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AFRHEFEIR GB/T 1.1 2009 25 1 B9 A0 2 25,

BHERAMNEENETEEW BT F . 2 30H 8 & A AL AN 7R R 5 3 26 5 A i 55 4L

bl E R & N EEMRRL,

A bRk B 4 E E A AME R R SR E LB R ZE R & (SAC/TC 158)1HO.

AR AL BB T B A R RS IR AT B AR A R T e O A R T BT BT R A e R
HIRAF .

AFpfE ERRE A BRE B ASr e ARE A A E R R IE AT I RT A R  E A  RRRE
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5l

[l

{5 A L 2R 6 O O 3 A A0 0 0 B R S8 R SN ER . H TR B R 9 R A R (roller
pump) F &L (centrifugal pumps) JE I PRGN 3F r 3 28 B A0 3 2 0 27 . il 2R AN (06 1 3 40
L SBEF AR B0 il B AR (R AMESO b B T T O R B AR E S

B URE L M4L7E

™o

7R EA

WLV i 2 T BT R EE S . ML TR A9 L, =R T 1 B30t 4
A FTE A B R R, R BR AR R AR A DB T S0 B A B R Z B 22 (ISO/TC 150/8C 2) B R
A 1SO 18242.2016 Cardiovascular implants and extracorporeal systems — Centrifugal blood pumps,
A SR TT B 0 S50 R T — 2 X 20 40 M 6 45 B9 PE A 2R, I 45 1 1 3l OG0 9 7 B A 254 . 3
TED ARSI R A T A T2 A B AR AR A L B e ] L RORE A AR
T H CH: b A5G 37 B9 002128 (5 BRI A1) o SR 4 T [ AH G i 1 28 Bk #E o I A 310 9 I RE I 4 51 A
VRO LA A KUK e AR RRE G R E T TR 2R A, M4 GB/T 16886.4 (EEIT A A B # 1T
o W A4 o 5 MR B AR I R PR W R OC T LR X AR A SRS AR A

bl S N T A0 M R B B R AE . R L B R A B ST A AR AT Y S A UL A Y AR B LR
o 18O 18242 i B ARG 1 T 08 JH I 38 A9 R AR 450, 5 2R 45 11 PE 40 A3 56 F 0 2 F A it . 38
TGS 6 h Ml &7 . ASTM F1830

S b FH T A 15 O R R AN [ 2 S R 9 B SR AR o T R A D TR A RIS TR T MO S
Hemolysis in Continuous Flow Blood Pumps fil ASTM F1841

1997 (R 2013) Standard Practice for Assessment of
R gy gk, 523 7l G AR .

1997 (R 2013) Standard Practice for
Selection of Blood for in vitro Evaluation of Blood Pumps W £5 !5 1 15 40 5412 56 B 1 7% 3% FH 240 A0 B4k
BRI TR W M LG ER 6 h KT ik . AARHEML AL T IR08 TR M3, #h 78 T B 2T 3R A )
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DT AL ELmIMNRIAETB{H
T HE

1 EHE

ACKRIE S 11 7 B0 L5 0 SR 5 VT 4 9 BT 2
AR HEE T o 2 0 P 0 ML R 5 L/ B 2T 40 KU1 70 T4

2 HEHsSIBXH

A SCAE R F A SO R R AT A MU TE BB 51 SO, 0 B A AR AR E T AR S
. NRASTE B I 5] S0, J08RH A (L3 BT B SR & AR SO,

GB/T 16886.4 [EfT2FMAWFIFM 5 4 Fo . 5 M B 4E 58 (GB/T 16886.4—
2003,1S0 10993-4:2002,IDT)

3 RIEMEX

GB/T 16886.4 % 9 LA S T FI A A SC3E M T4 304
3.1
HELRMZE continuous flow blood pump
P 40K 3 7 B 2 7 A T B 1L A A 3
3.2
Mm#FHEEMLIER free plasma hemoglobin
LI BB B K P L LL E O BRE e F ML EE D
3.3
B hemolysis
LML O ER B A E A HA MO ER .
3.4
HRAEBMIEL normalized index of hemolysis; N.I.H.
BRI 100 L L P83 30 il ey A 4% 0 P88 AL £ 2 11 B A (T ) 5 SR 0 40 M P BR N 1l 3 & BEAT B AE L OF:
F 2 R R ad [|] T B IE .
3.5
REZTRBMIER  normalized milligram index of hemolysis; mg.N.L.H.
LA I 256 0 100 20 7 2 B R b o 2 I UL A
3.6
{EIEBMIEE modified index of hemolysis; M.I.H.
TR B L3R v A0 1 4T 2 1 S A U SR A AT AR P R — R R R A
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4.1 BOIBEHERTERX
411 EFMER(NLH)

100 — Het 100
N.LH. =Afree Hbh XV X 130 XQXT esenes (1)

A
N.LH. F M Il 4 3
Afree Hb 7 F4E ]

7o
=

LA T A 100 F(g/100

P 1

Lfr AT THg/L)

647 T 4545 (L/ min) ;

e (2)

e (3)

Ko
M.I.H.

10°

FE e e Hr, MG o SRR 76 1R B 2 40 AR iy I 3 5 ) AR I U0 R H. i B8 4 T 40 40 iy

EBT (I =5 A e e

FINER.
4.2 A AME

i, 2 R A [ e B0 45 0T 51 A PO ML A YAl A BT R [R] 5 BB O 5 2 4 S 0l R A SR R, B LS NI Il
FEHC SRR A i 5 25 0 i A S 32 B e S P YRR TR . A D32 488 I AL 3 0 400 0 4544 K 5% T
T B AR HE DL B R AU MDY A 025 20 40 R 5 4 1 T BT P AL 9 P e AR D

. AN AIAEFE S 4 SR 58 10 1L VB0 R S ot VRS2 A o e e 5 o A AR 1)

5 R

51 MEXRE&E

IR (14 G 835 58 KD 41 35 100 %8 5 SR 46 L R 21 500 mL~2 000 mL & & 4k iR
2
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Th-TiE R 50 0 R - AR B0 (CPDA-1) U8 ) 238 B R IT 2 A AR M £8P
5.2 W &

MR E AR AR 2 m RN 9.5 mm MBUZMHE L —TMEE—HH 13 emX13 e H IR,
MmAs A —TEREN(ERARAFA —#BANL AN =0E AERACKRERERRE D, ArElES.,
e 303 (7] B B A 10 B 1 A s e T A 6 R R 7 W3R (UL 1D, R A% MY Ik O (450 £45) mL,
0 5 1] e v a0 YR 050 46 T 3 et S 4 [ R AT IR A AT

FE OV D00 I Y 2R G AT A e R B 1 L i A R O

FE 2. AT HHE R VR A A 52 28 10 A0 R ] 3 T AE U A 1 0 (el B

5.3 EWEH

HEHRENMBEENGH0.25) L/ min, FHRMBIEELE R GBT=DC, EHEEHGOOE1) mmHg,
SR, AR S T R 09 i PR SE BRAE B0, 7T LAIE SR 0 C ~42 "C Bl A A e il 380 5 s fi 8 O R AE
AiESHEHENHD .

5.4 EMriERR

i 38 3 5 M0 T2 11 4 9 B A 8 A TSR P DR A AT R B T R AT U 0 A ML L HL kA
®iE.
0 R AT R AR L AT A O 0 U7 B 2 LB S B A0 40 M TR B CHeo W1 SR A G PR E AR 09 I 4 L 2
Brik.

6 HEEES

6.1 ImiE

1L 3 2 WL A
6.2 ML E %

HAMKE ST —BEKR N2 m, NN 9.5 mm WREAZES, — NS, - EHEN—5
WM EE . [E & bW FE i PBS, 76 [ B P 4G5 K 27 10 min~20 min, LA 3 e 30809 BT 4 5 1l i 1 Al i
FM . AEH0 ML 22 70, R A0S HE2s [ # b (9 PBS, 465 PBS 3t 22 )5 » [ B v o DL JT 44 i 40 (450 +

A5) mL BB EE M BT ALLAE R, M EBRMAETREH S ARAFESIF WA MR, L= AR
JE 3 2 0 R 22 S N A AE A L D A B T B D B DA S 3. (LI 1D
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HERE/HEA

LT

4%

6.3 REIE

TETE IR M M 4S H R 2R i, 7 175 T %S %4 1 mL~2 mL(fE
1 mL) WA, 7EMRCREER, BORED f HaEFT, BB A
BAERBEOM—BMBE, FWREN T meH R O S M 2T 2R 1 . SR AE W 2 AT R
K Bl A R HE o IR ) Ji 14 L VR 0 R R O R i T A P R A T g i R AR T LA B AT A4 I
WO o S B IR AT R O BB (E AL I B P R PG ER T 5 min BYUMLTE IS, IR E HE 2 RBA S
b=

7 RBRSRE

7.0 B 1R 18 I AR o P [ B 2 R — B IR I 2R A SRR O I AR R T
B—BAENENG L OESADE R GRS E E R LR A

7.2 MBHMAE] 37 C (AR i AR 2l 1 4% 5 HERE 0 B 0 B Oy S E
I (] g%

7.3 HWRKEFERETT KA 5 min, JF BRI BRSO HEM 25, 8 R e O RESE — A MAF1F R

4
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0 B[] A I0LA:

7.4 FFIE L R R R A R A i B A

7.5 A MEI K 6 h, A M BB 5 min FREL - MAF,ZE 6 M HFEFR—/DERE—K.
BT e A B 3 R HURE 7 B 1T LAk ST 2 VR R AL R R B B AW R A . R IF R AL Ol E T kS
SLE S B, S TR SR B MR B B SR AR IR 2 B, N M 4 HE AT R i M B R, I 8 R SR AR O AT Y
1 mL #E.

7.6 BEREHT AR & TEFIMRRETRFAGTED C ARELMEERNUEHIER T
HEAT 3 B 1) 41

sk 0y BN BB E KT
Ak A W (N.LH)

R EAE N 6]
A GRIE

0.95. #4hE LA AR
5 M.LHAH. R385
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M R A
(FL3E M B %D
R SN 4 I 3R 4T 41 A 40 4 1 30 B A I TR A 3

Al B

AL AR TS B I R T A B B B R T R S AR H T RS PE A 1 SR Y a0 iR
HARRARLE 1 AG R0 FAEREPRA s 85 R . PRSP i B30 A9 3030 45 RAR KRR I L 4% B 4t 1l & 9
AOAF % | M0 5R 8607 15 AR B A LR AR LIRS AL B O R e SR Z R, BHik, T
PREDIT A 10025 ¥ A P R 60 AL A AT B o AR R B L T ELIOK S IR 45 SR AL R BT He k.
A2 RSN IR 8 A O A 2 1 SO LA A8 h AL CRAR B AT R 5 A WA L H AR SR EERS 24 h
WAER . REMMBENAE 2 C~8 CRERAE.

A3 FER ISR BT AN A R E AT A S B A T A — SR T B B A 000 B I AT R 0 Al A
9. i h A PRI EE R JE W] B RSO R T, TS R TR I AR IR AR A E A . B
FHRB OB TR, B E AP R AT 4. Aad, 38wy 4 i 7 bk 28 000 3075 #Y 109 Ay L
A .

A4 JAfEtEEAR B DR AR TLAS A AL MR AN 25 ma BT (AR B b A il A 5 ZE O T AT 4
WA LR PP . RN I RIS P R S T R R AR TR A . PR IR S L VR T R S O
TN B A R 1400 M PR A B IR RE

A2 MARMREMES

A2.1 HIRALEF (14 G 8638 3 R ) 38 28 o 5 %8 1) SR 48 M0 » 36 % 48 B\ 5 o 4 2k 18 b -8 8 67 A -
BREES (CPDA-DHiBEM SR FA WA E 4P, MBFAESHEBETHOAGERHE 4. 8H5%. 1
U s R AR QUL TS L e T A5, B A T ST Y [ P R ML A AR AR . AR SR L AR b R R N B
100 mmHg, Il % {&CHE 2 0 4% 258 06 » 100 96 5 50 8 70 B9 & AE (450 £ 45) mL i Bl 9 . i T LA O KRG
M4,

A22 MWEEZERAE2 C~8 CHF WEAEMIBETREBRERIFAL2 C~8 C,

A23 MEAEFEANEAGIED CABTMREAMRE, HASTE kbl .,

A2.4  AEIRVE TR R N BN ROM B 7R A a3 e NS R A A AT R A S 56 AW o BURE O AT
W .

A.2.5 T RERIME PR TR | G BRI/ AR 7R L AR ER B B — A B AR 80 pm BY
/DN B 0 A I R HE AT AT B A Ay B R ME 002 S AT R (MR /N F 1 mg/mL., EIEENE
£ 78 17 FEL 40 0 i B A A i 5 A O 48 B . i B T R 40 P A R PR T A AR L LR B
Chn pH {8, B 4% , % 4 B e 1) .

A3 A
A1 MR ER-BE TR b A4 BE-IR S (CPDA-D 3. 2R 4E 4150 mL I RS 75 E# N 63 mL Y

CPDA-1 %,
6
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A3.2 63 mL A CPDA-1 &4 2 g WEHE,1.66 g FEEMRHY, 188 mg F B, 140 mg B — &40,
K 17.3 mg RIBRIEENS . WWEAY pH E v FHE EAM A .
A.3.3 500 mL M F&F 2 000 BAfi~3 000 {7 fFEHEEH .
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ff > B
(E R R
mEHFEMLITEESMBMEE B BNES E

B.l [FiE

A7 v ) SR LR R B 21 1140 M0 2025 19 A 4 B 25 T I 78 A 50 48 A B
LT 1 6 L2 TR 15 A 0 1 2 AR AL 8 B L 20 11 TR AL 52 60 B (AR 46
540 nm KA BB A U 5 R 1L 278 1T BOLBE 08

B2 WH.#EMREE

B.2.1 ¥l
CMH 35 Uk 15 8k 1L 21 38 A v

B.2.2 #H#H
96 fLAR i E Ak,
B.2.3 &%

P ALAR 23 0 BE T CRBAR 4SO B LA I RE 2R

B3 REfER. FAEMELEERNG &

B.3.1 HKEFRERBE

LA A R BRI 2128 A o 4 O I T 4 U SR I 20 7 1 AR ) (CMIH IR D 78 9 4 BT, 34T
1 2 5 BEAT 20 2R B R AR o A v iy 88 00 VR O {07 0 5 R o AR D BE B (3R BLLD

£ B RERERG &

Frafe mT/T:riL il & 5 %

FHE 1 0.8 2 mL I

He o 2 0.4 1 mL ##E 1+1 mL CMH &7
HEHE 3 0.2 1 mL ##E 2-+1 mL CMH {7
B 4 0.1 1 mL ##E 3-+1 mL CMH &)
B 5 0.05 1 mL ##E 4+1 mL CMH 7|
¥k 6 0,025 1 mL ##E 5+1 mL CMH &7

B.3.2 RiZmHIEH

Z ULAZHERRHE 5 o B T AR 3 DR L 330 0 MR A M o S R L R R o A Y
8
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FIWEAERE(WE B,
® B2 BHEMNE&

TR i o o 46 2k

mg/mL
FiE 1 0.625 1.5 mL W45 FE# +0.42 mL CMH iR #|
2 0.125 200 L Jf# 14800 uL CMH &7
Fd 3 0.062 5 100 pL Fid% 14900 pL CMH R

B.3.3 mE#amiHF

BB M 2 mL Fi& T, B R G MAE 1 mL FiLE 5,800 g B0 15 min, |4
R GnIE  E A,

B4 mMEEASHKHE—MEEEAPMEFEEMNITIZR(PFIDME ML E R (TBH) Tl E

B.4.1 [ 96 FLAREFFLIIA 200 pL 25 [ CMH 5] A A i & L BT 5

B.4.2 TBH &EANMEE A 20 pL X 2105 5 mL CMH #7124 15 min, Jn] 96 FLAR T &LMA 200 L,
65,

B.4.3 PFH ReAmses . mEfLmA B.3.3 P41 100 pL ¥, 3t 6 £l B A 100 L CMH 5 .
B.4.4 3% 06 FLRHHF . ETERFEE M ERZEY 1 min~2 min(P3E, TREN 2 #H~3 8.0
250 ¥ /min),

B.45 T 540 nm H A EEREALREEE, RFEREFEMLEEFRLLK(B.D ] HE%ER PFH
1 TBH f9#k)¥ . PFH BEARMRLEEEFRLUBEEF 2; TBH FEAN AR EZERLUBER T 251.
# PFH BT | mg/mL, MBHAGH, T8 8E T —HR % &5 T 1 mg/mL, N =5 5 (0 8B AR
A AR, 75 AR AL

B.5 RISMEAEAD RS MOES (PFH) AT E

B.5.1  Am v G R A S AR < 1] 96 FLAR A FLINA 200 pL 25 1t CMH R | 357 45 il 5 28 70 458 A v A
AT

B.5.2 PFH #EANEE. mEMA B.3.3 il %A 100 pL WA M, 3L 6 L, B A 100 pL
CMH i&#l. # 3 MEATAL.

B.5.3 ¥ 96 fLEHHE BT ERKRE S L EBEEY 1 min~2 min(PE, TREN 2 4~3 £, W
250 W/ min),

B.5.4 #E 540 nm R ANEREFLEOGE A RS R IR i 8oy B LR (B.D AR B BT A B &
1 35 9 B8 1 4T B B

B6 H#HRiItHE

B.6.1 ARG B R A AR YD , AL HEDR HE ity e JBE (mg/ L) S B AR 45 (X0, 22 il A HE 1 2R, 3R A5 (31 5
T
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Vg X b snssrens arverees ssseel 1§
s
X — ARl & e 8 SR Z R T (mg/mL)
Y 6 A 5

a R
b W,

B.6.2 R4 (B.1) iy A oA o 8 RS S B U O BE (YD, 45 20 A Wb o L A BT A ) S R o
(mg/mL) , #F R/Z (B.2) 35 M iR 2= .

pDFT:A;B % 100% RIPRPP—— ok : %, B
=
PDFT iR ;
A o SEBRHE R R R T (mg/mL)
B HPMREE , LA Z BT (mg/mL).,

TR HERRAES B PDFT RIAE 20 6 2 P9 (BRI R HERRHE ML 9 PDET A5 300 Z N H32) ,
BB CV WAL 2002 N, #F 3N EERTA 2AMHE—-AFHELMNES—NFFAMN PDFT %
2002 NI R R AT, B U FEH IR
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