumedvaHus

1 ToproToBKy nocyfbl, 06opyaoBaHus U MaTepuasnos, NMPUMEHAEeMbIX B KUHETUYECKUX METOAEX, NPOBOAAT B COOT-
BeTcTBUM € 6.5.2.

2 ObopyfoBaHue, MaTepuansl, KOHTelHepbl U hnakoHbl ¢ BellecTBaMu HC3, npuMeHsieMble B KWHETUYECKNX Me-
ToJax, MapKUpYLoT KaK anuporeHHbIe.

D.3.2 CreknsHHble npobupkn HCO nnu npobupku u koHTelHepbl HCO M3 nonucTupona Ansi MPUroTOBMEHUS UC-
MbITYyeMbIX PacTBOPOB.

MpumeyvaHunsa

1 MoaroToBKy nocyfbl, 060pyAOBaHUA U MaTepuarioB, NPUMEHSEMbIX B KWHETUYECKUX METOAAX, NPOBOAAT B COOT-
BETCTBMU C 6.5.2.

2 ObopypoBaHue, maTepuansl, KOHTEWHepbl U ¢nakoHbl ¢ BewectBaMm HCO, npuMeHAeMble B KWHETUYECKMX Me-
ToAaX, MapKUPYIOT KaK anMporeHHble.

D.3.3 lNuneTku, aBToMaTU4eCcKne NUNETKN, HAKOHEYHUKM NUNETOK, LLNPULLI OZHOKPATHOTO U MHOFOKPaTHOIo Npu-
MeHeHua HCO.
D.3.4 CnekTpodOTOMETP UNU MUKPONMAHLIETHLIA (OOTOMETP C TEPMOCTATOM AN UHKYGUPOBaHUS.

D.4 MpurotoBneHne NCNbITYeMbIX PAaCTBOPOB Afisi NOCTPOeHUsl CTaHAapTHOW KpUBOW

D.4.1 MNMpuroroBneHne 6a3oBoro pacTtBopa 9HAOTOKCUHOB

IOna npurotoBneHna 6a3oBoro pacTBopa 3HAOTOKCMHOB MPUMEHSIIOT nModunuanpoBaHHblii KC3. Copepxumoe
cdrakoHa ¢ KCO pasbaensiot Bogoit HC3. PasseaeHune n xpaHeHne KC3 ocylLeCcTBNSAOT B COOTBETCTBUU C MHCTPYKLUEA
M3roTOBMUTENSI.

D.4.2 lNMpuroToBneHue CTaHAAPTHbLIX PaCTBOPOB 3HAOTOKCMHOB

CraHpapTHble pacTBOpbl 3HAOTOKCMHOB NONyYaloT NyTeM pasBeAeHust 6a3oBoro pacTeopa SHAOTOKCUHOB BOAOM
HCO3. CriefyeT NpurotoBUTb HE MeHee Tpex CTaHAapTHLIX pacTBOPOB 3HAOTOKCMHOB, coaepxawmx KC3O pa3nuyHoii KoH-
LieHTpaLuu, BKIoyasa pacTeop ¢ cogepxaHneM KC3 KoHLUeHTpauuel, COOTBETCTBYIOLLEN 3aABNEHHOW YyBCTBUTENBHOCTU
J1AJl-peaktuBa. C Lenbio MUHUMU3aLWUKM OWNBOK NPU arnMKBOTMPOBAHWW CMEAYET YUUTHIBATb, YTO Nonyvyaemble cTaHaapT-
Hble pacTBopbl (Npu Nto6om cakTope passegeHus 6asoBoro pacTBopa) AomkHbl cogepxate KC3, pasbaBneHHbI Bogoi
He Gonee 4em B 10 pas.

D.5 NpurotoBneHue pacTBopoB AnA KoHTpona U/A

PacTtBopbl Ans koHTpona U/A rotosaT nyTeM cMelumBaHuA KC3 ¢ Hepa3sBefeHHoI ucnbiTyeMoi npo6oid. [ns ucnel-
TaHWi roTOBAT Cepuio pacTBopoB ANa KoHTpona U/A, cogepxatimx KC3 pasnnuyHoii KOHUEHTpauun (HanpuMep, KOHeYHas
KoHUeHTpauua KC3 B UCNbITYeMOM pacTBope AoMmkHa ObiTb 2A, 4h UNU COOTBETCTBOBATL CPpeAHEMY 3HAYEHUIO KOHLIEH-

1) N3smepuTenbHbIe CHCTEMBI, C NOMOLLBIO KOTOPLIX OfHOBPEMEHHO NMPOBOAAT UHKYGUPOBaHUE UCTILITYEMbIX pac-
TBOPOB NPy 3aaHHON TemnepaType, BLINONHAKT U3MepeHns Ol Yepes 3afiaHHble UHTEpBanbl BpeMeHu u obpaboTky
pesyneTaToB UCNLITaHUA.
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Tpauuit KC3, ncnons3oBaHHbIX 4151 NOCTPOEHNUS CTaHAapTHOW kKpuBoid). B pacTeope ans kKoHTponsa U/A cogepxaHue KC3O
He AOMKHO npeBeilaTh 5 % obLero o6beMa pacTBopa, TO ecTb npu obLieM obbeme pacTBopa Ans koHTponsa /A 1,0 mn
cofepxarHne KC3 He fonkHo npesblluate 50 MK.

D.6 MpoBeaeHue ncnbiTaHUM

D.6.1 [InA npuroToBneHUs UCMbITYeMbIX pacTBOpOB NMounmanposaHHelil JTAN-peakTMB pasBogaT B BoAe AnA
JNIAIN-tecta HC3 unu 6ycdepHoM pacTsope B COOTBETCTBUW C MHCTPYKLIMEA N3rOTOBUTENS.

D.6.2 Bogy ans J1IAJl-tecta HCO (oTpuuUaTenbHbI KOHTPOIbL), CTaHAapTHeIE pacTBOpPbLl 3HAOTOKCMHOB, pacTBOphI
Ansa koHTpons WU/A n nenbityemyto npody cvewwmsatoT ¢ JIAIT-peakTuBom B Nnpobupkax Ui MUKpOMMaHLIETe B COOTBET-
CTBUW C UHCTPYKLMEN N3roTOBUTENA.

D.6.3 Mpobupkn MM MUKPONMaHLIET C UCTIBITYEMLIMU pacTBOpamMu WHKYOUpyT npu Temnepatype (37+1) °C B
TeYeHWe BpeMeHM, yKa3saHHOro B MHCTPYKLMN.

D.6.4 Ol ucnbITyeMbIX pacTBOPOB U3MEPAIOT CNEKTPopOTOMETPOM UM MUKPONSIAHLLETHEIM (POTOMETPOM NpU 3a-
LaHHOW LMMHe BOMHbI M Yepes 3afaHHble HTepBasibl BpeMeHW.

D.6.5 U3MepsatoT Bpems, Heobxogumoe Ans JOCTUXEHUS 3aaHHoro (Moporoeoro) 3HaveHus Ol ucrbITyeMslX pac-
TBOPOB (Npw 3Ha4eHun Or1, paBHoM 0,2, unu 3Haveruss Of1, ykazaHHoro usrotosutenem). Bpems, Heobxogumoe Ans Ao-
CTWKEHUS 3afaHHOro 3Ha4eHnsa O, Ha3bIBaloT HaYarbHEIM BpeMEHeM peakLuu.

MpuMedaHne — MN3MepuTenbHLIE CUCTEMBI, C MOMOLLBIO KOTOPLIX MOXHO OfHOBPEMEHHO MHKyBUpoBaTb Uc-
nbiTyeMble pacTeopbl, amepaTe Ol 1 BbINONHATEL 06paboTKy pe3ynsraToB, KOMMepYeCku AOCTYMHBI.

D.7 KpuTepuu npmemMneMocTu pe3synbraTtoB UCNbITaHUA

D.7.1 Tpu NnoCTpoeHWM cTaH[apTHOWR KpUBOW AormKHa ObITb OTPaXeHa 3aBUCHMOCTb 3Ha4YEeHUIA HavanbHoro BpemMe-
HW peaKkuun OT 3Ha4YeHMUIA, MONYYEHHbLIX MPW UCMBITAHUM CTAHAAPTHEIX PACTBOPOB SHAOTOKCUHOB. [N1A MOCTPOEHNA CTaH-
JapTHON KpMBOM MCMOSb3YIOT 3Ha4YEeHUs1 KOHLEHTPaLMK 3HOTOKCMHOB B CTaHAAPTHLIX pacTBopax, npeobpasoBaHHble (Ha-
npumMep, B hopMe ecATUYHOro norapudmMa) B COOTBETCTBUN C anropUTMOM Perpeccui, peKoMeHayemblM Urotoutenem
JAJN-peakTuBa.

D.7.2 PeaynsraTbl OTPULATENBLHOrO KOHTPOMS He AOMKHLI NMPeBbILIaTh 3Ha4eHW, COOTBETCTBYIOLUX TOUKE C MUHK-
MarbHbIM 3Ha4eHWeM Ha CTaHAapTHOW KPUBOIA.

D.7.3 ABcontoTHoe 3Ha4eHue koadduLumeHTa Koppensuun CTaHAapTHOW KPUBON [OMKHO GbITb Bbie MW PaBHO
0,980. B cny4ae ecnu abcontoTHoe 3HaveHMe KoadduLeHTa Koppenaumn cTaHaapTHOW KpMBOW HEe COOTBETCTBYET AaH-
HOMY 3Ha4Y€HUIO, TO UCMbITaHWA NPOBOAAT NOBTOPHO.

D.7.4 TMorpellHOCTb Pe3ynsraToB UCNbITAHWIA He foMKHa NpeBbiaTh 25 %.

D.8 O6paboTka pe3ynsLraToB UCNbITaHUN

D.8.1 Pesynbrarel UCNbITAHUIA OMKHBI YAOBNETBOPATL BCEM KPUTEPUSM, YKasaHHbIM B D.7.

D.8.2 OnA kaxzoi u3 NOBTOPHOCTEW ONpefensioT cpeaHee apudMeTudeckoe sHayeHue HavanbHoro BpeMeHu pe-
aKyuu Ha cTaHQapTHON KPUBOMA.

D.8.3 3Ha4eHUe KOHLEHTpaLuM 3HAOTOKCMHOB ANA KaXAo0i U3 NOBTOPHOCTEH BLIYUCHIAIOT NYTEM YMHOXEHUA 3Ha-
YEHWUA KOHLUEHTpaUWUn 3HAOTOKCMHOB, NONyY4EHHOE NPU UCNBLITAHWKU, HA COOTBETCTBYIOLLEE 3Ha4YeHWe hakTopa passefie-
HUs. [Janee BbMUCNAIOT cpefHee apudMeTHeckoe 3Ha4eHne KOHLEHTpaLUu1 3HA0TOKCMHOB.

D.8.4 lNony4yeHHoe cpegHee apudPMeTUHECKOe 3HaYeHUEe ABNSAETCA 3Ha4YeHNEM KOHLEHTpaLUU 3HAOTOKCUHOB B He-
pa3BeAeHHOW ucnbiTyemoit npobe.

D.9 NoarBepxaeHUe JOCTOBEPHOCTU PE3yNbTaToB UCNbITAHNIA

D.9.1 CogepxaHue 3HAOTOKCUHOB B pacTBope AnsA KoHTpons U/A BbIMMCAAIOT NyTeM AeNeHUA 3HaYeHUA KOHLEeH-
Tpauuu 3HAOTOKCMHOB B UCTIbITYeMoiA npobe, B koTopyto He aobasneH KCO, Ha 3HaueHne KOHUEHTpaLun 9HAOTOKCUHOB B
ucnbiTyemoit npobe nocne gobasneHua KC3. CogepxaHne 3HAOTOKCUHOB B UCTILITYEMbIX pacTBOpaXx BblpaxatoT B Npo-
ueHTax, %.

D.9.2 PacTteop Ansi koHTpons U/A He copepXuT Melatowwmx akTopoB, ecnn Npu NpoBeAeHUN UCNBITAHUA 3Ha-
YeHWe KOHLEHTPaLUun SHAOTOKCUMHOB, A06aBNeHHbIX B UCNbITYeMbI pacTBop, HaxoauTca B npegenax ot 50 % ao 200 %
3HaYeHUs KOHUEeHTpauuu SHAOTOKCUHOB MOCNE BbIMUTAHWUA 3HAYEHUS KOHLIEHTpaLUUn 3HAO0TOKCUHOB B pacTBope, B KOTO-
pbliii He gobasneH KC3. MNpu Hanmuum Mewaowmx ¢pakTopoB 3HaYeHUe KOHLeHTpauun 3HAO0TOKCUHOB B pacTBope ANA
KoHTpons U/A 6yaeT HaxoauTbCs BHE NPeAenoB AaHHOro AnanasoHa. [insa ycTpaHeHns Mewarwmx gakTtopos ocyLecT-
BNSOT pasbaBneHne UCMbITYeMoid Npobel UNK nogeepratoT ee punsTpaLun, HenTpanusaunu, Juanusy Unu Temneparyp-
Hoii o6paboTke. SpdeKTMBHOCTL 06paboTKN NCNBITYEMON NPOBLI KOHTPONUPYIOT NOCPEACTBOM NPOBEAEHNS NOBTOPHOIO
UCMBITAHWA Ha Hanu4ue Meluatolmx dakropos. PacteBop Ans koHTpons U/A cnefyeT roToBUTE € UCMOMb30BaHWeM HaHo-
Matepuana, He ABNAIOLWErocs MeLlaoLMM PakTopoM ANs NPoBeeHns UCTbITaHUM.
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