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BreaeHuce

CooOmwoaenue nosoxeHud craHgaproB cepuu [OCT P MCO 10993 «OieHka OMOJIOTrMYCCKOTO
ACHUCTBUS MECAUIIUMHCKUX U3JACTUN» IMO3BOJIUT OOCCIICYUTHL CUCTCMHBIU IMOAXOJ K MCCICAOBAHUIO OUOJOTU-
YeCKOT0 JAeUCTBUI MCAUITMHCKUX U3ACTUU.

Llenbio 3TUX CTAaHAAPTOB HE SBISETCS OC3YCIIOBHOE 3aKpEIUICHUME KOHKPETHBIX METOJIO0B MCCIICI0BA-
HUW MU UCIBITAHUU 3a TPyIIaMu OJHOPOAHBIX MEAMIMHCKUX W3ACIUWM B COOTBETCTBUU C ITPUHSTOU
KJjlaccuukale 1o BUAY U JUTUTEJIBHOCTU KOHTaKTa ¢ OpraHuM3MoM 4dcioBeka. [losromy rmraHupoBaHue
WU MMPOBEJACHUC UCCICAOBAHUU WM UCITBITAHUN JOKHBI OCYIICCTBIATE CIICHMATMCTDBI, UMCIOLIUE CIICIIUAIIb-
HVIO ITOJATIOTOBKY M OIIBIT B O0OJIAaCTU CAHUTAPHO-XMUMUYECCKOU, TOKCUKOIOIrO-TUTUEHHUYECCKON U OUOJIOTU-
YECKOM OIICHKUW MCAUIIMHCKUX U3JCTUMN.

CTraHaapTbl 3TOU CEepPUU SIBIISIIOTCS PYKOBOASIILIUMU JIOKYMEHTAMU JUTS IIPOTrHO3UPOBAHUS OUOJIOTU-
YeCKOro JIeUCTBUS MEAMIMHCKUX U3eJIMU Ha CTAaAMU BbBIOOpA MaTepuasioB, NpeAHa3HAYCHHBIX IS UX
WM3TOTOBJICHUS, 4 TAKXKE JAJIS1 UCCICIOBAHUIM TOTOBBLIX 0Opa31IOB.

B ceputo TOCT P MCO 10993, umeroniyio rpyrnoBoi 3arojioBokK «ls3aenuga meannmHcekue. OLeHKA
OMOJIOTUYCCKOTO JACUCTBUS MECAUIIMHCKUX U3ACIIUN», BXOAST CJICAVIOIIMEe YACTU:

- yacThb | — O11eHKa U UCCIeI0BaHN;

- yacTth 3 — HMccnengoBaHue reHOTOKCHUYHOCTU, KAHUIEPOreHHOCTU M TOKCHUUYECKOro ACWUCTBUS Ha
PEITPOAYKTUBHVIO (DYHKIIUIO;

- yacTh 4 — VccnenoBpanue U3ACIUM, B3AUMOACHCTBYIOIIUX C KPOBLBIO;

- yacTb 5 — HMccnenoBaHue Ha IIUTOTOKCUYHOCTDL: METO/IBI 1N VItTro;

- yacTh 6 — VccrengoBanue MeCTHOTO JEHCTBUS IMTOCIIe UMTUIAHTAIIUU;

- 4yacTb / — OCTATOYHOE COAepXKaHUE ATUJICHA OKCUJIA ITOCJIC CTEPUIIU3ALINU;

- 4acTb Y — OCHOBHBIC TPUHIIUTIB UACHTUMUKALIMY U KOJUYCCTBCHHOTO OIPE/IeICHUS ITOTeH U A b-
HBIX ITPOJYKTOB JCCTPYKLIUU;

- yacTh 10 — WccaenoBanue pasapaxamwuiero U CCHCUOMIU3UPYIOLLCTO JCUCTBUS;

- yacTb |1 — HccrnenoBanue o0LIETOKCUYECKOTO JACUCTBUS;

- yacTh 12 — IlpurorosiacHue nmpod U craHaapTHbIe 00pa3Lbl;

- yacTth 13 — MaeHTu@uUKaumsgd U KOJUYCCTBCHHOC OIPCACICHUC ITPOAYKTOB ACCTPYKUMUU [TOJIUMED-
HbIX MCAULIUHCKUX U3ACITUHN;

- yacTb 16 — MoaeaupoBaHue U UCCICIOBAHNC TOKCUKOKMHETHUKU ITPOAYKTOB JCCTPYKINUU U BBIMbI-
BaHUSI.

OO0BCKTOM CTaHJapTU3ALUMU HACTOSLICIO CTaHJapra SBIISIOTCS METOAbl MACHTU(MUKALIUU U KOJIHUYEC-
CTBCHHOTO OIpcAeJICHUS TMPOAVKTOB ASCTPYKUMU MECTAVIOB U CIUIABOB, KOTOpAs BO3HMKAET B PE3V/IbTATE
3JICKTPOXUMHUUCCKOTO PA3JOXKECHUS ITPU B3aMMOJACUCTBUU MEAULIMHCKOIO U3AEIUS ITPU KOHTAKTE ¢ OMOJI0-
r'MYCCKMMHU cpeaaMy opraHu3Mma.

B Ttakux OuoJ1oruuecKUx cpeax pasHble IMPOAYKTHI pa3IoXeHUSI MOTYT B3aMMOJICMCTBOBAThL C OUOJIO-
r'MYCCKOM CUCTEMOM palzIMYHbIMU NYTAMU. [losTOoMYy MaeHTUUKALIUSI U KOJMUYCCTBCHHAS OLICHKA 3THUX
[IPOAYKTOB PA3JIOKCHUS IBJISIIOTCS BAXKHbBIM 1LHArOM AJ1 OLICHKHM OMOJIOTMYCCKOTro AeHUCTBUS MCIULIMHCKUX
M3IETTUN.

JlaHHbIe, MojiydaeMbIe B pe3yJibTaTe MACHTU(MUKALUU U KOJUYECTBECHHOTO OIpeacICHUS XUMHUUCCKOTO
COCTAaBa IIPOAYKTOB JCCTPYKIIUU, CIIVKAT OCHOBOM IJISI OLICHKM pUCKA U, ITPU HCOOXOIUMOCTU, OUOJIOTHU-
yeCKOM 0e30IMaCHOCTU MCAUIIMHCKUX U3ACTUU U3 META/LTOB U cruiaBoB B coorBeTcTBUMU ¢ [OCT P UCO
10993.1—99.

Jlommyckaercs nmpuMeHeHUE APYTUX METOJI0B, O0ECIICYUBAIOILUX UACHTU(MUKALNIO U KOJTUYCCTBCHHOC
oInpeacIcHUEe MPOAYKTOB JACCTPYKIMU MCTA/JIOB U CITJIABOB B COOTBETCTBUU C TPEOOBAHUSIMU MCIKAVHAPO/IL -
HbIX CTAaHIapPTOB.
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FTOCYAAPCTBEHHBINU CTAHIAAPT POCCUUCKOU ®PEAEPAILILUMU
N3neaus MeIuIyuHCKHE
OLIEHKA BUOJOI'MYECKOTI'O IEUCTBUA MEJIUILIMHCKUX U3JIEJINU

YacTtp 15
Unerrndukanys ¥ KOJMYECTBCHHOE OINpe/ie/iecHHe NMPOIYKTOB JeCTPYKIMN METALIOB U CILIABOB

Medical devices. Biological evaluation of medical devices.
Part 15. Identification and quantification of degradation products from metals and alloys

Jlata BBenennsi 2003—01—01

1 O0aacTp npuMeHeHns

Hacroguumit cranaapT paclpocTpaHseTrcs Ha MCCICJ0BAaHUE ACCTPYKUMU MCETA/UIOB M CIUIABOB,
KOTOpast BO3HUKAET B Pe3yJIbTATE 3JICKTPOXUMUYCCKOTO PA3TOXKECHUS ITPU B3aUMOACHCTBUM MEAUIMHCKOTO
M3ACIUS ¢ OMOJIOTMYCCKOU CpeJod opraHM3Ma, U YCTAHABIMUBACT METO/Ibl UACHTU(MPUKALIMH U KOJTUYCCTBCH-
HOT'O OIPEACICHUS TTPOAVKTOB JCCTPYKIIUHN.

CTraHaapT He pacIIpoCTPAHSICTCS Ha METO/Ibl UCCIICAOBAHUS JASCTPYKIIUM METAJIJIOB U CIIJIABOB, KOTOpast
BbI3BAaHA MCXAHMYCCKMM HalpPsDKECHUEM, Ha MCETOAbl MACHTU(PUKALIMU CJICAOBBIX 3J1eMEHTOB (<10 ppm),
COACPXKAIUXCH B CIIeHM(PUYCCKUX MCTA/JIAX MJIM CIUIaBax, a TAkKsKe Ha OLICHKY OMOJOru4ecKoro JAeMCcTBUS
MMPOAYKTOB ACCTPYKUNUU, KOTOPVIO MMpoBoadaT B cootBeTcTBUU ¢ [OCT P NMCO 10993.1.

TpeboBaHMS HACTOSLICTO CTaHAAPTA IBISIOTCS PCKOMCHIYEMbBIMU.

2 HopMaTuBHbIE CCBLIKM

B HacrogiiieM ctaHaapTe UCITOJAb30BaHbl CChIJIKM Ha CIICAVIOUIUC CTaHAapThI:

[OCT P MCO 10993.1—99 Wzpenusg meaunmmHckue. O1ieHKa OMOTOrM4ecKOro JeUCcTBUS MEIUTTUH-
ckux u3naeaui. Yacrte 1. OrieHka U ucciaeaoBaH s

[OCT P MCO 10993.9—99 Hznenusg mMmeauimmHckue. OrieHKa OMOJOTMYEeCKOTO JACUCTBUS MCIUITUH -
ckux wu3aenuud. Hacty 9. OCHOBHBIC MNPUHIUIIBI MACHTUMUKAIIMU W KOJUYCCTBCHHOTO OIIpeacIcHUS
MOTEHIMATBHBIX ITPOAYKTOB ACCTPYVKIIMHU

[OCT P UCO 10993.12—99 Uznenua meaunimackue. OrcHKa OMOJTOTHMYCCKOro JAeMCTBUS MCAUTTUH-
ckux uzgenuud. Hacrts 12. IlpurortorieHue npod U ctaHAapTHBIE 00pas31ibl

NCO 3585—95* Crexio dbopocunukartHoe. 3.3. CBOHCTBA

NCO 3696—87* Bona mig nmpoBeAcHUS aHamuza B jJadopaTopusax. TexHuyeckue yCIOBUS U METOJIbI
UCTIBITAHUU

NCO 8044—99* Koppo3us MeTaJTOB U CIIaBOB. 1 ¢epMUHBI U ONpeeIec HUS

3 Omnpenenenust

B nacrtosinem cranaapre npuMeHsioT tepMuHbl 1o [OCT P UCO 10993.1, TOCT P MUCO 10993.9,
[OCT P UCO 10993.12, MCO 8044, a Takxe cleayiole TEPMUHbBI C COOTBETCTBYIOLIUMHU OIPEIe/ICHUSIMU:

3.1 cmaaB: Marepuan, COCTOSIIMU U3 METAJUIMYECKOTO 3JeMeHTa ¢ OJHOW WU 0osiee J00AaBKaAMU
APYIUX METATUYCCKUX U (UIU) HEMETA/UIMYECCKUX 3JIEMCHTOB.

3.2 NpomyKThl JeCTPYKUMH: [IpOAYKTHI, KOTOPHIC IMOJYIAIOTCS IIPU 3JICKTPOXUMUYECCKOM pacliaiae Ui
pa3JIOKEHUU MaTepuala.

3.3 MOrpaHNYHbIA NOTEHUXAT NACCUBHOM obacTu £, (pucyHoK 1): TloreHnunan Hayaia TOKa KOPpO3UU.

3.4 ajgekrpoaut: PactBop, colepxKalluMil MOHbI, CITIOCOOHLIC ITPOBOAUTDL JICKTPUUYCCKUN TOK.

* MexxayHapoausble ctaHzaptel — BO BHUW KW Toccrannapra Poccun.

U3nanne opuimuaIbHOE
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3.5 moreHnmaja nmpooos E: KpUTUieCKUil MOTCHUUA, BBIIIC KOTOPOTO MPOUCXOAUT TPAHCIIACCHBHAS
KOPpPO3usl.

3.6 paBHOBECHBIM MOTEHIMAJ: DJICKTPOJIHBIN [TOTCHUMA, ITPU KOTOPOM COOTBECTCTBYIOIINC 3JICKTPOI-
HbIC pPCaKUMU TCPMOAUHAMUYCCKU PABHOBCCHHI.

3.7 moreHOMaa pa3oMKHYTOM Henu: IloreHMan a1exTpoaa, U3MEPCHHBIN ITO OTHOILUCHUIO K 3JICKTPO/LY
CPABHCHUS MJIU JAPYTOMY 3JICKTPOY, KOIda OTCYTCTBYET TOK.

4 Bp100op MeT010B HCCJICJOBAHUA NPOLECCa Pa3/10KeHU

4.1 OOmue moaoxeHus

Jng mapeHTH@UKANMU U KOJUYECTBCHHOM OLEGHKHU IMPOAYKTOB JICCTPYKUUM METAJIOB U CIUJIABOB B
MCAMIIMHCKUX M3ACIUSIX MIPUMCHSIIOT TPU 3JIEKTPOXUMUUYCCKMUX METOAA: METOJ IMOTCHIIMAla Ppa30MKHYTOM
[ICTIU, MMOTCHUMOIUHAMUYCCKNUY U ITOTCHLMOCTATUYCCKMUU METO/IbI.

Meroa moreHLMalla pasoOMKHYTOM LCIM UCITONB3VIOT IJI51 Pa3jIoXKCHUS Marepuala B YCIIOBUSIX
HYJICBOIO HAKJTOHA KPUBOU IMOTEHIIMA/TIJIOTHOCTD ToKa. [loTeHIMonMHaMu4yecKU MeTOA — TSI U3YUCHUS
OO1LICTO 3JICKTPOXUMHYCCKOTrO ITOBCACHHUS HCCIICAYEMOro Marepuaja U I HaXOXICHUS OIpeacsIcHHbIX
CITCLIMPUIECCKUX TOUCK (_Ep U £ ) HA KPUBOU IMOTECHIUA/TIOTHOCTL TOKA. [loTeHIIMOCTATUYCCKUI METO
MMPUMCHSIIOT JUIS1 aKTUBHOTO Pa3JIOKCHUS UCCIICAYEeMOT0o MaTepuaia IIpy OIpce/ICcCHHOM ITOTEHIMale AJIs
MMOJIYICHUS ITPOAYKTOB PA3/IOKECHUS IS AaJIbHEHILETO aHau3a.

4.2 HeoOxoaumbie yca0Bus

CKOpOCTH peakKLUU 3ICKTPOXMMHUUYCCKOrO pPa3IoXKCHUS 3aBUCIT OT KOJeOaHMM KIMMaTUYCCKUX
YCJIOBUII BO BpEMS IPOBEACHUS HCCICAOBAHMII, OT alllaparypbl, COCTOSIHMS OOpa3lioB U MCETOAOB UX
MOAroToBKU. [losTOMy MCCaenoBaHUS CIICAYET MPOBOJUTL B CIICHMATBHO 000OPYIOBAHHBIX J1A00OPATOPUIX
KBAJTUPULUMUPOBAHHBIM IIepCOHANIOM. TexHuyeckoe 00CIyKUBAHUEC U KATMOPOBKY armaparypbl HCOOXOAMMO
[POBOAUTL B COOTBETCTBUU C IKCIUIYAaTAUMOHHOW AOKYMCHTALMECH, YTBEPXKICHHOW B YCTAHOBJICHHOM
MMOPSIJIKC.

S5 MeToabl UCCAe10BAHNM

5.1 HccaenyeMbie MaTepPUAIDI

CocraB Marepuana(oB) JOIXKCH ObITh BHECECH B ITPOTOKOI.

5.2 OoOopynoBanue 1JIs1 peAIU3alui MeToIa 3IeKTPOXUMHUYIECKOTO pa3JioKeHUs

Adeitkn U3 odopocunukarHoro crexkiia mo MCO 3585, ocHalUeHHbIE BOASIHBIM TEPMOCTATOM, CITOCOOD-
HBIM ITOJJICPXKUBATL TeMIleparypy oT runtoc | no munyc | °C.

3anuchIBAIOIUMU MMOTCHUMOCTAT Mala3oHOM M3MEpeHUs IoTcHUMana B npedenax =2 B 1 Tokom
nuanazodoM ot 1072 no 10~ A

[TpuGop /U1 U3MEPEHUS MMOTCHIIMAIA C BBICOKUM BXOAHBIM compoTuricHueM (>10''Q), criocoOnblit
C JOTIYCTUMbBIM OTKJIOHCHHMEM PErucTpupoBarTh U3MeHeHUe rmoreHuyana B 1 MB B auanaszone +2 B.

AMrnepMerp avanazoHoMm usmepeHus toka ot 1077 go 107! A 1 oTHOCUTEIBHOI MOrPeIIHOCTBIO B
npciaenax +1 %.

Pabouuii saexrpon (MccaeayeMblii oopasell).

3MepUTEIbHBIN 3JICKTPO/, TAKOM Kak IIaTuHa (CeTKa, IJIAaCTUHKA WU ITPOBOJIOKA), WU IrpadUTO-
BbIM SJICKTPOI IUIOILA/AbIO, HC McHee 4eM B 10 pa3 npeBblIUalolc I1010aab padouero aJeKTpoia.

DJIEKTPO CpaBHCHMUSI.

pH-MeTp 4yBCTBUTEIILHOCTHIO 0, 1.

(MDyHKIIMOHAIbHAS cXeMa U3MEPUTEIILHOUW LIeIU IIpeJICTaBlIeHa B IPUJIOXKECHUM A.

CXeMaTUYCCKUU PUCYHOK 3JICKTPOJIUTUUCCKON SIYCHUKU IIPCACTABICH B NMIPUJIOXECHUU b.

5.3 DIeKTpOoJIUThI

M Crionb3yioT ciieayouiue 3J¢KTPOJIUTHI:

- 0,9 %-HbIi1 pacTBOP XJIOpUJIA HATPUS;

- UCKYCCTBEHHAs CJIIOHA;

- UCKYCCTBEHHAY IJ1a3Ma.

Il DUMCUYHAdHHUC— CocTas HCK}’CCTB@HHOﬁ CJIFOHBI U TJIA3MBbI TIPUBCACH B IMDUJIOXKCHHWHA B.

HDH HEOOXOAUMOCTU MOXHO MCIIOJIB30BATD APYIHC JICKTPOJIWATDLI, €CJIM OHM COOTBCTCTBYIOT ITPCAITO-
AIr'dCMOMY HCITOJIb30BaAH IO MCANWMIUMHCKOI'O M3ACJINA.

2
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Ecnu ucrnonwp3yioT cosneBoil pactBop He 0.9 %-HbBIM, TO B oTdyeTe yKasbpiBalOT pH npumeHsseMoro
pacTBOPA.

B oryere 00 ucCIeIOBAHUSX BLIOOP 3JIEKTPOJIUTA A0JIKEH OBITH OOOCHOBAH.

5.4 OT100p M NMOATOTOBKA HCCJIEIYEMBIX 00PA3IIOB

>.4.1 O01uMe nmosoXxeHus

UyBCTBUTECIIBHOCTL METO/1a 3JICKTPOXUMHUUYCCKOrO pa3lioxKeHMs 3aBUCHUT OT COCTaBa Marepuaina, oopa-
0OTKM MaTrepuajlia U OKOHYaTeJIbHOM 00paboTKU MnoBepxHocTU. OTOOp oOpasila, ero (popMa M I1OJAroTOBKA
MMOBEPXHOCTU UMEIOT CVIUCCTBEHHOE 3HadeHue. OO0paslbl MPEACTABISOT B TOM BHAE, B KOTOPOM OHHU
HUCITOB3VIOTCS B MCIULIMHCKOM U3ACIIUM.

>.4.1.1 OTdop 00pa3loB

B coorBerctuu ¢ UCO 10993-12 n1g mipoBeicHUS HUCCIICIOBAHUN METOAOM 3JICKTPOXUMHUYECCKOTO
pa3JIOKEeHUs FOTOBST HE MCHEE JIBYX 00pa3loB. Ecii oOHapyKeHbl 3HAYUTECIIbHbIC OTKJIOHEHUS B PE3YJIb-
TaTax WCCICJOBAHUU, BBIICHSIOT NMPUYMHBI OTKJIOHCHUU M MCCICIOBAHUIO ITIOABEPralOT VBEJIUUYCHHOC
KOJUYCCTBO 00pa31oB.

Ecinu Metammyeckil odbpasell oosagaeT aHU30TPOITHBIMU CBONMCTBAMU, OOVCIIOBIICHHBIMU YCITOBUS -
MU ITPOU3BOJICTBA, B UCCIICLOBAHUS, CBI3aHHbIC C U3YYCHHEM TOJIBKO CBOUCTB ITOBEPXHOCTHU, AJOIKHBI ObITH
BKJTIOUCHBI O0pa3ilbl, pa3pe3aHHbIC B ITPOJAOJTIBHOM U ITOMEPECUYHOM HAIPABICHUSIX.

5.4.1.2 dopma obpaslioB

[IpyuMeHsieMbIC B UCCICAOBAHUSIX MCTOJAOM 3SJICKTPOXUMUUYCCKOTO PA3JIOXKCHUS 00pasiibl (IIPSIMO-
VIOJIBHBIC WX KPYIJIBIC CTCPKHU, IIJIACTUHBI MJIM OHA CBOOOIHAS ITOBEPXHOCTH) U3TOTOBJISIOT CITOCOOOM,
AHAJTOTUYHBIM HM3TOTOBJICHUIO MCAMLIMHCKOrO usaciausg. O0pasubl, MPCACTABISIOUIME COOOM 4acThb peallb-
HOI'O MCAUIIMHCKOTIO YCTPOUCTBA, MOT'VT OBITH JTI000U (POPMBI U JIIOOOTO COCTOSTHUS, OAHAKO UCCIICIOBAHUS
NOJKHBI ITPOBOAUTLCS B TILATCIIBHO KOHTPOJIUPYEMBIX VCIIOBUSIX, KOTOPbIC (DUKCUPVYIOT B ITPOTOKOJIC.

[Ltomaab MOBEepXHOCTU oOOpaslia, IMOABEPraroluierocss BO3JSUCTBUIO 3JICKTPOIUTA, A0KHA OBIThH
oripe/ieieHa € TOYHOCTBIO 70 | % oOllieid reoMeTpuyecKor TIUIoIaayd sl TOTO, YTOOBI OOECIICUUTDH
NOCTOBEPHOE U BOCIIPOM3BOAMUMOC OIIPECACTICHUC CKOPOCTU PA3IOXCHUS.

>.4.1.3 CocrosiHUEC TTOBEPXHOCTU

Tak Kak cocTosIHUEe ITOBEPXHOCTU MaTepuaia MOXET BJIUSITH Ha €0 3JICKTPOXUMUUYCCKOE pa3IoXXeHuUe,
COCTOSTHUC ITOBCPXHOCTU HCCIICAVEMBIX 00pa3lloB JOKHO OBITh MACHTUYHO COCTOSIHUIO ITOBEPXHOCTU B
MEAUIIMHCKUX U3eIUIX U JOIKHO OBITH OITMCAHO B OTYeTe 00 1cciegoBaHugX. A1g cpaBHeHUS pe3y/IbTaToB
HUCCIICAOBAHUY pa3IMYHbIX MATePUAIOB COCTOSIHUE TTOBEPXHOCTHU ITPOO HOKHO OBITH OJAMHAKOBBIM.

D.4.1.4 TloaroroBka o0Opa3lOB

OOpasel yCcTaHaBIMUBAIOT B BOJOHEIIPOHMLIACMOM JiepxXKaresie 3JICKTpoJa TakKuM o0pa3oM, 4YTOObI
TOJILKO HCCeayeMasl IMOBEepPXHOCTh KOHTAKTUPOBAIA C JJICKTPOJUTOM (ITOJIy4ardOT paboOyuil 3J1eKTpon).
[IpyHUMAOT MEpHBI NMPEJOCTOPOKHOCTU AJIS TOrO, YTOOBI MEXKIY JepKaTeJieM 3JICKTpoJa U 00pa3loM He
ObLTO ILUCJIU, TAK KAaK B 3TOM cCJlydac BO3MOXHA liejieBag Koppo3sus. llepen ucciaegoBaHueM padodyuiu
3JICKTPOA OYMILAKT B 3TUJIOBOM CIIUPTE C IMOMOILUBIO VibTpa3BykKa B TecuceHue 10—15 MUH, TILATEIBHO
MpoMbIBaloT BoAoM kiacca 2 no MCO 3696 u HeMeICHHO ITOMCIUAIOT B STYCHKY JUISI UCCIICAOBaHUA.

>.4.2 IlpoBeneHue U3MepecHUU

Adeiiky 3aMmoTHSI0T UCCICAVeEMBIM PACTBOPOM U, €CJIH 3JICKTPOXUMUYCCKOE PA3JIOKCHHUE 3aBUCUT OT
TeMIieparypbl B auarnasoHe 10—50 "C, gueilKy ¢ pacTBOPOM BBUICPIKUBAIOT ITPU ITOCTOSHHOU TeMIICpaTrype
(37x1) "C.

YpoBeHb KHUCIOPOAA B 3JEKTPOJIMTE CHUXKAIOT IIYTEeM 0apOOTUPOBAHUS a30TOM MJIM aAproHOM,
OUMIIICHHBIM OT KHCJIOPO/a, cO cKopocTbio =100 cm’Mun—! B Teuenue He MmeHee 30 MUH /10 Hayasa
npotecca. PactBop nepeMelIMBaIOT IYTEM 0apOOTUPOBAHUMS Ia30M WJIM MEXaHUYECKU, YTOOBI M30CXKAaTh
JOKATBbHOTO U3MCHEHUS KOHUeHTpauuud. [lpu mnepemMemimBaHUU IIyTeM IPOIYCKAHUS rasa IIPUHUMAalOT
MEpPBI ITPEJOCTOPOKHOCTU, IS TOIO YTOOBI IMY3bIPHKM ra3za He aJAre3vpoBaMCh Ha UCCICAYEMOU ITOBEPX-
HOCTH.

>.4.2.1 Mertoa nmoreHuMana pa3oMKHYTON eI

Kaxapiit obpasell nmoMeuialoT B OTACIbHBIN CTEKISIHHBIN KOHTCHHEp. Pa3Mep CTCKIISIHHOIO KOHTEH -
Hepa BbIOUPAIOT TAKUM 00pa30oM, YTOOBI BJICKTPOJIUT ITOJHOCTBHIO ITOKPbIBaJ obpasell. O0beM 3JICKTPOIUTA
BLIOUPAIOT U3 pacuyeTa He McHee | M1 Ha | cM? moBepxHOCTH obpasia. ObpallaT 0coboe BHUMAHUE Ha
TO, YTOOBI OOpa3ell HUTAEC HE COITPUKACAIICS CO CTCKIITHHOM TMOBEPXHOCTHIO, 34 UCKITIOYCHUEM MUHUMAb-
HOM JIMHUU WJIU TOUYKH, HCOOXOIUMOU U1 IToaaepKKu. [1pu HedonblioM o0pa3siie TpedyeMoe COOTHOLLCHUC
rUIoLIaab [TOBEPXHOCTHU/00BEM MOXKET He JocTturarbed. [1osTomy, ecnu uccieayeMblil 00pasell JOIKEH ObITh
COCTARJICH U3 ABYX WJIU 0OJI€€ YyacTei, 3TH YaCcTU HE JOJIXKHbI KacaThbCd ApYr apyra. pH pacTBopa usMepsior
B HayaJae¢ UCCIICJOBaHUS.
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Adeiika g uccinegoBaH M 10KHAa ObITH IUIOTHO 3aKPhITA, YTOOB! ITPEAOTBPATUTL UCITapeHue. Hueiiky
C UCCICAYeMbIM 00pas3loM BbIACPXUBAIOT IIpU TeMmiieparype (37+1) "C B teuenue (7,0+0,1) cyr. 3arem
0Opa3lbl BBIHUMAIOT U U3MepstoT pH ocrasiuerocst pactropa.

>.4.2.2 TloreHUIMOAMHAMUYECKUN METO/

[loreHMan pa3soMKHYTOM LEIMTU U3MEPSIIOT B TEUCHHUEC HE MeHee 2 4 IOoCJe ITOrpyKeHUs paboyero
aniekTpona. daHHbI nmoTeHUMan OyaeT SIBISIThCS HadaJdbHbBIM ITOTCHLMAIOM ITPU MOTCHUMOAMHAMUYCCKUX
u3MepeHusax. CKOpOCTh 3allMCcU IMOTeHLIMalIa A0KHA cocTaBidTh 1.0 MB/c. B Tex ucciaenoBaHusx, rie
CKOPOCTD 3alTMCH 0KA3bIBACT HE3HAUYUTEIIBHOEC BIIMSHUC, BpeMS U3MEPEHUS MOXKHO COKPATUTDb, YBCJIUYUBASI
ckopocTh 3anucu o 10 mB/c. KpuByio nmoreHIMan/IIoTHOCTh TOKA 3alTUCBIBAIOT A0 MaKCUMAaIbHOTO
noreHnuata 2000 MB uiu MakcuMmanabHOU IJIOTHOCTU TOKa, paBHOil 1,0 MA-cM—2, IId TOTO, YTOOBI
YOCIUTBCS, YTO JOCTUTHYTA 00J1ACTh TPAHCIIACCUBUPOBAHUS (PUCYHOK 1). HTOOBI yOCAUTHCS B CTAOUITBHOC-
TU HAYaJIbLHOIO IToTeHUMaaa, MpoBOAST 3alIUCh B OOpaTHOM HaIllpaBJICHWHU, ITO KpalHel Mepe, 40 ITOTCH-
nMaga pa3oMKHYTOU nenu. M3aMepeHus cieayeT MOBTOPUTH BHOBBL 10 2000 mMB uau 1,0 MA-cm—2. Eciu
KpHBag HE BOCITPOMU3BOAMTCS, MOBTOPSIOT LUK OT d a0 10 pa3. Ilocine 3—10 nuxiIoB KpuBasi MOTCHIIM-
aJ1/TUIOTHOCThb TOKA JIOJIKHA BOCITPOU3BOAUTHCS. Takske BeAVT 3allUCh JOrapu@PMuUuIcCKOl KPUBOM ILTOT-
HOCTb TOKa/moTreHUMan (puUcyHOK 2). DUKCUPYIOT MOTEHIIMA pa3IoOXKCHUS, OIpPeJAcJICHHBI Ha OCHOBE
pPEe3yJIbTATOB IMOCJICAHECTIO HMKIIA (PUCYHOK 1).
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[IlpuMeuaHnue— Lp ONpeacsIsSIIOT Ha MPOJOJIKEHUU JUHEUHONM YacTU KPUBOU OKUCAECHUS TIPH 3HAYCHUHU
[IOTHOCTU TOKaA, pAaBHOM HVIIIO.

PucyHok 1 — KpuBag 3aBUCHMMOCTU IUIOTHOCTU TOKA OT MOTEHIIMAA, ITOKA3bIBAOIIAsd HAYAIO TOKA
KOPpO3UU Mpu £, U NOTeHLHAT ITPO0Os Lp

>.4.2.3 TloreHumMocraTudyeCcKil METO/

DTOT MCTOJ ITO3BOJISICT IPOBECTU KAYCCTBCHHOC U KOJUYECCTBCHHOE OIIpeAesICHUE ITPOAYKTOB Pas3jlo-
JKeHUS, Haxoadgiuuxcsl B pactBope. lIpu saToM Meroae HOBBIM MCCICAVEMbBIM 00pa3cll BbUICPXKUBAIOT ITPU
MMOCTOSITHHOM ITOTCHIMAJIC BCC BPEMSI UBMEPECHUN U PECTUCTPUPVIOT ITOTEPIO MACChl U KPUBVYIO ITIJIOTHOCTD
TOKa/BpeMsl.

[ToreH1IMam, KOTOPBIU UCITONBL3VIOT U1 OIIpeAesICHUS ITPOAYKTOB PA3JIOXCHUS, SIBISICTCS IMOTEHIIMA-
JIOM TTpo0O04 (_Ep = +50 MB). B 3aBUCUMOCTH OT U3y4yaecMOTro Matepuasia IIpoao/LKUTEIbHOCTD ITOJISIpU3aliu
cocTaBisieT | unu S 4.

[IponoXUTEIBbHOCTD ITOMIPU3ALUU BHOCST B OTYCT.
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Pucynok 2 — KpuBas 3aBUCUMOCTH Jlorapudma IJIOTHOCTH TOKaA OT MoTeHlHana, WUTIOCTPUPYIoNias
[MOTEHIMAJ MMPo00s B TOUKE Mepernda KpuBon

>.4.2.4 Ananus pacTBOPOB, IMTOJYUYCHHBIX [IPU UCCIISA0OBAHUSIX

[Tocie Kaxaoro sKCrepruMeHTa OCyLICCTBISIOT KAYCCTBCHHBIM U KOJTMYCCTBECHHBIM AHAJIU3bl PpACTBO-
POB, UCITOJIb3YS MOAXOASIIUEC ITO YYBCTBUTECIBLHOCTH MCTOABI (HAIIpUMEP HEe McHee | ppm 1pu aTOMHO-a0-
COPOLIMOHHOM MCTO/IEC UJIM MACC-CIICKTPOCKOIIUU ). PerucTpUpyIOT TOJILKO T€ COCTABIISIIOILME UCCIICAVEMOTO
pacTBOPA, COJAePXKAHWEC KOTOPBIX BBILLIC VPOBHY OIIpeAcyIcHUS. PerucTpupyioT BCe BEILICCTBA, OCAXKICHHbIC
HA U3MEPUTCIBHOM 3JIeKTpoae. KpoMe Toro, COCTaBISIIOIIUE, ONTACHBIC 11 340POBbS UCTTOBCKA, PCTUCTPU-
PVIOT B OTYCTE B YCTAHOBJICHHOM ITOPSIJIKE.

>.4.3 Otuer 00 UCCICAOBAHUSIX

Ot4yer 00 UCCIICJOBAHUSIX JODKCH COICPXKATD:

- TTOJTHVIO MJAEHTU(UKALIUIO UCCIICAYeMOT0o o0pa3ila, BKIIioyass XUMHUYCCKUU COCTaB;

- OTHOLICHUE TUIOLIAAM ITOBEPXHOCTU padOUEero 3JeKTpoja K 00beMY 3JICKTPOJIUTA;

- cocTas, 00beM U pH +0.1 snexkrponura;

- TEMIIEPaTypy SJICKTPOJIUTA;

- KPUBVIO (bI€) IUIOTHOCTDH TOKA/ITOTCHIIUA, XKEJIaTeJIbHO KPUBYIO JIOTapU@PM IUIOTHOCTU TOKA/TIOTCH -
[yasa aJisl CpaBHEHUS

- TTOTCHUMAT Pa30MKHYTOM LICIIH;
- TTOTeHUMAT Mpo00s U IUIOTHOCTH TOKA IIPU ITOTCHLIUAJC ITPO00I;

- TTOTEHUMAT PA3JIOXKCHUS M ITUIOTHOCTL TOKA IPU ITOTCHIIUAJC Pa3JIOXCHUS,

- CKOpPOCTb pa3BepTKU IMOTECHUMANA;

- KPUBVIO (bI€) IUIOTHOCTb TOKAa/BpeMs M 00llee BpeMs U3MECPCHUU;

- KpaTKU# aHaau3 KPpUBOM (TrUCTEpPE3UC, MUKW U T. 1.);

- OIIUCAHUC KAKUX-JIMOO 3HAYUTCIIbHBIX U3MCHCHUU ITOBEPXHOCTH oOpasna U (MJIv) 3JeKTPOJIUTA;

- pe3y/bTaThl aHaJIM3a 3JICMCHTOB pa3lIoXKeHUS B pacTBOPE, BKIIIOUAIOLIME CKOPOCTbH Pal3loXCHUM,
MKT/CM?/4;

- METOJ] XMMHUYECKOTr0O aHaii3a UCCIeAYyeMOro pacTBOpA;

- TUIT U OITMCAHKE TTPUPOILI 3JICKTPOAa CPpaBHCHUS.

Bce nmoreHMansbl AOJXKHBI ObITH OTHECCHBI K HOPMaJIbHOMY BOJOpoAHOMY rnmoreHuuany (HBI1).
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[TPNJIOKEHWE A
(CIIpaBOYHOC )

(MOYHKINOHAJIBHASA CXeMa U3MepPHUTEIbHON Henu
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5 4 3

[ — MOTEHIHNOCTAT, 2 — aMIIepMETP; 3 — TIPOTUBOICKTPOL; 4 — DJIEKTPO CpaBHEHUS; J — pabounil HJIEKTPOL;
6 — TipudOp 119 U3MEepPeHUs MoTeH1Mana
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Pucynok A.l

[TPJIOKEHWE b
(CIIpaBOYHOCE)

CxeMaTHYeCKMid PUCYHOK JEKTPOJIUTHICCKON STYeiiKn

4 5 6 7/ 8 9 10

11

12

13 -

14
15

[ — sg4elKa ¢ TOCTOSAHHOW TeMIIePaTypoi; 2 — 2JIEKTPOJAUT; J — BbITIYCKHOEC OTBEPCTUC 7151 BOIbI; 4 — BITYCKHOC

OTBEPCTHE JIA5 rasa (BXoaHoe), 5 — TepMOMeTP; 6 — TMPOTUBOIIEKTPOJ, 7 — padouyuil 3aeKTpoll; & — BbLIMTYCKHOE

OTBEPCTUEC 14 ra3a; ¢ -— 3JIeKTPOJIUTUUCCKUN MOCTUK; [0 — 3J1eKTpO cpaBHECHUS (HACLIIUECHHBINA KajlOMEAbHbIN

WIEKTpon); 11— HacblIUEHHBLIU pacTBOpP; 12— Kanwuisip; 13— BIIYCKHOE OTBEPCTUEC 7151 BOIbI C IMOCTOSTHHON
TeMIiepaTtypoi; /4 — crep:KeHb MarHATHON MeIUaaku; /5 — MarHuTHas Mellaaka

Pucyuok b.1



[TPJIOKEHWE B
(CIIpaBOYHOC )
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CocTaB HCKYCCTBEHHOM CJIIOHBI U HCKYCCTBEHHOM IJIA3MBI

CocTaB HEKTPOIUTA

KoHiieHTpanus peareHra, I/

M cKyccTBeHHAS CIIOHA:

Na,HPO, 0,260
NaC(l 0,700
KSCN 0,330
KH,PO, 0,200
NaHCO;, 1,500
Kl 1,200
M cKyccTBeHHAS T1a3Mas:

NaCl 6,800
CaCl, 0,200
KCl 0,400
MgS0, 0,100
NaHCO, 2,200
Na,HPO, 0,126
NaH, PO, 0,026

|1 PUMCYHAdHHAC— Bce xummueckue pCaAlCHTLBI

pacTBOPEHME JOJKHO MPOBOAUTHLCA B BoJe Kiacca 2 no MCO 3696.

HOJIZKH b

OBITb AHAJIWUTHUUYECKOW CTEIICHU HHNCTOTEI,

[TPJIOXKEHUWE T
(CIIpaBOYHOC)

CnpaBounasi ureparypa

[OCT P NUCO 10993.13—99 Wiznenudg menulinHckue. OrieHKAa OUOJOTUYECKOTO JeHMCTBUS MEeIUIIUHCKNUX U3JIEeTUN.

Yacte 13. Maentuduxkanusg U1 KOJIUUYECTBEHHOE OIpeaceHe MPOAVKTOB ASCTPYKIMHY TTOJTUMEPHBIX MeANIIMHCKUX

U3JIeTIUN

2 JTOCT P MNMCO 10993.14—2000 OrnieHka OHOJIOrMYEeCKOIro JeMcTBUI MeIMUIUHCKUX usaenuii. YYacts 14.
Maentudukauusa 1 KOJIUUECTBEHHOE OlpeaeeHUe IIPOAVKTOB JeCTPYKIIMU KEPaAaMUKU

['OCT P UCO 10993.16—99 WMzgenug mMeaulniHcKue. OleHKAa OMOJOTHUYECKOTrO JeMCTBUA MEeIUIIMHCKUX

n3aeaui. Yacrto 16. MOH@JIH}JOBHHH@ M UCCJICAOBAHHUC TOKCUKOKHMHCTHUKHY IMPOAVKTOB ACCTPYVKIIMHN U BbIMBIBAH KM/
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