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McnblTaHUsa 3HAOTOKCUMHOB Ha o6pasuax HaHomMaTepuanos ANns cuctem in vitro. VcnbiTaHne Limulus amebo-
cyte lysate (LAL)» (ISO 29701:2010 «Nanotechnologies — Endotoxin test on nanomaterial samples for in vitro
systems — Limulus amebocyte lysate (LAL) test»).
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HAULWOHA/NDbHGB N CTAHALAPT POCCUWMCKOMWN GELEPALUMN

HAHOTEXHONOInn

HaHomaTepuansl Ana ncnelTaHuii B TecT-cuctemax /n vitro.
MeToa onpefeneHuns cofgepxaHus 3HAOTOKCMHOB C UCNONb30BaHMEM nu3ata amebountos Limulus
(NAN-TecT)

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

Nata BeegeHns — 2016—07—01

1 O6nacTb NPUMEHEHMUA

HacTosawuii cTaHfapT pacnpocTpaHseTcs Ha HaHoOMaTepuasnbl AAs UCMbITAHWUI B TecT-cucTemax in vitro
1 ycTaHaB/MMBaEeT METoh OnpeAesieHusi coaepxaHus (KOMUYEeCTBEHHON KOHLEeHTpauuu) aHAOTOKCUHOB C UC-
nonb3oBaHueMm nusata ame6ounTos (JIA/1-TecT). JIAJI-TeCcT NPUMEHUM N5 BOLHbIX CYCMeH3UA NAn aKCTpak-
TOB HAHOMATOPUANOB. NPUFOAHBIX AN MHKY6GMPOBaHWA Npu TemnepaTtype 37 °C.

2 TepMUHBbI 1 onpeaenieHnda

B HacTofuwem cTaHAapTe NPUMEHEHbI crefylolune TEPMUHbI C COOTBETCTBYOLW UMK ONpeAeeHUAMM:

2.1 koarynoreH (coagulogen): Cnoco6Hblli cBepThbIBATLCA 6e/0K, B pe3ynbTaTe peakuuu KOTOporo ¢
3HAOTOKCMHaMK npu nposegeHuun JIAJl-TecTa NPOUCXOAUT yBeNUYEHNE BSA3KOCTW WCNbITyeMOro pacTsopa u
obpasoBaHue NAOTHOTO rens.

MpumeuvaHune — KoarynoreH nonydawT 13 KeTok KpoBu sinoHckoro meyexsocTa ( Tachypleus tndentatus). Koa-
rynoreH coctout n3 175 ammHokucnot. MonekynspHas macca koarynoreHa — 19723 [7].

2.2 koarynuH (coagulin): ®parmMmeHT KoarynoreHa. obpasytowmniica B pesynbtate npoTeosnsa Koaryno-
reHa u cesepTbiBatoWerocs pepmeHTa npu nposegeHun J1AJI-TecTa.

MpumeuvaHune — KoaryivmH nonyyaloT U3 KNeTOK KpoBu sinoHckoro mMevyexBocTa (Tachypleus tridantatus). Koa-
rynnH coctouT n3 N-koHUeBbIX hparmeHToB nentngos (Ala 1 — Arg 18) n C-koHueBbIx hparmeHToB nentngos (Gly4d7 —
Phe 175)(71.

2.3 aHAOTOKCUH (endotoxin). KOMNOHEHT HapPYXHOW YacTu KNeTOYHOW MeM6paHbl rpamMoTpuLaTeNbHbIX
6akTepuii.

MpumeyaHune — OCHOBHbIM aKTUBHbIM KOMMOHEHTOM 3HAOTOKCUHOB ABASAOTCA nunononucaxapuabl (JINC).
2.4 epuHunuya aHaoToKCcuMHa: E3 (endotoxin unit; EU): CTaHgapTHas egnHuLa akTUBHOCTU 3HAOTOKCUHOB.

MpumevaHmns

1 KomuteTom 3KcnepToB MO cTaHgapTu3auum buonornyeckux npenapatos (K3CBEIM) BcemupHoi opraHusauun
3paBooxpaHeHus (BO3) B 1996 rogy yctaHoBNEHO 3HavyeHue EA. cootBeTcTBytowee 0.1 Hr uam 10 E3/Hr sHAOTOKCMHOB
kuweyHoii nanouyku (Escherichia coli) AMepukaHckoro HauroHanbHOro cTaHgapTa aHgoTokcnHa (AHC) [8].

2 OpHa E3 cooTBeTCTBYEeT 0fHOW MexayHapoaHoi eguHnue (ME) aHAOTOKCUHA.

2.5 yyBcTBUTENBbHOCTL JIANI-peakTuBa /. (lambda.).): 3HaueHne KOHUEHTpaLUN SHAOTOKCUHOB, 3asB-
NNIeHHOe U3roToBUTENIEM M UCNOMb3yeMoe Npu BblYNCEHNAX B resib-TPOM6 TecTe, NP NOCTPOEHUN cTaHAapT-
HOW KpUBOW B TYPOUANMETPUYECKNX U XPOMOTEHHbIX MeTofax, BblpaxeHHoe B EQ/mn.

WN3paHne opuunanbHoe
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2.6 nusaTt ame6ouutoB Limulus; NAN-peaktns (Limulus amebocyte lysate; LAL): BoaHas BbITsXKa
13 KneTok KpoBu (ame6bountoB) meyexsocTa Limulus polyphemus (JIAN-peakTus) unu Tachypleus tridentatus
(TAN-peakTtus).

2.7 meToj onpefeneHWs copepxaHWs 3HAOTOKCUHOB C MCNONb30OBaHWEM Nnu3ata ameb6ouunTOB
Limulus: NAN-tecT (Limulus amebocyte lysate test; |_AL test); Cnoco6 onpefeneHns KOAN4YeCTBEHHON KOH-
ueHTpayumn 6akTepnanbHblX 3HAOTOKCUHOB B UCNbITYyeMOM MaTepuane c npuMmeHeHnem JIA/l-peakTusa.

MpumevyaHue — JIAN-TECT UMeeT Apyroe HauMeHoBaHue «/cnbiTaHne Ha 6GakTepuasbHble 3HAOTOKCUHbI»
(B3T).

2.8 onTuyeckaa nnotHocTb; Ol (optical density; OD): BennynHa, paBHas fecATUYHOMY norapudmy
Be/INYNHbI, 06paTHOW KO3 MULMEHTY NPONyCKaHUA.

2.9 ucneiTyemasn npoba (test sample); BogHaa cycneH3na uam akCTpakT HaHoMaTepuana, ABAAOLWMN-
ecsi 06bEKTOM UCNbITaHUA.

3 O603Ha4YeHMA N COoKpaLeHns

B HacToslWeM cTaHAapTe NpMMeHeHbl cnejytouime 0603HAUYEHUS N COKpaLLEHNS;

AHC?Q3 (RSE) — AMEpUKaHCKNIA HalLMOHaNbHbIA CTaHAapT 3HAOTOKCUHA;

BE3T (BET) — wucnbiTaHne Ha 6akTepuanbHbie 3HAOTOKCUHbI;

BO3 (WHO) — BcemupHas opraHusaumnsa 3gpaBooXxpaHeHuns;

ES (EU) — efMHNLua 3HOO0TOKCUHA;

/A (I/EC) — WHrnbnposaHne unu akTueauua peakyun NIAJ1-peakTuBa ¢ 3HAOTOKCMHAMM;
KC3 (CSE) — KOHTPONbHbIW cTaHAapT 3HAOTOKCUHA;

K3CBMN (ECBS) — KomuTtet akcnepTtos BO3 no ctaHgapTusaynm 6Monornyecknx npenapartos;
NAN-peaktnB (LAL) — nwusat ame6oumtos Limulus:

nnc (LpPs) — nunononucaxapug;

HC3 (EF) — npegmeTbl UKW BelecTBa, He cofepxalime aHLO0TOKCUHOB;

on (OD) — onTuyeckas NAOTHOCTb.

4 O6wwe TpeboBaHUSA

4.1 XpaHeHue HaHoMaTepuanos

HaHomaTepuansl, 6narogaps 60nblWoi yAenbHOW naowaam NOBEPXHOCTU, MOryT agcopb6upoBaTth 3a-
rpA3HAOL e BelWecTBa, B TOM YMC/e SHAOTOKCUHBI. 1o NpoBefeHnst UCNbITaHWI HaHoMaTepuansl cnepyet
XPaHUTb B TEPMETUUYHbIX KOHTelHepax, He cofepxXalux aHA0TOKCMHOB (ganee — HC3), Hanpumep, B cTe-
PUNBHBIX CTEKNSAIHHBIX KOHTEWHEpPax. AN NPOBEPKN KOHTEHEPOB Ha COAEPXAaHWE IHAOTOKCMHOB NMPUMEHSIOT
NOPOLLKN OKCUMA0B MeTannoB AN MmeTannonaos, Hanpumep 4BYOKUCb TUTaHa, ANOKCU KpeMHuus HCI.

MpumeuvaHunsa

1 Ana xpaHeHWs HaHOMaTepuasioB He AoNyckaeTCs MPUMEHSATb KOHTeliHepbl U3 nonunponuaeHa. Moavnponunex
ABNAeTCA Mellawmnm akTopoM 1 okadbiBaeT BAUAHWE Ha pe3ynbTatbl JIA/l-TecTa (CM. npunoxeHue A).

2 TlOpOLWKN OKCUAO0B MeTannoB U MeTa/slIonaoB, He cojepxalyne 3HA0TOKCUHBI, Moay4yalT NyTeM TepMUYEecKoi
06paboTkm (cMm. 4.2).

4.2 KoHTellHepbl ANsi XpaHeHUs HaHoOMaTepnanos

XpaHeHue HaHOMaTepuanoB M UCMbITYEMbIX MPO6 OCYLW eCTBAAIT B repMeTUUYHbIX KOHTellHepax HC3.
Ons yfaneHnsa sHAOTOKCUHOB KOHTeiHepbl NoABepralT TepMuyeckoii o6paboTke Npu TemnepaType He MeHee
250 °C B TeyeHune 30 MuH. [lonyckaeTcs ANS XpAHEHUS HAHOMATepunanoB U UCNbITYyeMblX NPO6 NPUMEHATb
CTepu/bHble KOHTENHEepPbl N3 MONCTMPO/IA OAHOKPATHOIO NPYMEHEHUS.

4.3 Ob6palweHne c HaHoOMaTepunanamm

ONns vcnbiTaHwWii NpuMeHstoT HaHomaTBpuansl HC3. B nmpouecce oT6opa, NOATOTOBKM Mpo6 U npoBe-
OEHUS UCTIbITAHWI CriefyeT NPUMEHATb Mepbl, NpeAoTBpalauime 3arpsisHeHne HaHOMaTeprnanos SHAO0TOK-
CMHaMU. coAepXaluMucs B BO3Ayxe okpyxatuiei cpeabl. TpeboBaHus K yC/OBUSM npoBegeHus otbopa,
NoAroTOBKM NPOG6 M UCNbITAHUI ycTaHOBMEHbI B 6.5.

2
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5 NcnbiTyemasa npoba

5.1 BopgHasa cycneH3us HaHomaTepuana

B kayecTBO UcCNbITyeMoi npo6bl B JIAJI-TecTe NPUMEHAIOT BOAHYIO CYCNEeH3UI0, NOJIyYeHHY0 NnyTeMm Aunc-
neprnposaHus npobbl HaHoMaTtepuana B soge Anfa JIA/1-tecta HCO.

5.2 DKcTpaKkT HaHoMaTepuana

B kauecTBe ucnbiTyemoit npo6bl B JIAJI-TecTe NPUMEHST 3KCTPAKT HAHOMaTepuana, NoslyuYeHHbld ny-
TEM 3KCTparmposaHusa Npobbl HAaHOMaTepuana B aKCTparnpylou,em pactsope (Hanpumep, rU3nM0N0rM4ecKom
pacTtBope).

6 MpuroToB/EHNE UCNbITYEMOIi NPOGLI

B nporpammax v MeTofuKax UCMbITAHUA AOMXHbBI 6biTb YCTAHOBNEHbl Tpe6GOBaHWUS K MPUTOTOBAEHUIO
ncnbiTyemblx Npo6. CBeAEHUA O NPUMEHsieMblX MeTofax oT6opa U NOATOTOBKN NPO6bLlI PerncTpupyoT B Npo-
TOKOJIE UCMbITAHWIA.

6.1 MeTog aucneprupoBaHus

MpurotoBneHne ncnbiTyemoi Npo6bl METOAOM AUCMEPTMPOBAHWNS BbINOMHAKT C yYeTOM Lenn ucnbita-
HUI M Tpe6oBaHUN, yCTAHOB/IEHHbIX ANA UCNbITAHUA C UCNONb30BAHNEM KOHKPETHOIW TecT-cucTeMbl in Vitro.
Mpoby HaHOMaTepuana M3Menb4yalT BPYUHYI, MEXaHW3MPOBAHHbIM CNOCO6GOM WU yNbTPa3BYKOM, 3aTeMm
ancneprupytoT B Boge ana J1A/1-tecta HC3.

Mpumeuvanune — CnepayeT yuuTbiBaTb, Y4TO MPOLECC AUCMEPTMPOBAHUA MOXeT ObiTb 3aTPy[HEH BCrneAcTBue
Hannuua y HaHomaTtepuasioB TakuxX XapakTepucTuk, Kak 6onblias yaenbHas nnowajb NOBEPXHOCTW, NOPUCTOCTb,
MAapodo6HOCTb.

6.2 MeTop akcTparnposaHus

MpurotoBneHne ucnbiTyemoi Npobbl METOAOM 3KCTparnpoBaHUA BbIMOMHAKT C y4eToM TpeboBaHuWii,
YCTAHOB/MEHHbIX ANA WCNbITAHUA C UCNONb30BaHWEM KOHKPETHOW TecT-cucTeMmbl in Vitro. SkcTparupyloumne
pacTBOpbl, BpeMsi U TemnepaTtypa MHKy6upoBaHUs, KOHLEHTPaL A NCNbITYeMO NPpo6bl A0XHLI COOTBETCTBO-
BaTb TPe6GOBaHUSAM, YCTAHOBMEHHbIM A5t UCNbITAHUI C UCNONb30BAHUEM KOHKPETHOI TecT-CUCTEMbI in Vitro.
Ana KOHTpoNsA 3HavyeHuii pH He pekoMeHAyeTCA NPUMEHATbL (PEHONOBLIN KPpacHbI MHAMKATOP, BANSAOLWNIA Ha
uBeT pacTeopa. KOHTponb 3HauyeHnit pH cnepyeT BbINOMHATL C NpUMeHeHnem OydepHbix pacTBopoB. Ans
NOArOTOBKM MCNbITYEMON NPo6bl AONYCKAETCA MPUMEHATb FOTOBble CEPTUPULUPOBAHHbBIE NN CAMOCTOATE N b-
HO MPUrOTOB/IEHHbIE U3 peakTuBoB HC3 akcTparupytowmne pactsopbl HCO. Bo usbexaHne pocta 6aktepwuii
N nnecHeBbIX rPM60OB AOMNyckaeTcs B aKcTparmpylouwme pacTBopbl A406aBAATb aHTUBUOTUKN U PYHTULMABI.
CnepyeT yunTbiBaTb, YTO NPUMEHAEMble aHTUOMOTUKN U PYHTULMABI MOTYT ABAATLCA Mewawwnumu dakro-
pamMu 1 okasblBaTb BAMSAHME Ha pe3ynbratbl JIAJI-TecTa (cM. 7.3.3). Nocne nposefeHnNs aKCTparmpoBaHus
NONYYEHHYIO CMeCb LLeHTPUGYrupyoT C Lenblo yganenns yactuy. O6pa3soBaBlwuniica cynepHaTaHT nepeHocsT
C NOMOLLbI0O MUNETOK B MPO6GUPKN NN KOHTEeHepbl. OTO6GpaHHbIVi cynepHaTaHT npeAcTaBaseT co60i akcTpakT
HaHoMaTepuana.

NMpumevyaHus

1 Ans ypaneHns 3HAOTOKCUHOB CO CTEK/I0BOJIOKOHHbIX (DUIbTPOB, NMPUMEHSIEMbIX 418 huabTpaummn npo6, MOoXHO
ncnonb3osatb 0,05% nonunoop6at 20 [9].

2 [ns ypaneHus aHAOTOKCUHOB U3 YINepofHbIX HaHOMAaTepMasnioB PEKOMeHAyeTCst MPUMEHSATb NOBEPXHOCTHO-akK-
TUBHblE BellecTBa, Hanpumep pacTBop BuTamuHa E maccosoii goneii 0.1% (d-a-Tokohepon nonnaTuneHrnnkonb-1000
cykumHata) [10].

3 [pu NpUroToBNEHUN UCMbITYEMOI NPO6blI METOAO0M 3KCTparvpoBaHus AonyckaeTcs UCNOb30BaThb AONOHUTE b-
Hble cBefeHus [1].

6.3 KoHueHTpauusi HaHoMaTepuana B UCNbITyeMoil npo6e

KOHL[eHTpaLU/IFI HamMmomMmaTtepunana B I/ICI'IbITyeMOI7I npoﬁe AO0JIXHa 6bITb MakCUMasibHO BbICOKOW W COOT-
BETCTBOBATb Tpe6osavaM, yCTaHOB/IEHHbIM ANA UCNbITAHUA C UCNONb30BAHUEM KOHerTHOVI TECT-CUCTEMBbI
in vitro.
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6.4 XpaHeHune ncnbiTyemoin npo6bl

Bo n3bexaHne paspylweHnsa aHA0OTOKCMHOB U/Mnn pocta 6akTepuit NpUroToBAEHNE UCNbITYeMOol Npobbl
pekomMeHAyeTCs OCylW,ecTBNATbL HENOCPeACTBEHHO nepej npoeefeHunem JIA/1-TecTa.

B cnyvyae ecnu cpasy nposecTtu JIAJI-TECT HEBO3MOXHO, TO XpaHeHUe UCNbITYyeMO Npo6bl OCYLW, ecTBAA-
10T B CTEPUNIbHbIX TeEPMETUYHbIX KOHTeliHepax (cM. 4.2) npu TemnepaType oT 2 go 8 "C. B cnyyae xpaHeHus
ncnblTyeMoli npo6bl 60nee 24 4 BbINOMHAKT NPOBEPKY €e CcTabunbHOCTU U OAHOPOAHOCTM. TpeboBaHMa K
XpaHeHUo UCMbITYeMbIX NPO6 JO/MKHbLI 6bITb YyCTAHOB/EHbI B MpOrpamMmmax v MeTogukax UCMbITaHWA.

6.5 Ycnosusi nposejeHus ot6opa, NOATOTOBKM NMPOG U UCNbITAHWUI

6.5.1 Bo3gyx okpyxatuwei cpepbl

Tpe6oBaHMA K YNCTOTe BO3Jyxa OKpyxallLlei cpeabl B paboynx 3oHax M NOMeLl eHNsX B Lenom, npeg-
Has3HaYeHHbIX 4NA nNpoBejeHns oT6opa, NOArOTOBKM NPO6 M UCNbITAHUNA, AOMKHBI 6GbITb YCTAHOB/EHbI B MPO-
rpammax n MeToAuKax UcnblTaHUi.

OT60p, NOArOTOBKY NPO6G M UCMbITAHWA clefyeT NPOBOAUTL B BbITAXHOM LiKady UAN NOMeLeHUax, oc-
HaleHHbIX 06opyaoBaHnem, obecneuynBat WM knacc 4ynctotel 5 NCO (2] — [4].

6.5.2 Mocypa, obopyaoBaHue n matepuansl

[ns oT6opa, NoAroTOBKM Npo6 n NpoBefeHUa UcnbiTaHWi Ucnonb3ywT nocyay, o6opyaoBaHue u mate-
punanel HC3. [ina yaaneHnsa aHAO0TOKCUMHOB nocyAy, obopyaoBaHue u matepuansl noAgBepralT TEPMUYECKOA
obpaboTke nNpu TemnepaType He meHee 250 °C B TeueHue 30 MUH. Tepmuyeckyto o6paboTKy mocyabl, 060-
pyAoOBaHMA U MaTepuanoB fonyckaeTcs BbIMOMHATb NPW APYTMX 3HAYEHWUSIX TemnepaTtypbl, Hanpumep npo-
BOAUTb TepMuyeckyto o6paboTky npu TemnepaType 180 X B TeyeHue 3 4 unum npu Temnepartype 650 °C B
TeyeHne 1 muH. Tpe6oBaHNA K yC/IOBUSAIM TepMUYECKOH 06paboTkn mocyAbl, 060pyf0BaHUA N maTepuanos
[O/KHbI 6bITh YCTAHOBMEHbI B NporpamMmMax u Metogukax ucnolTaHuii. Mocygy, o6opygoBaHme n matepuansl,
HenpuroAHble 4N TepMuyeckoih o6paboTkn, BbIMaymBalT B pacTBOpe LW EeN04Yn UAN KUCAOTbl, 3aTEM NPOMbI-
BalOT BOAON W NPOBEPAIOT Ha coAgepXaHue aHAOTOKCMHOB. Tpeb6oBaHusa K 06paboTke nocyAbl, 060pya0BaHns
N MaTepuasnos WenoUYbio NN KUCNOTON AOMKHBI 6GblTb YCTAHOB/IEHBI B MpOrpammax 1 MeToAnkax UcnbiTaHWii.
[onyckaeTcsa NpUMeHATb CTEPUbHbIE NaacTMaccoBblie NMocyay U obopyfoBaHue (Hanpumep, KOHTelHepsl,
npo6GUPKN, HAKOHEYHUKN AN MUKPONMUNETOK) OJ4HOKPATHOTO NPUMEHEHNS.

MpumevyaHune — MNnacTmaccoBble MaTepuasnsl, nocyga n o6opygoBaHue, NnpuMeHsemble ans oT6opa, NoAro-
TOBKM MPOG 1 NPOBELEHNS UCTIbITAHWIA, A0/KHbI GbITb U3rOTOB/EHBLI U3 NOAUCTUPONA.

6.5.3 Bopa, ucnonbsyemas AN NPOMbIBKM nocyabl, 060pysoBaHusa u matepuanos
Mocypay, o6opyfoBaHMe n maTepuanbl nocne o6paboTky pacTBOpamm WeNoUun UaM KNCAO0Tbl NPOMbIBAIOT
AVCTUNNMpoOBaHHOI Bogoii HC3 [11].

7 MeToAabl UcnblTaHUi

7.1 CywHocTb JIAJl-TecTa

OHAOTOKCHHbLI, akTuBMpya akTop B J/IAJ/I-peakTuBe. 3anyckaloT NnpoTeonuTuyeckunii kackag [12]. Ceep-
ThiBaK LW WA PepMeHT, BbICBOOGOXAaeMbIi M3 NpodhepMeHTa OAHUM M3 akTUBHbIX (DAKTOPOB, KatanusnpyeTt
npoteonns koarynoreHa B JIA/l-peaktuse. Obpasywuinecs B pesynbtare npoTeonnsa pparmeHTbl Koarynore-
Ha — Koary/lnHbl — B3anMMOAEWCTBYIOT APYT C 4PYrOM NOCPeACTBOM AUCYNb(UAHBIX CBA3EN, Bbl3blBAA NOMYT-
HeHne Npo3payvyHoOro NCMbITYyeMOro pacTeopa 1 yBesiMyeHne ero BA3KOCTY BN/IOTb A0 (DOPMUPOBAHUS NIOTHOTO
rens. O6pa3oBaHne NAOTHOTO reNs CAYXUT MHAUKATOPOM Hann4us B UCNbITyeMoi npo6e aHAOTOKCUHOB. Mpo-
BOAMMBIV Takum o6pa3om aHanu3 HasbiBalOT refb-TpoM6 TecToM. Pe3ynbTaT ucnbiTaHWii HaHomaTepuanos
renb-Tpom6 Tectom (o6pasoBaHue NAOTHOrO rens, KOTOPbI/i He paspylwaeTca NpU akKkypaTHOM OHOKPaTHOM
nepesopayvMBaHnn NpobUPKN) onpefensaoT BU3yanbHO.

Fenb-Tpom6 TecT — Hanbonee NPOCTON M IKOHOMUYHBIA MeTOA MCNbITaAHWIA, NP NPOBEAEHNN KOTOPOTo
He TpebyeTca npuMeHeHne cnekTpodoTomeTpa. YyBCTBUTENbHOCTb reflb-TPOM6 TecTa C UCMOSIb30BaHNEM [0~
TOBbIX peakTuBoB coctaensfeT 0,015 EQ/mn. Fenb-Tpom6 TecT ABAAETCA OCHOBHbIM MeTOLOM UCMAbITAHWIA NO
BbIAB/IEHUIO HaNMU4UsA U onpefeneHnio KoJIM4eCcTBEHHOW KOHLUEeHTpauunm 3HAOTOKCMHOB B HaHOMaTepuanax.
[onyckaeTca NpoBOAUTbL UCNbITAHUA HaHOMAaTepuasiosB ajibTepHaTUBHbLIMW MeTogamMu Npu ycao0BUK, 4TO pe-
3ynbTaTbl HE NpOTMBOpPeYaT pesysbTatam OCHOBHOTO meTtoja.

MpumeuyaHune — OnucaHue renb-TPoMG TecTa NPMBEAEHO B NPUMIOXKEHUN B.
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7.2 AnbTepHaTUBHble MeTOAbl MCNbITAHUN

7.2.1 CywHOCTb POTOMETPUYECKNX METOLOB NO KOHEUYHOI Touke

B dhoTOoMeTpuyecknx Mmetogax no KOHEYHON ToUke N3MEepPSAT ONTUYECKY NAOTHOCTb (OM) ncnbiTyeMbiX
pacTBOpPOB K KOHLY MHKy6aLMOHHOro nepunoga. PotomeTpuyeckme mMeToAbl NOAPa3fensoT HA XPOMOTEHHbI
MeTO/[ N0 KOHEYHOW ToUke U TypbuauMeTpruyeckunii MetTos no KOHEYHO ToUKe. XPOMOTeHHbI/i MeTo No KoOHeY-
HOW TOYKe OCHOBaH Ha KONMWYECTBEHHON 3aBUCHMOCTM KOHLEHTpauuy 3HLO0TOKCMHOB OT KONMYecTBa XPOMO-
hopa. n-HuTpoaHunuHa (p-NA), BbICBO6GOAMBLLUETOCSH U3 XPOMOreHHoro cy6ecTparta Boc-Leu-Gly-Arg-p-NA nnun
Boc-Thr-Gly-Arg-p-NA K KOHUY MHKy6aLuWOoHHOTo nepuoga. Typ6uanMeTpuyecknii MeTos No KOHEYHOW Touke
OCHOBAH Ha KO/IMYEeCTBEHHOW 3aBUCMMOCTMN KOHLL,EHTPaLUy 3HAO0TOKCUHOB OT CTeNEeHN MYTHOCTK (NornoueHne
WU NponyckaHue) UcnbiTyeMoro pacTeopa B KOHLe MHKy6aLWOHHOro nepuopa. Hepgocrtatkamu Typbugnme-
TPUYECKOro MeTofa No KOHEYHO! TOUYKe SAIBNATCSA HU3KAs YYBCTBUTE/IbHOCTb M C/MIOXHOCTb OCTAHOBKU peak-
LMW B 3af,aHHbIA MOMEHT BpeMeHUn. MoaToMy NS onpeAeneHns KOHLeHTpPaLMy 3HA0TOKCMHOB B HAHOMAaTepu-
anax uenecoobpasHee MCNoONb30BaTb TypbuanMeTpuyecknii kKnHeTuuecknii metog (cMm. 7.2.2). 3HaveHune OI
p-NA B ucnbiTyeMblX pactBopax U3amepsatoT Nnpu ANvHe BOJIHbl 405 HM. IHTEHCUBHOCTb OKPAaCKW UCMbITYeMbIX
pacTBOpPOB B NypnypHbll/i LBET ANa30TUPOBAHHbIM NPOM3BOAHbIM pP-NA M3MepAT Npu AAUHE BOMHbI OT 540
00 550 Hm.

YyBCTBUTENBHOCTb POTOMETPUYECKMX METOLOB NO KOHEYHOW TOYKE C MCMNONb30BaHUEM TOTOBbIX peak-
TUBOB NpW n3MepeHun 3HavyeHuin OM p-NA npu gnuHe BonHbl 405 HM cocTaBnset 0,01 E3/mn. npu usmepe-
HUW MHTEHCUBHOCTU OKPAaCKNW UCMbITYyeMblX PACTBOPOB B MYPMNYPHbIA LBET AMa30TUPOBAHHLIM NPOU3BOAHbLIM
p-NA — 0.001 E3/mn.

NMpumeyaHue — OnucaHue POTOMETPUYECKOTO METOAA MO KOHEYHOMN TOUKE (XPOMOrEHHOr0 MeTofa No KoHeu-
HOI1 Touke) NpuBeAeHo B NpunoxeHum C.

7.2.2 CyWHOCTb KUHETUYECKUX METOLOB

KnHeTuyeckne meToAbl noapasfenaoT Ha TypoMAMMETpUYEeCcKnii KNHeTUYEeCKN i MeTo U XPOMOTeHHbI i
KMHeTnyecknii meToa. B npouecce ucnbiTaHWii KNHETUYECKUMU MeTofamMu U3MepPSAOT BpeMs, Heobxogumoe
ANA AOCTMXEHNA 3afaHHOoro 3HayeHuns Oll. uam cteneHn MyTHOCTU, UIN CKOPOCTb OKpPalnBaHUa UCMbITYEMblX
pacTtBopoB. I3mepeHNs BbINOMHAT CNEKTPOMMOTOMETPOM WM MUKPONIAHWETHbLIM (hoTOMeTpoM. 3HayeHus
Onn p-NA. nau ckopocTb OKpawwnWBaHUA, NN CTeNeHb MYTHOCTWN UCMNbITYEMbIX PACTBOPOB B XO04€ UCMbITAHWUN
perucTpupyroT HECKOJIbKO pa3 yepes 3ajaHHble UHTepBasibl BpemMeHu. [lna onpefeneHna KOHUeHTpauum aH-
[OTOKCMHOB B HaHoMaTepuasne MPUMEHSAT U3MepUTe/ibHble CUCTEMbI, C MOMOLLbI KOTOPbIX MOXHO OAHO-
BPEMEHHO UHKY6NpOoBaTh UCMNbITYyeMble pacTBopbl, N3mepATb Ol 1 BbINONHATL 06paboTKy pe3ynbratos. Yys-
CTBUTENIbHOCTb KNHETUYECKNX METOA0B C NPUMEHEHNEM U3MEPUTENbHbIX cucTem cocTasnseT 0,001 E3/mn.

MpumeyaHne — OnucaHne KNHETUYECKUX METOLOB NPUBELEHO B NpuaoxeHuu D.

7.3 Bbi6bop meToga ucnbiTaHWii U hakTopbl, BAMAKOLWME HA 4OCTOBEPHOCTbL Pe3ynbTaToBs
ncnblTaHni

7.3.1 MuHMmManbHOoe 3HayeHWe YyBCcTBUTeNbHOCTK JIA/I-TecTa

B nporpammax 1 meToAMKax UCMbITaHWIi ycTaHaBAWBAKT MUHUMaNbHOE 3HAYeHWEe YYBCTBUTENbHOCTHU
NAN-TecTa, KOTOPOE JO/MKHO 6bITb HA YPOBHE WKW Bbille NpeAesibHO 4ONYCTUMOrO 3HAYEHUSI KOHUeHTpauum
3H[OTOKCMHOB B HaHomaTepuane, YCTaHOB/IEHHOTO ANA WUCNbITAHWA C MCNONb30BaHWEM KOHKpeTHOl TecT-
cucTeMmsbl in vitro. MpegenbHo gonycTUMoe 3Ha4YeHUe KOHLEHTpauuu 3HAOTOKCMHOB B HaHoMaTepuane ycTa-
HaBNMBAKT C Lenblo o6ecneyeHns nNpu UCNbITaHUN B TeCT-cUcTEMax in Vitro npoTekaHus Heo6XxoaUMbIX GMO-
nornyeckux peakumnii 1 B 3aBUCMMOCTK OT TpeboBaHWii, NpeabsaBAAEMbIX K UCMbITAHUAM C UCMO/NIb30BAHUEM
KOHKpPeTHOW TecT-cucTembl in Vvitro. Hanpumep, sHAOTOKCUHbLI KOHLeHTpauueid 0.01 Hr/MN BbI3bIBAOT B MakKpo-
harax yenoseka ob6pasoBaHne UUTOKNHOB IL-1P n TNF-a (13), a 9HAOTOKCUHbI KOHUeHTpauunein 0.048 Hr/mn
Bbl3bIBAKT TO/IbKO HE3HAUYNTEIbHbIE GMONOrnYeckne peakuum B JEHAPUTHBIX NN MOHOHYKNEapHbIX KneTkax
nepudepuyeckoin kKpoBu yenoseka (13).

Bbi6bop meToga anA npoBeAeHns JIAJI-TecTa OoCywWw ecTBAAIT C y4yeTOM npeAesibHO JONYCTUMOrO 3Haue-
HUA KOHLUEeHTpauun 3HAOTOKCUHOB B HaHOMaTepuane, yCTaHOB/MEHHOrO ANA UCNbITAHUI C MCNOMb30BaHUEM
KOHKPEeTHOM TecT-cUcTemsbl in vitro.

7.3.2 Mewatwwune akTopsbl

7.3.2.1 B HekoTOpbIX HaHOMaTepuasnax onpefennTb KOJTMYECTBEHHYI KOHUEHTpauul 3HAOTOKCUMHOB
NNAN-TeCTOM HEBO3MOXHO BCNeACTBME HANNYUA MelarwWwmnx akTopoB, okasbiBalOWMNX BANAHNE HA UHINGNK-
poBaHue (3amepneHune) unu akTuBauyuto (ycunenue) peakuyumn NIAJ1-peaktuBa c aHgoTokcuHamu (U/A).
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MpumeuvaHne — lMprMepbl MewawwWwmx GakTopos, oka3biBalOLWMX BAMAHWE Ha pe3ynbTaTbl JIAJl-TecTta npu-
BeJleHbl B NPUIoXeHun A.

7.3.2.2 Mpn NpoBefEHNN UCNBITAHUA POTOMETPUYECKAMU METOLAMMU MO KOHEYHO TOYKE UAU KUHETU-
YyeckumMu meTojamMu cnegyeTt yunmTbiBaTb BO3MOXHOCTb B/AIUAHWA HaHOMaTepuasoB Ha LUBeT U MYTHOCTb UC-
nbiTyeMblX pacTBoOpoB. MeToa ucnbiTaHuii cneayeT BblGupaTh C y4ueTOM ONTUYECKUX XapaKTepPUCTUK HaHOMa-
Tepuana.

7.3.3 BbifABNeHMO Mewawuwmnx paktopos

7.3.3.1 [nAa BbiiBNEHUA Mewawwmnx gpaktopos (KOHTposb W/A) npoBOAAT UCNbITAHUA Ha cepun pac-
TBOPOB. [ UCNbITAHUA NMPUMEHAIOT UCMbITYEeMYy0 NPo6y U pacTBOpbl 415 KOHTpona W/A. npuroToBneHHble
nytem pasBefeHus MCNbITyeMoi Mpobbl C KOHTPO/NbHbLIM CTaHAapTOM 3HAoTokcuHa (KC3). CpaBHuBasa pe-
3ynbTaTtbl peakuuu NTAJI-peaktuBa ¢ pacteopom KC3 B Boge ans JIAJ/I-TecTa U pacTBOpamu C UCNbITYeMOi
npo6oii, BbIABNAT Hanyne melarwmnx akTopos.

MpumeyvaHuns

1 MeTopabl UcnblTaHWii, NPUMEHseMble 419 NOATBEPXAEHNUA HANNYNA UK OTCYTCTBUSA MellatoLnx hakTopos, Npu-
BefieHbl B npunoxeHusax B. C un D.

2 [lna noATBEPXEHUA HaNNYMA WU OTCYTCTBUS Mellalowmnx akTopos A0NyCcKaeTcs NMPUMEHATb AOMOSTHUTEb-
Hble MeToAbl NCMbITaHWA, NpVBEeAEHHbIe B AecTBYOLWMX hapmakonesx [26] — [28].

7.3.3.2 VicnbiTyemMble pacTBOpbl [AOJ/DKHbI MMeTb pH B npefenax, ykasaHHbIX W3roToBUTENnem
NAN-peaktnBa. 06bI4HO 6,0-8,0. I3mepeHue pH BbINMOSIHAT B pacTBopax, cojepxalux ncnbiTyemyo npoby
n 1IANI-peakTuB. B cnyvyae Heo6xoaumocTn pH 4OBOAAT [0 3a4aHHOTO 3HAYEHUA pacTBOPaMu KMCNOTbI, OCHO-
BaHuWA nnu 6y epHbIM pacTBOPOM.

MpumeyaHuns

1 Ana [JOCTUXEHWA 3afaHHOro 3HavyeHWs pH UcnbiITyeMblix PacTBOPOB MOXHO MCMOMb30BaTb GydhepHblli pacTBop
Ha ocHoBe Tpuc(rugpokcumeTtun)ammHometaHa. 0.1 H rugpokcug Hatpua (NaOH) nnmn 0.1 H consHyto kucnoTy (HCI) HC3.

2 CnepyeT yunTbiBaTb, UTO COMW, o6pasytolmeca B pesynbTaTe npoiecca AoBefeHns pH ucnbiTyembix pacTBopoB
[0 3ajaHHbIX 3HA4YeHW, MOTYT ABNATLCSA MellalowrMm aktopamMm (CM. NpunoxeHne A).

7.4 MNpoBepeHne NcnbiTaHui

McnblTaHWs NPOBOASAT N0 COOTBETCTBYOLWMM NporpamMmMam v MeTogukam. cnblTaHWs MOXHO NPOBOAMUTL
N 6bIM N3 METOA0B, NPUBEAEHHbIX B HACTOSALWEM cTaHfapTe. MeToAbl, NpUBeEeHHbIe B HACTOSALWEM cTaHgap-
Te, onucaHbl B feiicTBylOWMX hapmakoneiHbix cTaTbax 1 EBponeiickoii dpapmakonemn.

8 TpeboBaHUA K 06paboTKe pe3ynbTaToB UCMbITaHUIA

8.1 O6wue Tpeb6oBaHnA

O6paboTKy pe3ynbTaToB BbIMOMIHAT C YYETOM XapakTePUCTUK HAHOMAaTepnanoB n pakTopoB, BANUSIO-
WMX Ha pe3ynbTaTbl UCNbITAHWUIE. B npouecce UCNbITAHUA fOMXKHbLI 6bITb NOATBEPXKAEHbLI JOCTOBEPHOCTb U TOY-
HOCTb MOMYYEHHbIX PE3yNnbTAaTOB. B TOM Yucne 3asB/leHHas U3roTOBUTENEM YYBCTBUTENbHOCTb JIAJI-peakTnBa
M OTCYTCTBME Mewawwnx (akTopoB, OKasblBalW X BANSHWE HA pe3ynbTaTsl JIAJ1-TecTa. MonyyeHHble pe-
3y/1bTaThl UCMbITAHWI PETMCTPUPYIOT B NPOTOKOIE.

8.2 PekomeHAauuMun NO ycTpaHeHU0 Melwawwmnx pakrtopos

8.2.1 Ecnu mewatwuwne haktopbl HeMb3A YCTPaHUTb NyTeM pa3BefeHWns uau o6paboTkn McnbiTyemol
npo6bl, TO UCNbITAHNE HAHOMAaTepuana no onpefesieHNio KOHLeHTpauun 3HA40TOKCMHOB JIAJI-TeCTOM He npo-
BOAAT.

8.2.2 B cnydyae ec/ninm HEBO3MOXHO U3bexaTb 3arpsa3HeHns UcnbiTyeMoit Nnpobbl 3HAOTOKCUHAMMU, ee 06-
pab6aTtbiBalOT NoAMMUKCMHOM B [15], [16].

8.2.3 VcnbiTyeMble pacTBOpPbl HE A0/KHbI cogepxaTtb p-1.3-rnokam ((V1.3-rnokaH BcTpeyaeTcs B 4POX-
xax, rpubax u Apyrux MukpoopraHusmax). Mpu ucnoelTaHnax HaHomaTepuanos JIAJ1-Tectom [5-1,3-rnokam
ABNSieTCA Melwawwnm (akTopoMm, BCTynawuwmum B peakyunto ¢ JIA/I-peakTUBOM U akTUBUPYOLUM peakLuto
NAN-peakTuBa c aHfOTOKCUHaMu [12]. Mpu nofo3peHnn Ha Hanuune [V1,3-rnoKkaHa B MCNbITYyEMbIX pacTeopax
cnefyeTt npuMeHaTb JIAJl-peakTuBbl. He BCTynatuwme B peakuunto ¢ (U .3-rnokaHomMm.

6
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9 TpeboBaHUSA K MPOTOKOY UCMbITAHWIA

9.1 B npoTokosie ykasblBalOT CBEEHUA O NPUMEHAEMbIX METO4AX, CPEACTBAX U YCNOBUAX NPOBeeHUA
NCNbITAHWIA.

9.2 B NpoTOKOJ BK/AOYAKT:

a) pe3ynbTaTbl UCNbITAHWIA;

b) onucaHue metofa WU METOAOB WUCMNbITAHWUIA;

C) onucaHue UCNbITYyEMOro HaHomaTepuana;

d) onucaHne meTofoB 0T60pPa M NOATOTOBKU NPO6, YCNOBWIE XpaHEHWUS UCNbITyeMol Npo6bl U CBEAEHUSA
06 yCnoBuAX NpOBEAEHUSA UCMbITAHWNIA;

e) onucaHue J1A/l-peakTuea (ToproBoe HauMMeHoBaHWe, KO U3roTOBUTENSs, HOMEpP NapTuu U garta usro-
TOB/IEHUSA. YYBCTBUTENBHOCTb W T.4.);

0 onucaHue KC3 (ToproBoe HaMMeHOoBaHWe, KOA U3rOTOBUTENs, HOMep NapTuu ¥ gaTta U3roTOBNEHUS,
aKTUBHOCTb W TUL.);

) pe3ynbTaTbl NOATBEPXAEHUS AOCTOBEPHOCTU UCNbITAHWUNA, BKAOYAs ONMCcaHWeE BAUSIHUA MelatLwmnx
thakTOpoB Ha pe3ynbTaTbl UCMbITAHWIA.

n pnmevyaHne — B npoTexon ncnbiTaHnii AonyckaeTcAa BKIKYaTb AONO/THUTENNbHbIE CBEAEHUA (].J
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Mpunoxexne A
(cnpaBoyHoe)

Mpumepbl Mewawwmnx akTopos, okasbiBalOLWMNX BANAHME Ha pe3ynbraTtbl JIAJI-TecTa
A.1 NHrubuposaHue

dakTopbl, MHIMGMpYloLVe (3aMeansiolme) peakuuto JIA/I-peakTuea ¢ a3HA0TOKCUHAMU:

A.1.1 Conu: ayetat HaTpua (CHJCOONa). 0.3 monb: HaTpuii yrnekucnblii kncnbiii (NaHCO03). 0.1 Mosb: XN10pUCTbIiA
kanuii (KCI). 50 Mmonb; xnopucTblii HaTpuit (NaCl), 0.6 monb (17).

MpumeyaHune — [laHHbll Mewawwwmit hakTop ycTpaHum. PasBefeHne UCNbITYEMOV NPo6bl YCTPaHSET NHMU-
6rpoBaHue peakuuu.

A.1.2 TenapuH (18).

MpumeyaHne — [laHHblii Mewawwmnii hakTop ycTpaHuM. flo6aBneHme B NcnbiTyemyto npoby 6ydepHoro pac-
TBOpa HCO3. copepxallero katmoHbl Hatpua (Na*) n kanbumns (Ca2*) yctpaHseT UHrMbrupoBaHue peakuuu.
A. 1.3 VoHbl meTannoB: noHbl xenesa (Fe2* n Fe3<). noHsl xpoma (Cr3*), noHsl antomuuus (Al3*) (19). (20).

MpumeyaHne — [laHHblli Mewawwmii akTop He ycTpaHum. flobaBneHne B UCMbITyeMylo Npoby HaTpreBoii
CONU 3TUNEHANAMUHTETPAYKCYCHO Kucnotbl (Na-94TA) 4aCcTUUYHO akTUBUPYET peakumio.
A.1.4 MnacTtmaccsl (noavnponunaex) (21).

A. 1.5 BeuwecTBa, MOAU(MLNPOBaHHbIE YETBEPTUYHBIMU COEAUHEHNAMU aMMOHNSA (22).
A 1.6 ®dunbTpbl N3 3hMPOB LEeNN003bl (23).

A 1.7 WNHrmbuTopsl npoteas (24).

A 1.8 Monucopbart 20 (25).

MpumevyaHune — [laHHbll Mewawwwmit paktop ycTpaHum. PasBegeHne UCNbITyeMO Npo6bl yCTPaHAET UHIU-
6upoBaHve peakumu.

A.2 AkTusaums

dakTopbl, aKTUBMpYOLWMe (ycunusatowime) peakuuto JIA/1-peakTuBa ¢ 3HL0TOKCUHAMM:
A.2.1 4Na-3fITA(19).

MpumevaHunsn
1 MexaHu3Mm AelicTBUSI MONHOCTbIO HE U3YUEH.

2 WHrm6upoBaHue UIn akTUBauus peakuum He HabfaeTcs Npu cogepxaHun B ucnbiTyemoit npo6e 2Na-3fITA

nnn 3bla-9A4TA meHee 0.5 Mmonb. Hanuune B ncnbiTyeMoit npobe BbICOKON koHueHTpaunn Na-OATA Bbi3biBaET UHTNOK-
poBaHue peakuun B JIA/I-Tecte (19).
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Mpunoxexne B
(cnpaBo4HOE)

Fenb-Tpom6 TecTt

B.1 O6uwuwue ceepeHns
B HacTosiLem NpuIoXeHUn NprUBeAEHO ONncaHne reflb-Tpomo6 Tecta ¢ npumMeHeHvem J1AJ1-peakTusa.
B.2 PeakTussbl

B.2.1 J1A/I-peakTuB C 3aB/IEHHON YyBCTBUTE/NLHOCTbLIO A NpeAHa3HauYeHHbI NS renb-TpoM6 TecTa.
B.2.2 Bopga gns NIAN1-tecta HC3.
B.2.3 JlnochunnsmposaHHblit KCI1I*

MpumeyaHne — Jonyckaetcs UcnonbL3oBaTb }'IVIOq)VU'IVI3VIpOBaHHbIe NTAN-peakTuBbl. NPUroTOBJIEHHbIE CAMO-
CTOATEe/IbHO B COOTBETCTBUU C VIHCprKLWIeVI N3roTOBUTENSA NN NPUOBPETEHHbIE N TOTOBbLIE K MPUMEHEHUIO.

B.3 O6opynoBaHue

B.3.1 CteknsiHHble npobupkn HC3, nocyga HC3, koHTeliHepbl 13 nonuctupona HC3 Ana npuroToBAEHNS UCNbITY-
eMbIX pacTBOpOB.

MpumeyaHusa

1 MoaroToBKy nocyApl, 060pyA0BaHus 1 MaTepuanos, NPUMeEHsieMbIX B reflb-TPOM6 TecTe, NPOBOAAT B COOTBET-
cTBUM € 6.5.2.

2 O6opyposaHue, MaTepuasnsbl, KOHTeiHepbl 1 chnakoHbl ¢ BelwecTBamn HC3. npumeHsiemble B reflb-TpoM6 TecTe,
MapKUpYT Kak anvporeHHble.

B.3.2 LUTaTuBbI 4715 NPOGUPOK.

B.3.3 MwuneTtkun, aBToMaTnyeckme NUNeTKn, HAKOHEYHUKN MUNETOK, LWNPULbl OAHOKPATHOIO UM MHOTOKPaTHOro Npu-
MeHeHna HC3.

B.3.4 BopsiHas 6aHsa ¢ HENPOTOYHOI BOAOI UM TepmocTaT AN UHKy6upoBaHus, obecneuynsatoLme nogaepxaHne
Temnepatypsbl (37+1) "C.

B.3.5 BuxpeBoii MmuKcep.

B.3.6 XpoHOMeTp waun fpyroe cpefcTBo A/ U3MEePEHUSA BPEMEHN.

B.4 lMpuroToB/ieHNe UCNbITYEMbIX PACTBOPOB

B.4.1 MpurotoBneHne 6a30BOro pactsopa 3HAOTOKCUHOB

Ans npurotoBneHns 6a30BOro pacTtBopa 3HAOTOKCMHOB NPUMEHSIOT MounusnpoBarHblii KC3. Cogepxumoe
thnakoHa ¢ KC3 pasbasnsaiT Bogoli gns NIAN1-Tecta HC3. PasBegeHne n xpaHeHne KC3 ocylecTBAOT B COOTBETCTBUN
C WHCTpYyKUMeli nsrotoButens.

B.4.2 MpurotoBneHne cTaHAapTHbIX PACTBOPOB 9HAO0TOKCUHOB

CTtaHgapTHble pacTBOpbl IHAOTOKCUHOB MOMy4YaloT NyTem pas3sefeHusi 6a30BOro pacTBopa 3HAOTOKCUHOB BOAONA
ansa IAN-tecta HC3. CtaHAapTHble pacTBOPbl 3HAOTOKCMHOB JO/MKHbI cogepxaTb KCO koHueHTpauueii 0,251, 0.5A, 1.
1 2/.. C uenbo MUHUMU3ALMN OLINGOK NPK a/IMKBOTUPOBAHUK criefyeT YUnTbiBaTh, YTO NosyvyaemMble CTaHAAapTHbIe pac-
TBOpPbI (Npy Nto60M hakTope pa3BegeHnss 6a30BOro pacTeopa) Ao/HkHbI cogepxaTb KC3. pasbaBneHHblii BoAoi He 6onee
yem B 10 pas.

B.5 MpuroToBneHne pacTBOpoOB AN KOHTpons W/A

PacTBopbl gn15 koHTpona WA roToBAT nytem cmewmnBaHns KC3 ¢ HepasBefaHHOl UCnbiTyeMoii npoboii. PacTBopsbl
ans koHTpons W/A pomkHbl cogepxatb KC3 KoHueHTpauueli 0,25/.. 0.50. 1nun 2n. B pacTBope Ans koHTpons W/A copep-
xaHne KC3 He Ao/kHO npeBblwaTh 5% ob6uiero o6bema pacTsopa, T0 eCTb npu obliem ob6beme pacTsopa A1 KOHTPoAs
W/A 1.0 mn cogepxaHne KC3 He fo/MKHO npesbiwatb 50 MK/,

B.6 MpurotoeneHne ncnbiTyemoi npo6bl

VcnbiTyemyto Npo6y roToBAT NyTeM pa3BefeHus npobbl HaHOMaTepuana ¢ Bogoi ans NIAN1-tecta HC3. Ans ucnbl-
TaHW1 TOTOBAIT Cepuo pacTBOPOB ¢ (DaKTOPOM pasBefeHus 2. 4. 8 unu 6onee (Npu HEO6GXOAUMOCTH).

1> AkTnBHOCTb KCO ycTaHoBfeHa no MexayHapofHOMY cTaHAapTy 3HAoTokcrHa BO3, KoTopblii coOTBETCTBYET
AHCDQ, ycTaHOB/IEHHOMY YNpaB/ieHWeM Mo CaHUTapHOMY Haf30py 3a KaueCTBOM NULLEBbLIX MPOAYKTOB U J1IeKaPCTBEHHbIX
cpegcts CLUA.
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B.7 MpoBeaeHve ncnbliTaHuii

B.7.1 lMoAaTBepxXAeHWe 3asBNEHHOW YyBCTBUTENbHOCTU JIAJI-peakTuBa

B.7.1.1 Bogy ansa /IAN-tecta HC3 (oTpuuaTenbHbIi KOHTPOMb), CTaHAAPTHbIE PaCTBOPbI 3HAOTOKCUHOB (BOAHbIE
pacTBopbl, coaepxaline KCI koHueHTpayueli 0.25/.. 0.50. 1A nnu 2/.) no6aBnsitoT B Nnpobupkn ¢ JIAJ1-peakTMBOM U nepe-
MelwmnBatT. Y1Cno NOBTOPHOCTEN 415 BCeX UCMbITYyEMbIX PpACTBOPOB — YeTbIpe.

B.7.1.2 Tpo6upkmM c ucnbITyeMbiM1 pacTBopaMun UHKY6upyoT npu Temnepatype (37 + 1) "C B TeueHune (60 + 2) MUH.
Bo Bpems uHKybupoBaHusa cnegyet usberatb Bubpauymmn n yaapos.

B.7.1.3 o ncTeyeHnn ykaszaHHOro cpoka Kaxayl npobupky NpoBepsioT BU3yasnbHO U PErMcTpUpYOT pesynbTaTbl
KaK MonoXuTeNnbHble, Tak 1 oTpuuartenbHble. Pe3ynbTar cunTaloT NoM0XUTE IbHbIM, €C/TM NMPON30LLI0 06pa3oBaHne nNaoT-
HOrO rensi, KOTOPbIA He paspyllaeTcsl Npu akKkypaTHOM OJHOKPaTHOM MepeBopayMBaHUU NPo6upkMm Ha 180'. Pesynbtat
cunTaloT oTpuLUaTesibHbIM, ecan o6pasoBaHne NIOTHOrO refid He NPOM30LLIO UK 06pa3oBaH HeMOTHbLIN refb.

B.7.1.4 Pe3ynbTaTbl UCNbITAHWI CUNTAIOT LOCTOBEPHBLIMU, €C/TM NOSTYYEHbI OTPULATE IbHbIE pe3y bTaTbl BO BCEX MNO-
BTOPHOCTAX A/ OTpULaTeIbHOrO KOHTPOIS U CTaHAapTHOro pacTBopa 3HA0TOKCUHOB, cogepxatiero KC3 koHueHTpauuei
0.25A

B.7.1.5 KoHeu4HOI TOUKOI peakuun 4N KaXA0i N3 NOBTOPHOCTEN CTaHAapTHbIX PaCTBOPOB 3HAOTOKCUHOB ABASET-
€Sl NONOXUTENbHBI pe3ynbTat, NONYyYEHHbI 415 pacTBOpa C HaMMeHbLUel KoHLeHTpauveit KC3. CpefHereomeTpryeckoe
3HaueHne 4yBCTBUTENbHOCTY JIA/1-peakTuBa. C. B KOHEYHOI TOUYKE peakLun BbIYUCAAIOT No hopmyne

¢ = antilog 1— ) (B.1)

rae ¢ — cpefHereoMeTpuyeckoe 3HaueHue YyBCTBUTENbHOCTW JIAJl-peakTuBa;
1B — cymma norapnmMoB KoHuUeHTpaunii KC3 B KOHEYHOW Touke peakuun B KaXA0W 13 NnoBTOPHOCTEN;
f — umcno nosTopHoOCTEN.

B.7.1.6 3asiB/IeHHY0 YyBCTBUTENbLHOCTb JIAJI-peakTMBa cuUMTaloT NOATBEPXAEHHON M NCNONb3YIOT B Aa/bHENLLNX
BblUYWC/IEHNAX B TOM C/ly4ae, ecim nojy4yeHHoe cpefHereoMeTpuyeckoe 3HadeHne 4yBCTBUTENbLHOCTU JIAJ1-peakTBa Ha-
xoauTca B npegenax ot 0.5 go 2/..

MpumeuyaHune — PeKkoMeHAyeTCs NPOBEPSATb 3asiBMIEHHYI0 YyBCTBUTEILHOCTb JIA/I-peakTuBa B KaXgoi HOBOW
naptiu

B.7.2 MopTeepxaeHne JOCTOBEPHOCTU pe3ynNbTaToB UCMbITAHW

B.7.2.1 Bogy ansa JIAN-Tecta HC3 (oTpuuaTenbHbIil KOHTPO/b), CTaHAAPTHLIE PAcTBOPbl 3HAOTOKCUHOB (BOAHbIE
pacTBopbl, cogepxaline KCI koHueHTpaumeit 0,25/.. 0.5/.. 1a unu 2/.), pactBopbl A5 KoHTponsa W/A c cogepxaHnem KC3
KoHUeHTpauymeii 0.25A. 0.5/., 1> 1 2/. n ncnbiTyemyto npoby Ao6asnsoT B Npo6upku ¢ SIAJ/I-peakTMBOM U NepeMeLInBatoT.
Yncno NnoBTOPHOCTEN ANA OTpULLATEIbHOrO KOHTPOSA U CTaHAapPTHLIX pacTBOPOB 3HAOTOKCMHOB — ABe, pacTBOPOB AN
KOHTpOna W/A 1 ncnbiTyemMoi npobbl — yeTbipe.

B.7.2.2 VicnbiTaHUsA NpoBOAAT B cOOTBETCTBUM € B.7.1.2 n B.7.1.3.

B.7.2.3 Pe3ynbTaTbl UCNbITaHWIi CUNTAIOT JOCTOBEPHBLIMU, €C/TN NOJTyYEHbl OTpMLATe bHbIE pe3ybTaTbl BO BCEX MO-
BTOPHOCTSAX A1 0TpULaTeIbHOro KOHTPOIA U UCNbITYeMOW Npo6bl, cpegHereomeTpryeckoe 3Ha4eHne YyBCTBUTEIbHOCTU
NAN-peakTBa HaxoauTcsa B npefenax ot 0.5 Ao 2A. noATBEpPXAEHHOE pe3y/ibTaTaMy UCNbITaHWi CTaH4apTHbIX PacTBOPOB
3H/0TOKCMHOB.

MpumeuyaHue — Mpu HAMUMM 3HAOTOKCMHOB B UCMLITYEMOi Npo6e ee pa3tasnaioT 4O NOMYYEHUs pacTBopa C
COfEpXaHNeM 3HLOTOKCUHOB HUXE YPOBHS, onpegensieMmoro JIA/1-TecTom.

B.7.2.4 CpeaHereoMeTpuyeckoe 3HayeHve KOHLEHTpaLun aHA0TOKCMHOB B KOHEYHOI TOUKe peakuun B pacTBopax
Ans koHtponsa W/A sbluncnsioT no popmyne (B.1). npusegerHoli B B.7.1.5. MonyyeHHoe cpefgHereomeTpuyeckoe 3Have-
HUe JO/KHO HaxoauTbea B npegenax ot 0.5 go 2n.

B.7.2.5 B cnyvyae ecnu cpegHereometpuyeckoe 3HayeHne KOHLEeHTpaLun 3HAO0TOKCMHOB B KOHEYHOI Touke peak-
UMy B pactesopax Ansa KoHTponsa W/A BbIXoguT 3a npefenbl Bbllieyka3aHHOro guanas3oHa, TO MUCMbiTaHWs MpPoBOASAT Mo-
BTOPHO. BbIMOJIHUB [ONOMIHATENIbHOE pa3BefleHne UCNbITyeMOoi Npo6bl. 3asBEeHHY0 YyBCTBUTENbHOCTL JIA/I-peakTuBa
KOpPeKTUpyloT nyTeM pasbaBfiieHns NCMbITyeMoli nNpobbl, yCTpaHsas, TakuMm o6pas3om, thakTopbl, MeLlaLiie NpoBeAeHno
NAN-TecTa.

B.7.2.6 Mewatouwmne haktopbl MOryT 6biTb YCTPAaHEHbI NPU COOTBETCTBYHOL el 06paboTke UCMbITYEMOW NPo6bI, Ha-
npuMep npu unbTpaumun, HeTpanusauuu, guanmse nam TemnepaTtypHoii o6paboTke.

B.7.2.7 Ecnu mewatowime aktopbl He/b3sA yCTpaHUTb NyTeM pa3BefeHns uam o06paboTku ucnbiTyemoli npobbl, To
ucnbliTaHne HaHomaTepuana no onpefeneHnto KOHLEeHTpauMn a3HAO0TOKCUHOB re/lb-TPOM6 TECTOM He MPOoBOAAT.

B.7.3 AHanus ucnbeiTyemoii npo6sl

B.7.3.1 Boay ana NNAN1-tecta HC3 (oTpuuaTenbHbIii KOHTPONb), pacTBOpbl ANA KOHTponsa WA (Hanpumep, vcnbl-
Tyemasi npo6a, cogepxawas KCD KoHUeHTpauwueit 2).). cTaHAapTHble pacTBOPbl 3HAOTOKCMHOB (pPacTBOPLI, cogepxalime
KCQ3 koHueHTpauueit 0.25A, 0.5/.. 1/. n 2a) n ncnbiTyemasn npoba (HepasBefeHHas ucnbiTyemas npoba M pacTBopbl UCMbI-

10
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Tyemoii npo6bl, pa3BefeHHol ¢ Bogoii ans NIA/I-TBcTa HC3 ¢ chakTopom pa3BefeHus 2. 4. 8) f06aBNSIOT B NPOGUPKK C
NAN-peakTMBOM U NepemeLunBaloT. YnCno NOBTOPHOCTEN AN BCEX NCMbITyEMbIX pACTBOPOB — [Be.

B.7.3.2 WcnbiTaHna npoBogAT B cooTBeTcTBMM € B.7.1.2 1 B.7.1.3.

B.7.3.3 PesynbTaTbl UCMbITAHWIA CYATAIOT OCTOBEPHLIMU, ECU:

a) nosyyeHbl oTpuLaTesibHble pe3yibTaTbl BO BCEX MOBTOPHOCTAX ANA OTPULATE/IbHOTO KOHTPOS;

b) NONy4YeHbl NOMOXUTENbHbIE pe3ysibTaTbl BO BCEX MOBTOPHOCTAX /151 paCTBOPOB A/19 KOHTpons W/A:

C) cpefHereomeTpuyeckoe 3Ha4eHne KOHLEHTpaLum 3HA0TOKCMHOB B KOHEYHON TOUKe peakuun B cTaHfapTHbIX pac-
TBOpax HaxoauTtca B npegenax ot 0,5 go 2A

B.7.3.4 KoHeuHOIi TOYKOV peakuuu ABNSETCA NOMOXMTE bHbIA pesynbTaT, NOAYYeHHbI NS UCNbITYEMOWR Npo6bl
C Haubonbwum (hakToOpoM passBefeHus. 3HauyeHne KOHLEeHTpauun 3HAOTOKCMHOB B Hepas3BefeHHOW WCMbITyemoli npo-
6e onpefensaT NyTeM YMHOXEHUS 3Ha4YeHWUs KOHLEeHTpaLun 3HAOTOKCMHOB B KOHEYHON TOYKe Ha 3HauyeHue 3asBfieH-
HoW wyBcTBUTENbHOCTK JIA/I-peatomBa (MM 3HaYeHMe, NOJlyYeHHOe B pe3ysibTaTe KOPPEeKTUPOBKM YYBCTBUTENbHOCTMW
NAN-peakTnBa).

B.7.3.5 CpegHereomeTpnmyecknum 3Ha4ye€HMeMm KOHLLeHTpauumn 3HA0TOKCUHOB CUMTAIOT 3HAYEHVE KOHLEeHTpauum 3H-
[LOTOKCUHOB B KOHEYHOI TOUYKe peakLun B UCMbITyemoli npobe.

B.7.3.6 Ecnu BO BCex NOBTOPHOCTSAX A1 UCMbITYEMON Npobbl NOAyYeHbl OTpULaTeNbHbie pesy/bTaTthl, TO 3Ha4YeHne
KOHL,eHTpaLMn 3HAO0TOKCHHOB B UCMbITYyeMOli Nnpo6e MeHee 3HauYeHUs 3asiBNIEHHOW YyBCTBUTEeNbHOCTU JIA/-peakTuBa (Mnm
3Ha4YeHUs, NOJTYYEHHOro B pesy/ibTaTe KOPPEKTUPOBKM YyBCTBUTENLHOCTH JIA/1-peakTusa).

B.7.3.7 Ecnn BO BCex NOBTOPHOCTAX ANA UCMbITYEMO NPO6bI NOMyYeHbl NOMOXNUTENbHbIE pe3ybTaTbl, TO 3Haye-
HWe KOHLeHTpaLun 3HAO0TOKCUHOB B UCMbITYEMOI Npobe ABNSAeTCs paBHbIM WU Gonee NpPousBefeHUs 3HaYeHUs, nony-
YEHHOTO MPU UCMbITAHUN pacTBopa C HanbonblMM hakTopoM pasBefeHns, U 3HaYeHNS 3asB/IEHHOW YyBCTBUTE/IbHOCTU
NAN-peakTuBa (MK 3HAYEHUSA, NOMYYEHHOTO B pe3ynbTaTe KOPPEKTUPOBKN YyBCTBUTENbHOCTU JIAJ1-peakTunBa).

1n
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MpunoxeHne C
(cnpaBoyHoe)

doTOMeETpUUECKUit METO/ N0 KOHEYHO ToUKe (XPOMOTeHHbIi MeTo No KOHEYHOI Touke)

C.1 O6wue cBepeHns

B HacTosLemM NpuaoXeHun NpuseAeHo onncaHne POTOMETPUYECKOrO MeTOa N0 KOHEYHOI TOYKe C UCMO/b30BaHu-
em JIA/1-pBakTnBa C XpPOMOreHHbIM cybcTpaTtom Boc-Leu-Gly-Arg-p-NA vnn Boc-Thr-Gly-Arg-p-NA (XpOMOreHHbIli MeTog,
Nno KOHeuHoW Touke). KonnuecTBeHHoe cogepxaHune p-NA B pacTBope onpefensitoT no 3HaveHuto ON p-NA npu gnuvHe
BOJIHbI 405 HM.

C.2 PeakTusbl

C.2.1 /InochunnanpoBaHHblii JIAJI-peakTuB C 3asiBNIEHHOW YyBCTBUTENbHOCTBIO a. MPefHa3Ha4YeHHbIl 415 XPOMO-
reHHoro metoa.

C.2.2 BydepHsblii pacTBop ansa JIA/1-pBakTuBa.

C.2.3 NlnodpnnmanposaHHbiii KC3.

C.2.4 Bopa ansa NNAN1-tecta HC3.

C.2.5 PacTBOp, 3amegnswowWwuii nan octTaHaBAnBaoLWmnii peakuuio (MHhopmayms fo/mkHa 6biTb NpUBEAEHa U3roTo-
BUTENEM B MHCTPYKUUK K JTIAJ1-peakTusy).

MpumeyaHne — Bce peakTMBbl MOXHO NpuobpecT B Habopax Ans npoBegeHus JIA/l-TecTa, umerowmnxcsa 8
npogaxe.

C.3 O6opyaoBaHune

C.3.1 CteknsHHble Nnpobupkn HC3 nnn mukponnaHweTsl HC3 13 noaucTupona.

MpumevaHunsn

1 MoAroToBKy Mocyfbl, 060pPyAOBaHNA N MaTepMasnoB, NPYMeHsAeMbIX B (DOTOMETPUYECKOM MeTofe No KOHeYHol
TOuKe, NPOBOAAT B COOTBETCTBUM C 6.5.2.

2 O6opyfoBaHue, MaTepuasbl, KOHTEHepbl 1 (hNakoHbl ¢ BelecTBamMmy HCI. npumMeHsieMble B (DOTOMETPUYECKOM
MeTo/ie Mo KOHEYHO TOoUKe, MapKUpYIOT Kak anuporeHHsble.

C.3.2 CreknsiHHble Npo6upkn HC3 nnn npobupku 1 KoHTeliHepbl HC3 M3 nonucTupona As NpuUroToBeHUs uc-
MbITYyeMbIX PacTBOPOB.

MpumeuyaHns

1 MoAroToBKy NOCyAbl, 060PYA0BAHUS Y MATEPUASIOB, MPUMEHSIEMbIX B (DOTOMETPUYECKOM METOAE MO KOHEYHOM
TOYKe, NPOBOAST B COOTBETCTBUM C 6.5.2.

2 O6opypoBaHue, Matepuasnbl, KOHTEHEPbI 1 ()1akoHbI € BewecTBaMn HC. npuMeHsiemMble B (DOTOMETPUUYECKOM
MeTo/le N0 KOHEYHOW TouKe, MapKUPYHOT Kak anuporeHHble.

C.3.3 LWtatmebl ANS NPO6GUPOK.

C.3.4 MuneTkn, aBTOMATUYECKNE NMUNETKN, HAKOHEYHUKN NUNETOK, LUNPULLbI OHOKPATHOIO UM MHOTOKPaTHOro npu-
MeHeHusa HC3.

C.3.5 BogsiHas 6aHa unu TepmocTtart 418 uHKy6bupoBaHusa, obecneymBsatome nogaepxanve temneparypsl (37+1) "C.

C.3.6 BuxpeBoii Mukcep.

C.3.7 CnekTpohOTOMETP UM MUKPONIAHWETHbIV hoToMeTp Ans nsmepeHuii OM npu gnvHe BoNHbI 405 HM.

C.3.8 XpoHoMeTp unu gpyroe cpeicTso A/ U3MEPEHUS BPEMEHMN.

C.4 MpuroToBeHne NCNbITYeMbIX PACTBOPOB A1 NOCTPOEHUSI CTaHAapPTHOW KpUBOWA

C.4.1 MpuroTtoBaeHne 6a30B0Oro pacTsopa 3HAOTOKCUHOB

Ana npurotoBneHns 6a30BOro pacTBopa 3HAOTOKCMHOB MPUMEHAT nnodunnsnposarHblii KC3. Cogepxumoe
thnakoHa ¢ KC3 pasbasnsioT Bogoii HCO. PasBeseHune  xpaHeHre KC3 oCcyLLeCTBNSAT B COOTBETCTBUN C UHCTPYKLMEN
N3roToBuTENA.

C.4.2 MpuroToB/ieHNe cTaHgapTHbIX PacTBOPOB 3HAOTOKCUMHOB

CTaHfapTHble pacTBOpbl 9HAOTOKCMHOB MoO/y4yalT NyTeM pa3sefeHusi 6a30BOro pacTtsopa 3HAOTOKCUHOB BOAOM
HC3. CnegyeT npurotToBUTb HE MEHee Tpex CTaHAapTHbIX PaCTBOPOB 3HAOTOKCMHOB, cogepxawux KCD pasnnyHoOn KOH-
LeHTpauumu. BkaYas pacTBop ¢ cogepxanmem KCO KoHUeHTpaLuei, COOTBeTCTBYIOL e 3asaBNeHHON YyBCTBUTEIbHOCTU
NAN-peakTmBa. C Uenbio MUHUMK3ALMUN OLLIMGOK NMPK aMKBOTVPOBaHUN CeayeT yuuTbiBaTb, UTO NOJlyyaemble CTaHAapT-
Hble pacTBopbl (Npy No60M hakTope pasBefeHns 6a30BOro pacTsBopa) AO/KHbI cogepxatb KCO. pa3baBfeHHblil BOAO
He 6onee yem B 10 pas.
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C.5 MpurotoBneHne pacTBopoB A8 KOHTponsa U/A

PacTtBopbl 45151 KOHTpoNs W/A roToBsiT NnyTem cmelnBaHus KC3 ¢ Hepa3BegaHHOW ucneityeMolt npo6oit. Ans ucnbl-
TaHWi roTOBAT Cepuio pacTBOPOB A5 KOHTpona W/A. cogepxatnx KC3 pasnuuHoil KoHueHTpauuu (Hanpymep, KOHeYHas
KOHUeHTpauusi KC3 B UcnbITyeMOM pacTBoOpe AO/MKHA 6biTh 2a, Al. UM COOTBETCTBOBATL CPEAHEMY 3HAUEHUI KOHLLEH-
Tpauuii KC3. ncnonb3oBaHHbIX A1 NOCTPOEHUS CTaHAapTHON KpuBOiA). B pacTBope ansa koHTponsa W/A cogepxanne KCO
He A0/MKHO npesblwaTth 5 % o6uwero o6bema pactsopa, To eCcTb Npu obLem obbeme pacTeopa A5 koHTponsa U/A 1.0 mn
cogepxaHune KC3 He f0/MKHO npeBbiwaTtb 50 mkn.

C.6 MpoBegeHne ucnbiTaHnit

C.6.1 inA npuroToB/IEHNS WCMbITYEMbIX PAcTBOPOB NMOMUAN3NPOBAHHbI JIAJl-peakTus, coepxalmii Xpo-
MOTeHHbI cybecTpaT, pa3BogaT B Boge ansa JIA/1-tecta HC3 unu 6ydepHoOM pacTBope B COOTBETCTBUU C UHCTPyKUMen
n3rotoBuTeNs.

C.6.2 Bogy gna NAN-tecta HCO (oTpuuaTtenbHblli KOHTPO/b), CTaHAAPTHbIE PACTBOPbl 3HAOTOKCUHOB, PacTBOPbI
ANnsa koHTponsa W/A v ncnbiTyemyto Nnpoby cMmewvBatoT ¢ JIAJ1-peakTMBOM B COOTBETCTBUM C MHCTPYKLMEW M3rOTOBUTENS B
npo6upkax uam MuKponaaHwere.

C.6.3 Mpo6upkM M MUKpONIaHLIET C UCMbITYEMbIMW pacTBOpamu UHKYGUpyT npu Temnepatype (37+1) "C B
TeyeHne BPeMeHW, YKa3aHHOTo B UHCTPYKLMN.

C.6.4 BucnbiTyemble pacTBOpbl 406aBNSAOT pacTBOp, 3aMeANSOWMIA NN OCcTaHaBIMBaOLWKI peakuuto, B 06beme.
ykasaHHOM n3rotoeutenem SIA/1-peaktnsa. Ol nCnNbITyeMblX PaCTBOPOB U3MEPSOT CNEKTPOOTOMETPOM UM MUKPOMNNaH-
LWEeTHbIM POTOMETPOM MpU AJSINHE BO/HbI 405 HM.

C.6.5 B cnyyaB nNpvMeHeHVs M3MepuTe/ibHOl CUCTeMbl, NO3BOMAOLWEA OAHOBPEMEHHO MHKYOMpoBaTb MCNbITye-
Mble pacTBopbl, M3MepATb O 1 BbINONHATL 06pab0OTKy Pe3y/ibTaToB, UCNbITaHWA NPOBOAAT B COOTBETCTBMMU C UHCTPYKLU-
el K 13mepuTenbHOI cucteme.

C.7 KpuTepuu npmemMsieMocTy pe3yibTaToB UCMbITaHW

C.7.1 Tpwn NOCTPOEHUN CTaHAAPTHON KPUBOW A0/MKHA OblTb OTpaXKeHa 3aBUCUMOCTb 3HauyeHuin Ol OT 3HauyeHwui,
NOJIyHEHHbIX NPU UCMbITAHUN CTaHAapPTHbIX PACTBOPOB 3HAO0TOKCUHOB.

C.7.2 Pe3synbTaTbl OTPULATE/ILHOTO KOHTPO/ISA He JO0/DKHbI NPeBbiWaTh 3HaYeHN, COOTBETCTBYIOLWMUX TOUKE C MUHK-
MasfibHbIM 3Ha4YeHWEM Ha CTaHAapTHON KPUBOWA.

C.7.3 CraHpapTHas kpuBas f0/XHa ObiTb NOCTPOEHA Ha OCHOBE anropuTMa JIMHeRHoN perpeccuu.

C.7.4 A6conioTHoe 3HaueHue KoadhduLumeHTa Koppensuumn cTaHAapTHOW KPUBOI [O/MKHO ObITh Bbille VAW PaBHO
0,980. B cnyuae ecnun abconoTHOE 3HaYeHne koadrumeHTa Koppensauymm cTaHAapTHOM KPUMBOI He COOTBETCTBYET faH-
HOMY 3HA4YeHWI0, TO UCMbITAHUSA NPOBOAAT NOBTOPHO.

C.7.5 TorpewHoCcTb pe3ynbTaToB UCMbITAHWUI HE [O/KHA npeBbiwaTth 25 %.

C.8 O6paboTka pe3ynbTaToB UCMbITAHWUI

C.8.1 PesynbTaTbl UCNbITAHWUI JO/MKHBI YAOBNETBOPATL BCEM KPUTEPUAM, YKa3aHHbIM B C.7.

C.8.2 [lnA kaxAaoi M3 NOBTOPHOCTEl onpefensoT cpefHee apudmeTuyeckoe 3HauveHue Ol Ha cTaHAapTHOWM
KPUBOWA.

C.8.3 BbIUNCAAT 3HAYEHME KOHLLeHTpaLuMn 3HAOTOKCUHOB AN KaXA0 U3 NOBTOPHOCTEW MyTeM YMHOXEHUs 3Ha-
YeHUA KOHLUEHTpauun 3HA0TOKCMHOB, NOJlyYEHHOEe NPW UCMbITAHUW, HA COOTBETCTBYIOLLEe 3HauyeHue hakTopa pa3sege-
HUA. [lanee BbIYNCNSAIOT cpefHee apudmMeTuyeckoe 3HauYeHne KOHLeHTpaLyMm aHA0TOKCHHOB.

C.8.4 lMonyyeHHoe cpefHee apuMeTNyeCKoe 3HaYEHWe ABIAETCA 3HaYeHNeM KOHLLeHTpauun 3H40TOKCHHOB B He-
pasBefaHHOli ucnbiTyemoii npobe.

C.9 NoaTBepxAeHNe JOCTOBEPHOCTU pe3yNbTaToOB UCMbITAHU

C.9.1 CopepxaHve 3HAOTOKCMHOB B pacTBOpe 4151 KOHTPOAa W/A BbIUMCAAIOT NyTEM AeNeHNs 3HaYeHUSA KOHLeH-
Tpaummn aHJ0TOKCUHOB B UCNbITYyEMOii Npo6e, B koTOpylo He AobasneH KC3. Ha 3Ha4YeHne KOHLEeHTpaLun SHAOTOKCUHOB B
ncnbiTyemoi npobe nocne gob6asneHns KC3. CogepxaHne aHAOTOKCMHOB B UCMbITyEMbIX pacTBoOpax BbipaxatT B Npo-
ueHTax. %.

C.9.2 PactBop ANs KOHTpons W/A He cofepXxuT mellawwmx aktopos, ecnn npu npoBefeHnn ncnbiTaHuii 3Ha-
YeHne KOHUEeHTpaLnn 3HL0TOKCUHOB, f06aB/EHHbIX B UCMbITYEMbIV pacTBop, HaxoauTcsa B npegenax ot 50 % o 200 %
3HaYeHNsa KOHLEHTpauun 3HAO0TOKCMHOB MOC/Ie BblYMTAHUA 3HAYEHUA KOHLEHTpauun 3HAO0TOKCMHOB B pacTBope, B KOTO-
pblii He go6asnern KCO. Mpu Hanmuun mewarwmnx akropoB 3Ha4YeHne KOHLeHTpauun 3HAOTOKCMHOB B pacTsope ANns
KOHTponsa W/A 6yaeT HaxoAUTbLCS BHE NpefenoB AaHHOro gnanasoHa. [na ycTpaHeHns Mewarwmx akTopos OCyLecT-
BNAOT pa3bas/ieHne ncnbiTyemoli npobbl UAn nogsepratT ee unbTpaumu, HeliTpanusayuu, guannsy nan Temneparyp-
Holi 06paboTke. ShhekTNBHOCTL 06PabOTKM NCMbITYEMOI NPOObLI KOHTPO/IMPYIOT NOCPEACTBOM NPOBEAEHUS MOBTOPHOIO
UCMbITAHNA Ha Hanmune MellallWwux akTopos. PacTBop 4515 KOHTpons W/A cnefyeT roToBUTb € UCMO/Ib30BAHMEM HaHO-
maTepuana. He SBASLWErocs Mewarwwmnm PakTopom A8 NPOBefeHNA UCTbITaHWA.
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MpunoxexHne D
(cnpaBoyHoe)

KuHeTnuecku®© meTtogbl

D.1 O6wue cBefeHus

B HacTosLemM NpUIoXeHUN NpUBEAEHO OMUCaHWe KWHEeTUYeCKnx MeTofoB (Typ6uaMMeTpuyYeckoro KMHeTUYeckoro
MeToAa U XPOMOTreHHOTo KMHeTUYecKoro MeToza) ¢ UCNosib30BaHNeM CNekTpohoTOMETpa UM MUKPOMIAHLETHOro hoTo-
MeTpa ¢ TepMoCcTaToM ANS NHKY6MpoBaHWsA1>

D.2 PeakTusbl

D.2.1 JInochunnanpoBaHHblii JIAJI-pBaKTUB C 3asiB/IEHHOI YYBCTBUTENBHOCTLIO A, AN1A TYPOUAUMETPUYECKOTO KNHe-
TUYECKOro MeToAa Wan XPOMOTEeHHOro KMHEeTUYeCKoro meToga.

D.22 BydepHbiii pacTBop Ans JIA/1-peakTusa.

D.2.3 Bopga ana JIAN1-tecta HC3.

D.2.4 NnodpnnmanpoBaHHbliii KC.

MpumeuaHune — Bce peakTuBbl MOXHO npuobpecTu B Habopax A5 npoBegeHus JTIAJl-TecTa. uMelownxcs B
npogaxe.

D.3 O6opyapoBaHue
D.3.1 CteknsHHble Npobupkn HC3 nnn mukponnaHweTsl HC3 13 noaucTupona.

Mpunevanuns

1 MoAroToBKy NocyAbl, 060pyA0BaHNS Y MATEPUASIOB, MPUMEHSEMbIX B KNHETUUECKMX MeToAax, NPOBOAAT B COOT-
BETCTBUY C 6.5.2.

2 O6opypoBaHue, maTepuasbl, KOHTENHEPBI U (h1aKoHbI ¢ BewecTBaMu HC3. NpuMeHsieMble B KNHETUYECKUX Me-
ToAax. MapkupytT KakK anvporeHHble.

D.3.2 CTeknsHHble Npo6upkn HCI mnm npobUpKU 1 KoHTeilHepbl HC3 13 nonncTvpona Ass NPUroTOBNEHUS UC-
NbITyeMbIX PacTBOPOB.

Mpunevanuns

1 MoAroToBKy nocyfbl, 060py40BaHNS Y MATEPUASIOB, NPUMEHSEMbIX B KNHETUUECKNX MeToAax, NPOBOAAT B COOT-
BETCTBUY C 6.5.2.

2 O6opypoBaHue, maTepuasbl, KOHTENHEPBI U (h1aKoHbI ¢ BelwecTBaMm HC3. NnpuMeHsieMble B KNHETUYECKUX Me-
ToAax. MapKupyrT Kak anvporeHHble.

D.3.3 MuneTtkn. aBToMaTMyeckne nMneTkn, HAKOHEUYHNKM NUNEeTOK, WNPULbLI OAHOKPATHOrO UM MHOTOKPATHOro npu-
MeHeHus HC3.
D.3.4 CnekTpod0oTOMETpP UAN MUKPONIAHWETHbIA (DOTOMETP C TEPMOCTATOM ANA NHKYBMPOBaHMUS.

D.4 MpuUroToBAEHNE UCTILITYEMbIX PACTBOPOB A/t MOCTPOEHUS CTaHAAPTHON KPUBOA

D.4.1 MpurotoBreHne 6a30BOro pacTsopa 3HLOTOKCMHOB

[na npurotoBneHns 6a30BOro pacTBopa 3HAOTOKCMHOB MPUMEHAT nnodunnnsmpoBarHblii KC3. Cogepxumoe
hnakoHa ¢ KCO pasbasnsaoT Bogoilt HCO. PasBeaeHune n xpaHeHre KC3 ocyLiecTBASAIOT B COOTBETCTBUW C UHCTPYKLUMEN
N3roToBUTENIA.

D.4.2 MpurotoBsieHne cTaHAapTHbIX PacTBOPOB 3HAO0TOKCMHOB

CTtaHgapTHble pacTBOpPbl 3HAOTOKCMHOB MOMyYalOT MyTeMm pa3BefeHus 6a30BOro pacTBopa 3HAOTOKCMHOB BOAOW
HC3. CnepyeT NpurotoBnTb He MeHee Tpex CTaHAapTHbIX PacTBOPOB 3HAOTOKCUHOB, cogepxalnx KCO pasnnyHoi KoH-
LeHTpaumu. BkaYyas pacTBop ¢ cogepxaHnem KCO KoHUeHTpaLneid, cooTBETCTBYIOLLEe 3asaBNEHHON YyBCTBUTEbHOCTU
NAN-peakTnBa. C Uenbio MUHUMK3ALUN OLLIMGOK NMPK aMKBOTVPOBaHUN CeAyeT yunuTbiBaTb, YTO NOJlyyaemble CTaHAapT-
Hble pacTBopbl (Npy N060M hakTope pa3BefeHns 6a30BOro pacTsopa) AO/MKHbI coaepxatb KCO. pa3baBneHHblil Bofoi
He 6onee yem B 10 pas.

D.5 MpuroToBneHve pacTBOpoB Ans KOHTponsa WU/A

PacTtBopbl 415 koHTpons WA roToBsT nyTem cmewwmnBannsa KC3 ¢ Hepa3BeBHHO UCNbITyeMoi npoboii. Ans ncnbl-
TaHWii roTOBAT CEpPUI0 PacTBOPOB AN KOHTponsa W/A. cogepxalnx KC3 pasnmyHoil KOHLeHTpauum (Hanpumep, KoHeuYHas
KOHUeHTpauus KC3 B UcnbITyeMOM pacTBope Ao/mKHa 6biTb 2X 4A Ui cooTBETCTBOBATb CPeAHEMY 3HAYEHMIO KOHLLEH-

11 Ai3mMepUTeNibHbIE CUCTEMBI, C MOMOLLbLI0 KOTOPLIX OAHOBPEMEHHO MPOBOAAT UHKYGUPOBAHWE UCMLITYEMbIX pac-
TBOPOB NMpU 3aAaHHOI TemnepaTtype, BbINOHAIT n3MepeHus Ofl yepes 3afjaHHble UHTepBasibl BPEMEHN U 06paGoTKy
pesynbTaToB MCMbITAHUA.

14



FOCTP NCO 29701—2015

Tpaymii KC3. ncnonb3oBaHHbIX 415 NOCTPOEHUSA CTaHAAPTHOW KpuBoit). B pacTBope Ana koHTpons WA cogepxaHune KC3
He A0/MKHO npeB.biWwaTh 5 % obuiero o6bema pacTeopa, To ecTb Npu obuiem obbeme pacTsopa 414 koHTponsa WU/A 1.0 mn
cogepxaHune KC3 He fOo/MKHO npeBbiwaTth 50 Mk,

D.6 MpoBegeHne ncnbiTaHnii

D.6.1 [na nNpuroToB/EHUSI UCMbITYEMbIX PACTBOPOB NMOMAN3npoBaHkblii JIAM-peakTns pa3BoasaT B Boge AN
NAN-tecta HC3 nnn 6ychepHoM pacTBope B COOTBETCTBUM C UHCTPYKLMEN N3roToBUTENA.

D.6.2 Boay ansa JIA/1-tecta HCO (oTpuuaTtesnbHbIli KOHTPO/Ib), CTaHAAPTHbIE PACTBOPbI 3HAOTOKCMHOB, PacTBOPbI
Aana koHtponsa W/A v ucnbityemyto npoby cmewvsaoT ¢ JIAT-pBakTMBOM B NPo6upKax WM MUKponiaHweTe B COOTBET-
CTBUW C UHCTPYKLWE n3rotoButens.

D.6.3 Mpo6upKn MM MUKPOMIaHWET C UCMLITYEMbIMU pacTBoOpamMu MHKyoupyloT npu Temnepatype (37+1) @C B
TeyeHne BpeMeHw, yKasaHHOTo B MHCTPYKLUK.

D.6.4 OT ncnbiTyembIx pacTBOPOB U3MEPAIOT CNEKTPOGPOTOMETPOM MW MUKPOMNIAHLWIETHLIM (DOTOMETPOM Npy 3a-
[laHHOW ANnHe BOMHbI U Yepes3 3afjaHHble NHTepBasibl BPEMEHMU.

D.6.5 V3mepsAoT Bpems, Heo6xoanuMoe 418 AOCTUXEHNUA 3aaHHOoro (Moporosoro) sHavyeHnsa O ucnbiTyembix pac-
TBOPOB (Npu 3Ha4yeHun ON1. paBHom 0.2. nnu 3HaveHus Ol ykazaHHOro usrotoeutenem). Bpems, Heobxognmoe ans fo-
CTUXEHWA 3afjaHHOro 3Ha4YeHnsa Orl. Ha3biBaOT HaYasibHbIM BPEMEHEM peakuum.

NMpumMmeuyaHne — M3MepUTENbHLIE CUCTEMBI, C MOMOLLbIO KOTOPbIX MOXHO OLHOBPEMEHHO WHKY6UpOBaTh UC-
NbITyeMble pacTBopbl, U3MepsiTb O 1 BbINONHATL 06pab0oTKy pesybTaTtoB, KOMMEPYECKN JOCTYMHbI.

D.7 KpuTepuu npuemnemocTv pe3ynibTaToB UCMbITaHU

D.7.1 TMpu NOCTPOEHWUM CTaHJapTHON KPUBOI [O/KHA BblTh OTPaXeHa 3aBUCHMOCTb 3HAUYEHUI A HayanbHOro Bpeme-
HW peakuun oT 3HaYeHWi, NOJTyYEeHHbIX MPW UCMbITAHUY CTaHAAPTHbIX PACTBOPOB 3HAOTOKCUHOB. [l1A MOCTPOEHUS CTaH-
[AapTHOIi KPUBOIA MCMNOMb3YIOT 3HAYEHNA KOHLEHTPaLUM 3HAO0TOKCHHOB B CTaHAAPTHbIX pacTBOpax, Npeobpa3oBaHHble (Ha-
npumep. B QOpMe JeCATUYHOTO orapudma) B COOTBETCTBUM C a/lTOPUTMOM perpeccuv, pekoMeHayembiM N3roToBuTenem
NAN-peakTnBa.

D.7.2 PesynbTaTbl OTpULaTeNIbHOrO KOHTPOIA HE A0/IKHbI NPEBbIWAaTb 3HAYEHUA, COOTBETCTBYIOLNX TOUKE C MUHU-
MasibHbIM 3Ha4YeHWeM Ha CTaH4apTHON KPUBOIA.

D.7.3 A6CON0THOE 3HavyeHne koadhpuLmneHTa Koppenaunm cTaHAapTHOW KPUMBOW [OJ/IKHO ObiTb BbllLe WMAN pPaBHO
0.980. B cnyvae ecnu abcontoTHoe 3HavyeHvne KoaduLymeHTa Koppenaummn ctaHaapTHol KPUBOI He COOTBETCTBYET AaH-
HOMY 3HA4YeHWto, TO UCMbITAHUS NPOBOAAT NOBTOPHO.

D.7.4 TlorpelwHoCcTb pe3ynbTaTtoB UCMbITaHW He Ao/kHa npesbiwaTh 25 %.

D.8 O6pab6oTka pe3ynbTaToB UCMbITAHUIA

D.8.1 Pe3ynbTaTtbl UCMNbITAHUIA [OMXHbI YAOBNETBOPATL BCEM KPUTEPUSIM, yKa3aHHbIM 8 D.7.

D.8.2 [ina kaxAoi 3 NoBTOPHOCTEN onpeaensoT cpejHee apudMeTMyeckoe 3Ha4eHne HavasibHoro BpeMeHun pe-
aKkuuMy Ha cTaHAapTHOM KPUBOIA.

D.8.3 3HaueHue KOHLUeHTpaunm 3HA0TOKCUHOB AN KaXA0l U3 NOBTOPHOCTEW BbIYNCASAIOT NyTEM YMHOXEHUS 3Ha-
YEHMSA KOHLEeHTpaLuun sHAO0TOKCMHOB, NOJlyYeHHOe Mpu UCMbITaHUK, Ha COOTBETCTBYOLLEe 3HayeHne pakTopa passeje-
HWA. [lanee BbIUNCNAOT cpeAHee apudMeTUyeckoe 3HauYeHne KOHLLeHTpaLymn 3HA0TOKCUHOB.

D.8.4 TMony4yeHHoe cpegHee apudMeTMYecKoe 3HavyeHne ABNSeTCA 3HaYeHNEeM KOHLEeHTpaummn 3HA0TOKCMHOB B He-
pasBefaHHOl ucnbiTyemoii npobe.

D.9 MoaTBepxieHune LOCTOBEPHOCTH pPe3ynbTaToB UCMbITAHMUIA

D.9.1 CopepxaHue 3HL0TOKCUHOB B pacTBope Ans KOHTpons W/A BblMUCNAIOT NyTem fefleHUsi 3HaYeHUA KOHLEeH-
Tpaummn aHLO0TOKCUHOB B UCNbITYyEMO Npo6e, B KOTOpylo He Ao6asneH KC3. Ha 3HaYeHne KOHLEeHTpaLun 3HAOTOKCUHOB B
ncneiTyemoit npo6e nocne gobasnenns KC3. CofepxaHne 3HAOTOKCMHOB B UCMbITYEMbIX pacTBopax BblpaxatoT B Mpo-
ueHtax, %.

D.9.2 PactBop AnsA KoHTpons W/A He cogepxuT mellaowmnx pakTopos, ecay Npyu NpoBeAeHnn UCnbiTaHuii 3Ha-
YeHne KOHUEHTpaLun 3HL0TOKCUHOB, f06aBNEHHbIX B UCMbITYEMbIV pacTBop, Haxoautcsa B npegenax ot 50 % o 200 %
3HaYeHNA KOHLEeHTpaLun 3HA0TOKCUHOB NOC/Ie BblYNTAHUA 3HAYEHUA KOHLEHTpaLuun 3HA0TOKCUHOB B pacTBope, B KOTO-
pblii He go6aBneH KC3. Mpu Hanmuum mewawowmnx PakTopoB 3HaYeHne KOHLeHTpauun aHAOTOKCMHOB B pacTBope Ans
KOHTponA W/A 6yAeT HaxoauTbCa BHe Npefesnos AaHHOro gnanasoHa. [nsa ycTpaHeHns Mellawolwmx akTopos ocyLecT-
BNSAT pa3baBneHne ucnbiTyemoii npobbl AW nogsepratT ee unbTpaumu, HeliTpanusauun, guanusy unm temnepatyp-
Holi 06paboTke. SdhhekTUBHOCTL 06PaBOTKM UCMbITYEMO NPo6bl KOHTPOIMPYIOT NOCPEACTBOM NPOBEAEHUS MOBTOPHOIO
MCMbITAHMA Ha Hannmune mellawlWwnx dakTopos. PacTeop Ans koHTpons WA cnepyeT roTOBUTb C UCMO/Ib30BAHMEM HAHO-
martepuana. He ABAAOLWErocs mMelawLwym hakTopoM An1S NPOBEAEHUA UCMbITaHWA.
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