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B.3.3.2 Mn/hR¥E

b T i /N AR K B L A o T A — A AR PR SRR A, BT LM /MR B E R E R . &
fil e 0 0L S A /N AU S AR e T L /A R R o)A R R i /1N AR BEL B (N B o) SRR AN R
R A AR T LS R AY . A A RR AR A R o /AR O A0 AT RE SR T /MR TE R P R G 0 R T R B
WRATBL. & FhHUBER AT AEE A T /RT3

M REFREREAERME, EEFEMET ARG K MIBRETT %, &6 /MR 2 RETT 2/
PG o T LA R8T A0 i/ 3R 8 R ik A 2K AR 22 0 1 3 AR B84 T R Y I /MR BB AR 4K

B.3.3.3 I/ EGE . B-TG.PF4 . TxB2 #1 M /MRS

B At ) B AR B A B FA & 5 R M /MR TE T S BIA T HA

a) /IR BURE ) R A R, B dn B-TG \PF4 . TxB2 Fl L 3 5

b) I /MRIE S ERE;

o) I/NRTICRL A AR .

SOE 14 L /N B g R T R RIS T A o 5 O R VR A L /IO 5 B0 X 26 B A R B AR AR
f /AR B T 7S AT BB Ok i F B s ) W& i /b AR BT 5 B ) B-TG. PF4
1 TxB2.

B-TG HI PF4 SR 6% 78 ML /MR. o JRL A 376 i /MR EOE fE RE R E R R, XPFE QR
i i i 5 B9 ELISA i@ Sk 3Bl . /MR TS B98Il DR 5 BT 8RR B R M 2R R R .
BRBR /B4R AR By L B gk O 0 2k BE 050 B9 1y BT 0 d /NI 3 L I /N AR 0T T B A R OE AR a0 5 AR
S0 IR AR 455 46 O A I 4% T T AR A I G S S . WK A9 TxB2 ] LIE i ELISA U5 , % B Haf
AL &Y i % A2 BK RS, X 2 —Fh g o 2 e 1 1k /Y I /N AR 7= A= 59 A RCRY I /)N AR TS 5 5
TxB2 t 8N BB AT 50 5P F LK M m /MR IEREY . Ax— ELISA FEREHRFER, I
B.3.3.1 1 B.4, 3 VEMFE R/ 25 02 T 04 i IR T 25 25 A SR VA /AR T Akt T BE R ELAY .

B.3.4 &% —ik &
B.3.4.1 #Imit#(CBC)

WL T 4 40 M AT GRA R b CBO) REB MM ¥ LR EFGRATHEREWKX. HERBH
TP M M B 2 R RO A5 R A RO VR BE, P R R BT R RETEREN RN ERRFE.
CBC Al F# & Ao = 40 o A0 20 40 i 50 3 L) o 3B 9 /DR 4. 76 I 98-/ 2 80 AR
A9 447, CBC BB R 45 T 880/ A0 R 5B TE I IR A M EAE AR M EAF R . ESHE/8
32l 22 BT 2 S 9 /N AR D 1 0 T R A A L T A R T PR 3R T S S5 B R B B TS Y
i /NERFR 40 AR Ok (R I ER At T R T A T B RE A 3T .

B.3.4.2 BAYMMHE

AT L5 Aok % A% AR R T RO 1 40 B P T BB R WU E B A M . — PR SR A E LAY T W
Fefdi F T 4 ELISA 2050 &, ABA 8 72 B4R} B0 -5 10 V80 64 48 L AR R 80 Vo R B0 3 v Y v 1 40 i
(PMN) £ 2 I BEA R, 55— Fh 0 0 45 V7 Al MLV o L /INAS 0 3 400 AR S0 0 2>, R iR LR 66 T
HHBY I A 48 A R /MR B 40

B.3.5 #Mk &% ——C3a 1 SC5b-9 HIiE 75 %

i 2R G5 LA A A0 2 BB R TE AR FE T L3R o L R B B ML 9 1 R UL B 7R SRR A T I
22



GB/T 16886.4—2022/ISO 10993-4.:2017

R EPNERRREEREES . CRAEREN—HD MR A EREERE” , XWAAERE SHIE
PRAP DL A B A (3], * A 9 5 Rz 1 45 BEAS BE AR 18 R BE B 8] T i 28 . bk & 45 2L R AR — 4> 5 A< B4 By
Bk, BT KA R TUANLS . AT AMERGE R LGESEN N EFY B ER(EESM
OO ) = T AR RO AR

IMERGEHMBE P RN FLSEQARAR, BEULEENREERNER. MEBANGLE
“C7,JETH A AR MR AT RS RREE B R, AN “a”R“b"ERHE B, EHEE
H &Y AR 7K 9 S RE P C3b BB T M BT US| R Ky R AL, BR R R4
AR Bl Coa MAMRBEHEEEESW MBS E A Y (MAC) , 3% 6 48 5 A R 7T LA — 2 5 4 5
F 7 A 4% 40 M (WBO) i fb it , I MR (ROS) P A M4 i [ F 335 . JLE B.2,

WEEARMECORF BMBAIMERSE, REEARMEA RS BT UL I =FARMELER.
giiMEgE BRMEBRANHBHEESREZRR. BREBRYINFES Z 3 E FHHHE 5w A
R

WZT & ELISA l{F &7 A TG Ml P aMAZE B A&, T Cla B7EMIE I 18 8 772 78 (0 3
1 B, B AMA R B B0A D R—AMER RS B R B R AR AR, B4, B T LA T ELISA 370 & VE 1% 48
5y SC5b-9 WA E LM AR 5 MAC, SC5b-9 3 # 8 A 248 2 #b 0% 19 2 P2 1 19 F 1 38 19 4%
2o ARATAME A B9 FH R KRR AME R G B HOTE . I OB AT I IR A A SN E BR B A A B R T AL R
5598 2K 64 35 A R MA AR A AR 5% , X Fh IR B 5 i eP iE AL B9 BT 4R M AN B 4B B RO P B A 26,

FME R B E A JLANMB A . B SE ELISA 305 & (0 2 W0 I % i 38) o B9 3R R 45 2141
AN 5 5 ST O B B AR AR T A AMA A . ARIE RS AR R B P R L ZE RSB/ BB R T AT RE A KB
B I8 AL AMA L T 3X S8 35 P AMACSR RE R T8 ELISA Al &4 . HK. HE T ERN EFEYMER 1,
F ELAE MR B (R S0 P R B R i B K . B IR T E G E M A IR, AT i, 2l
CH-50 & T A4 B il . AT, % F CH-50 I8 & 7 B A TE M, 35 H i B0 — /N 4)
FMA ZR GERERE ot/ AR RO L i CH-50 X F 460 5 64 4k / 28 i3 foh J DA 00 B9 7 M BE A1 . I 4 b
FMA TS B 55— Fh 2l BB M O kR E S R W B A T AME C3-BE LA B C5-RE LB R R, S % SOk
[20]#1& % k(21 ¥ B T AMA LIS . B3 E S84 T 56 T 5 Bkt ek 0 28 bk 9 0 48 00 255 2% 18 10 3k
— 5B, BHE—E ELISA FipitmEE . B.4,

€3 HR c3(H:0)

B,D
C3(H,0).Bb Cla

C3b.C38.Bb s

c3
can e
C3a+ §—C=0 o Csb + C5a
EWAR BT AR 67890 csa
C3b S
HS C=0 (7T g
5 [ canmb (3 P
W [,.“:! +(3a o EREAIH
B N o AN
o Jii L Ez4nf
Hok

| EETERVETETG

s LT R B T AT A AT R
B2 #HRHEFEE

23









GB/T 16886.4—2022/1SO 10993-4.2017

M & C
(B
me—& AL %

C.1 &m

VF 45 5 v5 B A TR AS AR T AR A AR A AR . AT, X T 55 0 0 3 Ak R B ST AR AR R AR, R T
1t # T A B AR I B, C.2 #1 C.3 W fiR B T IR BE A T VR A AR A S RO I AR . X R UT IR AT O
YA K I A e o 0 R . AR ST BT L A 5 00 VB0 i B T R BN PR Y SRR R E T R A I B AR
AR 22 HE Y LAGESE 4 AR LB I PR L A

C.2 w1 B J5 B oA g S P T VA 85 I A8 T i 5 A 2 T =X, TR g S o ) % WEE Bh 0 A B o A
T B R A R HEFT RN . HEEARNFZMBE 1SO 10993-2 #9304 18 A Z 5K L A2 1 PR B A #Y HE
BRI LA B 5 8 B AR A0 Ok R A T PR A I AR TR BRAR BE B A AR EAT Y

C.3 kAL, ELtt REE AR 2%, B, L EEMITA TR ENE KA
BTk . T B AR BRI BRAR A (NAVI) BB (24 7R 8 0 558 570 e ) 0 470 558 e ok LA 49 CAVD)
BRI Y R IEHIBERIAD) o T IR B B T IR 00 5% DR ) i 5 B T K A 88 DR 48 A 3l 4 e ik o
K3k 4 h, R BB/ S B R E A A BT RV R EMERFILRE C.3,FERER C4
FrAR LR PR Ao TR S R, O T 38 S b AN AR AR A AT b AT b T AR TR B SR R AE , T
BAEF /DO R AR R A R BE. B A3,

43 0 5% B 17 P E Bk o (6 R 1) A B AR AR, C.2 0 CL3 HR B O ik R SRR

C2 HYHARPRLEBWHEABANRR

A ST R A oA 86 B E T AR 4k PR /4B B FE RO % A _E R AT (L 6.1.6.6.8.2 1 6.3.3), 7
B A4 P T 3 T o /45 B AE L4 A A O v, B A0 2 A

a) bl 5,

b) 3k B IR I8 X S Y ML AR &,

o) GIRALFKMIEE.

SCRE fY I PR A28 38 B (8 PR ABE 0L 2 B et 1T RS B, ) 4 A R B A ERAL LRI TR AR L U8 K 33 ik A
HA R EE S (W 6.1.2), A EEE A AT YIRS B, 0 [E S A AR AR (L 6.1.3), EEME,BERX
SEPRE 52 OB D) RS B4 R AT R 08 (0 6.1.4) , B o xof <l ARG & A9 R 06 A 25 M40 6 R 4R 44 F iR
7 RE AR - b T 0 1k DR 1 PR P A PR B (DL 6.1.6)

BRI o 2 A 4R PR 0L P 4 25 B 40 91 7 38 R 00 2 A R A A Y BB AT R . 2R /R AR Y
R B0 R R B 5 A IGG DR S AR R AN R A IFU s R BN AN i — B (AL 6.1.12) . ESh P
RPEXEREAEENERS BIFFRITMFTTE.

¥ B At % R i 4R B0 2 B« o A2 T A B A it /INAR | L R R AMABOE 3R 2 BTN . ZEOIUEET, —
ANG3H AT BB AL A B8 AR 0 KRR 2 A SEM DL PRAH 25 AR AR 36 ) AR T AR FE . W 5 B T iFAs B 0
i R I R S IR R K A BTN S AR A e M Mk AR FE RV VEAE T BE . AR TS BE B A Ui,
AT LA 0 35 1 AN 47 4 2R 3 T AR A I 3R 48 AR A9 7K T R PR Al E I, 405@ 5 ELISA $2AR £ TAT #l
FPA, [EIRE, A 5 A9 I /R B0 / 8l /Al 3% e bRic 2 80 B-TG R & , w1 AT 3% 4l 2 48 o0 1fn /Al

AT IR . R R I 40 A 3 56 T 00 ol 3 i S i 20 3R P R T O 9 R 3R A — Ml A 4 B8R £ Y
26



GB/T 16886.4—2022/1SO 10993-4.2017

WAl o a3 T RR PR, S8 A5 0R A 7T B, T £ b 1 B 7 119 1 3% 7K 7 e DR A 4% %Ak i
R IEL .
— B R, 5 203G 2% A R [RD b 28 A Ll L 7E IR I8 4 R b WO S T R B A R B R, 5l A Y
WE] o 7 T [ i 7 35 O ) 5 2R T 2 1 IXUIRE /M2 A AT AE TIE . T80T ) ol 2 A A B4 PR S B O % R, 9 Sk i
B IRy . XFIRM O TR C.3 iR i i B 3% 7 1 RS B T Ak A .
W AR ORES E 7 MicdE., W TE&, B7ES % kP34 2504,
i e X T EAETCHUBE S BEAR T W IR IRBE AR A SR 2R K, C.3 R H R 19 NAVI F1 AV AL A KL 43 51 41§
RT3 8 B bR Y E AR I F IS T i
i 20 X F BARTTHORE SR A T Sh kIR BE ARLA G AT RS0, R 55 C.3 o 7 R 2 00 19 35 B 10 3 K A £z
A1 Al 70 Bh LA (ONAAD BE 3058 34 kHTA CAAD B, 502 Sl R A S8 Bk 1 FAR IF 95 77 i .
73 6.3.3 B % A Fk}R B,

C.3 &/ NAVI #0 AVI & 7 & i 36

NAVI# AV R 30 62 3506 5 8 (B A IE B IR R ) 258 0% 2 ) 55 8 T2 IR A9 28 B b1 B A K 3h
BBk . U e — SO UL T BRI AN R AE B S TR BT A A 08 B | AT BBk LA R s ik
RERTECH R/ A AL B AP 0R . E R p, Z Ak B (LB C.1 ME C.OCE&gEAE. £
(NAVDEA (AVDHLEEF MR T AFEEZ W =AY RAL L E KK 4 hCFHREL T, B8
B2 O [A] AT fEAR 2 S BEAY) o SRS RS BRARLA W IV 2 T b A BH B R O B L R B e e A R
T ARG, R 56 A1 A6/ 88 R T — M0 Sk e, T X B A R 5 [ e s A A o Bk ep ., RIS
2 H~3 R RBZhY, 38 %50 A B8 A9 RS A (7 B LB G w22 , 356 3% C.1 fnak C.2 FF R 034 77
BEVE A e bR A A T S xR 2 B Y il A% Y T AR 43T RO A 0 P A B A TR s B, B
LMCD ] F] , i 30 28 B A 25 SR B % T 80 T BLAY LMCD i 1l 48 T A5 25 000 95 3 B . 7 35 14 2 B 7 {5
il 4 T D0 BT A7 M AR L 3 o L V60 7 8 S A2 45 b Y S A LA 3 S UL ACKE 35 15 e (93438 & 1
X I DA R 7E 06 0T 18 ) 76 4 4 Mk o AR BSR4 A L T R O A A o O R A LA S
[0 B R F55 5 0 8 WRAR [R) A B L 1) o A D AR, o SR WM B AR A0 4 & MR IS R AR

XF T F T 3h WA A B 25 A A0 4 L T L 49 B8 5 Jhk R A {7 B R 7 b 9 0 ik

EREN—HEUTHACURIERES.

a) KIEE .,

b) RGN E,

) FRI—WMRHNEEH,

d MERAMHTES.

F# C.3 B4 T NAVIF AVIMEIR EB S, 38 C.A BT NAVI 1 AV AR i) — b 5 24 5,
BT B e KA T RETE FIFA6 A A5 B0 DA 2> bk i 42 T8 AR A X 36 4, 1 3T SR 38 2

27



GB/T 16886.4—2022/1SO 10993-4.:2017

b) iRk

E C.1 NAVI/AVI # B EEE{ANEAL

a) SRR RR-T RE AR Rk by kB Rk- TS R Bk ¢ T RE A Bk-BE B Bk
FE—EAREEANCEREFASESHSBMEEERAN/SANREANCEZROREEMNMBR.

B C.2 NAVI/AVI # 8¢ H b 5 N BB AL

F C.1 NAVI/AVIESFERA

i # T8 BPF 43 il ik War

JG WA 5 ifi 4 T R 5
CIf AR AL AR 6/ 9 SR B2 7T 432 1Y)

W/ A2 T8 AL, — Ak 1
e/ i TE B 25 b 2
BB A MR TR B, >1/4 T<K1/2 WA T » 1 300 1 3
0 A0 A TR B, > 1/2 R A R 14 50 4
1 5 4 A 2 5

28






GB/T 16886.4—2022/ISO 10993-4.2017

#£C3 FHANAVIS AVIERFTEFEETR (50

i FEMT R | AT AR VR B0 R AR 0 U 45 A B Al I A7 S AT AE R DL K 4% 3T 0F £ 4 P9 I
G| R A R LA TE SR /W CRFE) T AR 1 b ]
e AVIBUE e, JLP BT 06 30 25 bR b 6 B 2K 748 2 4, 5l i Wk . X T AV
1 SOEERIM | B GG B AGFIREAR B AL BRI . 78 NAVIAEE ok £ 500K M BB B R R IR 2 JEE A9
2 T 37 7K A 5% 4 /0N 4 e A T
L | AR W T T i 5 U A B A5 A SRR A A T O A AR A RS M R i T B
WEER | BTG .5 %A R TE R . LA A 0 T AR L 48 18 S A 509 1 b
£ C4 [HH NAVIS AVI SR HH 5
A% Hiik e
BLS1 NAVI K B 2 77 28 Bk B2 90 1 T B ik s p a4 4 SR 76 #8030/ 1
1| MBTERATISE | ST A . B, NAV A T 5T i T R A RO
5401, AT fl R T 2 I S 1L P 42 R B 4 R 0 TR
o e NAVI B o h 47 506 B, 57 P -8 08058 T LA e 0 10 0 T LR ) R0 R B3 B 1 A 2
M BT | S
2 feaionis IR L — B 0 527 » BV T ok 0 1 %
I R B TR VA IR JE A 0 25 TR L I 2 3 R B T4 AT RETE AL 42
by | NAVIRAVI HTE e 9547 150 B0 B 4 57 T T S0 0 2 T A 94 9 1 T AR R R0 B
3 m#@fﬁﬂ)ﬂéﬂﬁﬁ’; o4 0] 7R [ L — 00 S5 R B 8 T o 6 0 X IR
ORI S U A A IR R 2 ) 2 B, B T R B T T A TR e T
. ORI | NAVIF AV BG5S 2R T4 00 48 I 1 09 S A 098 R Ge 00 S RS B, 7T DA 7E %4
BOEAOTRE | T e iR B0 2 R ob IS SR IR T o 0 L VA S 0 X o 46 6

30




GB/T 16886.4—2022/1SO 10993-4.2017

ft & D
(HE B
i /8 M——iX I8 5 & ——E I7 25 W 0 B 57 28 Ml 4 1B R0 78 M1 gE R

D.1 —fRMEEE

B R I/ AR LA PR B SCIRAR 22, B R B A T 5 Ak TR B R 5F RE 9 B i PR RE B9 X 38
AR . A A B BUE A A% 78 035 38 5 35 FF BRI 26 07 ¥k X S R A L AN 48 A E R Y 1R R ER
VAR 100,57 0L - B R 3 ko ) R R A S A R T B R TR S MR T AL A K . I MW S RS HLAR O A A
PR RE K.

D.2 RMmEEA
D.2.1 ZBEGZEENSMAM

21 G0 AR & — T 2 B AR 24 A0S [R) ok BE 0 W O B R T I 2 7 AR R 22 . W BB Bh s B i R GE
A2 B ARV A R CAO il B BE S = AR B B IR . XD R 22 & T B0LL A0 O N e R 4 e R 2 e S
AT & AR EE R WL 3P4 40 18] A9 B B e A [

D.2.2 #H A (WA SHF M)

A4 Bh Sy 2 PR 25 0 i, 38 3 BE B O R AR AR BE BT U0 ) AR (AL 40 AR AR IE , R BUR R . S5 T AB
ELA YRR E TN/ 35T 2% Ut 3h B A2 00 5 B TRT I Ja) o 3 b 2% B B R )
— RGN SR,
—— 3l ok il VB o KA
— L%,
Lo Il 55 Bt 2R 4
O E YD FEA /¥ KO 102 RS
—— PRI HFA
—— MW BT RE,
—— ML o JUE R M,
O Sl B AR

D.2.3 H{EREH N SHAM

o1 F 7K b A 5 4 2 T A 0 A0 R A SR BE R Bk . B IR R B RE R (ATPY Y B = 7T &
B ik = W ST R L0 R B e . HAb Mo B 7 S bR a0 AT IR 3R 9, AN BE & L pH (A0
11 352 5 | A A G A e 2 T A8 458 405 0 400 JH TR » A {98 T i 0 3 2 0 i i i A P MR 2 . T LAk
1 — Tl E 20 40 B A 2 GB B e 1) JE i3 .

D.3 AMBIREEX
D.3.1 FHRME

A 35 9% 7 100 40 2K (4 7 T 5 R e | A U A LA S AN LR . I U I AT
Vi JBE 2 — Tl 0 5 1 40 i 5% 405 Y 187 2 O 3 A g TRt L 9 95 40 1 5 S () 4R B AE .

31









GB/T 16886.4—2022/1SO 10993-4.2017

LT A s k.

) R ML 215 R BE A W O ks TR TR A A (A IN - R R ) 32 1M 41 28 19 A Ak 1 R
HERAEM. BEY)TE 600 nm 4R HEN E ) M8 B 5 10202 B A9 B RIE . 207 Bk AR
RIS T B i (BB ) » A FTA W 7 3 0 A0 PRI 8 3 10 AL K], 7T LA HICN 354 2 BR AR o &
e Hb ARUE MRS o %77 1 R I PR B (R 2 5.0 mg/dL), 5SS aE A kmAYg. £
B3 T O PR e e 5 SR 3 R o el IR TR e a0 7 5 A Ak B B PR . T L IR B O B
A VEHEBAR (5 mg/dL~50 mg/dL) , T RE I 4525 & W HUBER] (M Bk R &L . SE R 3L EDTA) (A E A s
il T AE T30 H, O, AL A AE 45 57 4% 10 3 543 T 2% A S L ] (£ 3% 4094) .

TR LR A, 7T AR AC BRGSO ok Bl 0 2% 3Cik(103]. 2 2% SCik[106 ]85 k(1194 B
AMHRGEMATEZ VAT BRI BB, 7] fE A A TR A 2 5O 5 | R A9 I £0 26 (3 0 3% 3% A9 i
AR S — Lo 203 [ 0 TR, L R A RE RO I 4T AR 906, T DA TR B I 3K P AR R Tk
HEATRME o O3 AT L TR A T R e R BR A R R A TS B AR X BRI
Pk B b O A TLIE B B b S 23 R Y S L Z0 8 A % 3% (BN, 400 nm~700 nm)

D.5.1.3.2 fyEtLmE

S8 LG Iy R (o R I A B R R D B S MK M 4T . KRR R IRAE, 5ok AR
BB R k.,

D.5.2 L5 ML ¥BRR 53R A7

AR R T 4236 [ I h S 0 OO B EE S A Aok A9 AR L AR AR A B AR AT R 6 B
B 3 6 P ) AL R JEC A 2 2 1 L 88 1 W TR 2% A1 8] am 7 95 750 0 3 24 30 4 L Rk /0 ) {6t D Of VAR A
79 LA Bl B A I pH AED &

AT C 20T & T 100960 R 2 1 77 1 368 1M 3 8 A — B Hsf (] PR 77 0 400 L 11 470 5 1 33K 4 4 05 79 4
B AR AG R BN A A TR R A % B, A A A IR IE NS | NS R T L H R L R L L B N /B R A
AL . BRI RN T OB AORAF B8 10 R b Xt 48 Mk B 97 88 B0 SR AT B BEVA YT .

i AR 5 45 B 145 6 T By Lk VB B . A T T A 30 1) Y il i R VR R T R, R A T
30 A TR R A, T R ER IR (ADP) BR BRI 1E Al A RIS =W IR (ATP) 2 F. ATP 4 FH
A5 21 40 i S A4 T B M AR (9 1B S Th B4R AL AE R L ATP 2 ADP M e Bk X S ThBE T T 10 BB &
A9 AR 6] B i) 7 5 70 8 9 A R R LA B AR B . XS I AE T 4 °C R0 300 Y 20 40 o 4R L A
AR TR RE . AR DT R Y 0 £ NS B 40 R R . A% IR IR T (ATP, ADP, AMP) 7E It 77 357 ]
SO #E  TEHUSEE WP AR 7T LA A R A9 AMP,ADP #il ATP,

214 T 6 £ 40 i A 8 BT I i A [ B A B 2 T A X4 0 1 A R IR BE NS . BRIM K R E AN
AT AT LD AN RE PR R FE 4015 1 0 — JB B Mk R 9l A8 6 7 4 B (CPID) - i 1B 14 27 490 Jif ok 4 0 L
A FRABORE KT 0.80, B EBRZE 9056 A b A9 i 37 . 5 55 A0 B3 0 790 20807 WA I o RE 4k 4 41
A0 H 3 S35 BRI A SEA B R TG R R AT 2 B TR 0 A R I R RE 08 1 — 2 R E A0 M, T BT IR
.

AL 1) U2 25 e ) D P W e 5 R0 0 s A 1 5 JB R A O R AT VR MY . B — Rl BB Y
M a1 C~6 CHMASFMTREN A, 7570 A 1, 00 40 0 05 5 i3 im 20 5 5
L DAPFH A L 5 i 6 0 5 . T LA R A B i ) R R IR A — W DR L RO . fE
T AT HE R BT BT » % 25 4% P A7 W A VA 1] Bttt B 1 4 A 28 8% %o DA 20 40 A 7S A i — R
B E .

D.5.3 [MiksiE A RARP

AOEREM AN TIEFEHAAERBELSREAMMA GG EBmEPEG, BAEB R EaE
34



GB/T 16886.4—2022/1SO 10993-4.2017

1038 F0F A AR W5 i B 2 ST REE 25 I VS A R VB ik A R, DA K R T L 5 4 L DR
YL B

D.5.4 1Mk F & (k) FHm A

F I VD I AL A HR S i R E B2 UK 3 T 100 26 T TR B B A ™A A M Ak 4 i I 40 FF B I S 6 o 45 AR
FFo U AR , 76 0 kSRR » SOV R B O B R TR AR O ELYE R A K S B BT, RS
R 22 T 3k — 4 fik

HBTIEEAEYTE R, R AXAERRE WA T ZASOMATMBORE. A5 LA
e B X KR R EEE 2T, RMERBE R EF-E T MRABRES,

. A A T RE S BUR RO L .

HE— TR REFREMMBEWEAZ TR AEBADTE . SEDTE AN RE LY
REZ—.

D.5.5 fhikE

5 HRAR A v . K 58 B S RN AL £ 40 M (R0 20 R R (R A b A LA SE MU T R A E K,
AL A6 N7 2 52 BR ] 09 » B O B A I [ B ol B 5% P R I A AN S AR BR SR . A Il WA A —
PRURE B R ATF 17 o 33X {75 % of 75 Al 200 O S BRI o SR8 PRI 3l 0 £ 40 L » o 3 490 0y o ) 2 40
FasE PER 22 50, AE AR IBUE I 40 78 1 2 B AR A% 100 Y0 B I o IR ek Kok AR 94 I BT 2 7 5 A PR EE L 3
FEA A S TR I A T LT P . A IR R I G 5 A Y A A LA A B A R e T R T 4D
4 L 28 SR A BT 4 O R AR

D.5.6 &MIFM—AkSh ATk A 5 i R sk i iR 4 5

ARk SR DRTT AT A S | {0 P B A P 2R £ T 43 ke ST O LR T . Xt e 8 R DA R
FRARSD S5 A o 2 A 0 P3 4% 42 TR 3 25 b ek 2L 0 1 25

£ B PP G PR35 303 18] T HEAT (ke S AR PR . T LA B TR BT RNRE Z — 5B —Fh v L
PR 5 B 0 B A 10 L B A9 b i R AR AT LB A AR L PR A 36 X 4R 0 a4 PR 0 G PR
Ja k.

1A A B A P 36 AR X B T S BT A U I P AT A PRI S . 0 2B R A AT AR RS, 3 AT i
FRH 5 (9 0 30 09 A ML SRBh W B. 3 T3  py FRA , — fis 54 kR S LI R S5 4 56 A T
390 0 o U W PR PR 4% A S 5 L ) M O 2 R R AT AR IR . EMEAT IR LB IT 2 I M 3 3
0 B2 T A B AT S M AR T B0 2 iR N BT IR 5T » s X AR AT A PR A X PR AT . BRIT 2R AR 09 R H A B
HAT B2 5 W X B 5T B9 T

D.5.7 EEEMSEZEEMNE

FT P2 4R 454 L 1SO 10993-12, FE 2456 77 = 3 ok (5 78 bk 15 20 400 i 23 82 35 e, 7 A5 28 5 3 ) ) 4
IR AR TR S LA RO B ik . ECAR A A DR A B i HORE e (o A0 A5 F BRI BG . 1SO 10993-12 MR T 82
o IR A 2 R A A

35









GB/T 16886.4—2022/1S0 10993-4.2017

REFRXEHERERS HEMAEE YA/ SR BT R F R, — SRR EXR
P55 17 s (R A e 5 [R) i ol ) 25 2R L B2, A/ i 5 I 42 7 PR A 0o R 0 R iR B A AR R
B 2T B —HB 53
X T I R T 4 32 A4 AMAS IO A B B E B /R R . EAMARGE R P EE S LT
AT b A5 A A DR A Bl T B AR . T LB A AR SR TT R T DR i 06 A DR CHE B I R AR SR 1 .
0 SR T EE B AY 2% BCTE A% BORE DT U T RO M KRR Ak A L IR 4 X B PLM T RB & BEOK
H5EZMX T L5 EHE a8 RIET Bt .

38



GB/T 16886.4—2022/1ISO 10993-4.2017

Mt F F
(FERHE
BAERMELR=ERR

F.1 20

AWt TR T F B TP AR/ B RS 08O B A BT T AR . AR, 5 L6 56 7 W A R
BB P ERYE ZEMA, XBREINORBTELESZE R FD  HEETMER, X EHET
il 1 AR A EAL , 0 TT RETT I PRAB G . A D BE 7 48 0 » I PR AT A2 4 22 0T ¢ SR L% 38 T 50l | AN iZ
32 B A58 (IR B EAE SR PR 3T M9 SCMF AP B SR R F J7 k. AR B9 A HEFE AY 200 209K
% LBt % G

RE1 IHMEOREEEANRTERMNIKE

U 2
4 MW T AT A B U A M, R P R R R AR
RS a4
g {8 FH 540 JE 0 10 5 L P A A 4 4R B/ 4T i 2 DR PR A = 4 (FDP) , D- R i
W L /A5 8 P 1 /AR 3 A B O 2 4 AR 43T /IS BUBRORE T B o IO Y AR AR I /AR A Y AR i
/N B AR
ikt e T 2K 40 6 A Y00 2 1 S S 5 0L 0 Y R A 5 /AR 9 A0 M B A (PLCs)
RS Bb, C3bBb, C5a

T W AR RN B AR PR e R T OE B A s A o o AT N T AT AN R T R R

F.2 Mm#
F.2.1 fifsd

i B T — B B ) JiF 0 R o AT OB RE B fA AR . W 7E {8 R B (8] 5 RO fS AT, R B K W TR
B.2.1,

F2.2 EESHUNKLES)

15 25 PR 5 R 000 B A R AT L R R U B R B.2.1. X LA BT S5 REAJE BI 20 5% 6 EE A 22 A Y
Z5A LR BN MR, FESNEENARIAFENHARRME.

F.2.3 #3338 A0 E P
] FE A% PR GE AT E — e AT .
F2.4 BHHOEZEARSH(BETNESS

55 i A fk S ) S b R A B A A B 2 18 B R M ) 5 — R R R A K B S 4 i BN Dk T RE
S0 AR RE AN /SO PR R o BR T R 1k B Gl 2 W 47 4 2 3 A UTARAE B R b A9 i /AR 22 S 3 o )
1 B AT e 5 3 IR S /MR IR Z A R RO AR I Uik g i AT LUE TR E B R . I, B EVE K

39









GB/T 16886.4—2022/1SO 10993-4.2017

M ® G

(& B

THEFRE
G.1 &m

1 g Al 902 32 fih B2 7 45 R 22 42 VA 09 6 PR AU AG A9 — B8 43, 38 G.1 AR SCRT A i i 365 5 A B i
PLAG O P B 32 . X SRR BN Sy S A i, B A R A/ NE B AT ST OB 2 M

R G.1 BT % &I KA 5 R A AL

o B 28 )
T4 S1 il 39 AH 55 1
5 1 APTT.PT f1 TT
IR BT )t A i i AN AR T A CHE AR
1. 37 2= [ €5 41 41 i 3 4
kR G CH-50,C3 %%k .C5 %% 1L
G.2 #&m

G.2.1  E4LER 43 5 o 3% B A 8] CAPTT) . %% i /i J& A 18] (PT) Fn k% 1 B it 18] (TT)

13 2 UG 5 I AE 55 AR A B B KT 5 AR 5% Y I il A

o R 28 b T A 0y JB e 0 - 7 4 9 0 20 05 L R Al KR T T 6 PR 5 L8R BE AT B ISR AR
1 AL B 43 BE MLV WG A (8] CAPTT) . BROMTE MY BHESE T ob &% ks 3L A4 R 4 20 51 ik A9 4 7 35 4k, P ik
APTT ZERSMT M L 804 fuh 2% 8/ B4 R1 89 A2 JE itk B PR DA A .

12X 8645 A WA R T VA 2 Mkl Y BE X 2 BECR / B R

G.3 /iR
G.3.1 &4t B &)

A B —Fh O — UM S DR BB E AR ME 2 1 T U0 AR MER EE MR BEBY BE IR T 11y ROR4R ™ T
P01 T LA A A O o e () S A 6 B AL /B B R T B B MR B A 5 JE A T LS R . B
T WL 30 — 2 7 300 32 M ) A1 08 42 A 0 A N i 558 D e o i ) S 4, T MM /MRBRCIE . IR B E T
5 PR 46 S50 Zh ) , 055 P T A A b ot A (B0 RE o K B A T A Ak 10 90 Y T AR/ R R

G.3.2 Mm/hEHFH

o AR IV P R AR A AN B SR T A i /MR Cr 80 In #EATARIE . 3K PRI RUR BR
REAR o A B 35 89 10/ AR 7 38 G ot /DNl Y A BE O 4R . I LA A TR U 1] A A il 4 D 4l R =P K
A In B B0 00 N 5 5T 2 & ST RE J1 2R 4T 5 A T 55 ISR AR I B 4 /AR » BP BB X 2 T (A3 £
HeFEA /N A E AL TURR . ML/ T A e S LR T S AR L I TR A AR At o R 8 /M AR
T AR+ HE o X T ol L 98 R AR/ Bk A B e RV AN B AT M0

42



GB/T 16886.4—2022/1S0O 10993-4.2017

G4 Mm%
G.4.1 WAL Mt

PR L AN STt s, 22 B B v 20 20 T 0 2 P AR KT R K 0 4 o e ) 9 o 8 At S PR B
AR A £L 4R R PR BORE o TIP3 o ot 14 B T 25 B/ SR R A PR

G5 #IMER%

G.5.1 CH-50.C3 ¥ {LEGF0 C5 ¥& 4L B A 4T (LT 1

CH-50 A3l D R MA T FE B R A 4R AR . AT AT AMA B2 A0 TH B K E R AME R Y I5 k. — skt
AR 7 D A A B MR B A3 A S TS AT, S ECE 1 R B R S A i e

A A 27 Y I 45k B R R 5 DL B E BT AR SN IR T SRR K A b s . A A RN B
LT #8 AT LA F 2 i CH-50 ¥k,

A4 SMAMA RS T 5E 19 55— I B T o R 3 st IS 0 6 Ah I E A C3-81 C5-#e kB 7= A, B4 T E
FKE A MA R AT ELISA i/ & .

33X LR IS — MBS FH T 5 i Y8093 ok 14 B 7 % BR / B0 R B0 MO B3R .

43









GB/T 16886.4—2022/1SO 10993-4.2017

2001, p. 17.

[37] CDRH. Guidance for cardiopulmonary bypass arterial line blood filter 510 (k) submis-
sions—Document No. 1622. In: Office of Device Evaluation (ODE); Division of Cardiovascular Re-
spiratory and Neurology Devices; Circulatory Support and Prosthetic Devices Branch, editor. Final
guidance for industry and FDA staff: FDA; 2000. p. 8.

[38] CDRH. Guidance for cardiopulmonary bypass oxygenators 510 (k) submissions—
Document No. 1361. In: Office of Device Evaluation (ODE) ; Division of Cardiovascular and Respira-
tory Devices; Circulatory Support and Prosthetic Devices Branch, editor. Final guidance for industry
and FDA staff: FDA; 2000. p. 23.

[397] G95-1. 1997 Blue Book Memorandum: Use of International Standard 1SO-10993, “Biologi-
cal Evaluation of Medical Devices Part 1; Evaluation and Testing” (Replaces # G87-1 # 8294). FDA
¢ http://www. {da. gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/uecm080735.
htm}. Accessed 04/15/ 2010

[407] Tripartite Subcommittee for Medical Devices. Tripartite Biocompatibility Guidance for
Medical Devices, In: Office of Device Evaluation (ODE) in FDA’s Center for Devices and Radiological
Health (CDRH), editor. General Program Memorandum # G87-1. FDA; 1986

[41] FDA. 21 CFR 58(b)(3): Good Laboratory Practices (GLP) for Non-Clinical Laboratory
Studies, In: Department of Health and Human Services, editor. Volume 1, Code of Federal Regula-
tions. FDA; 2004

[42] Implanted Blood Access Devices for Hemodialysis-Draft Guidance for Industry and Food
and Drug Administration Staff, January 21, 2016, available at http://www. fda.gov/uem/groups/{d-
agov-public/ @fdagov-meddev-gen/documents/document/ucm308598. pdf

[43] Bosch T., Schmidt B., Blumenstein M., Gurland H.]. Thrombogenicity markers in
clinical and ex vivo assessment of membrane biocompatibility. Contrib. Nephrol. 1987, 59 pp. 90-98.

[44] CHANDLER A.B.. In vitro thrombotic coagulation of the blood; a method for producing a
thrombus. Lab. Invest. 1958, 7 (2) pp. 110-114.

[45] Cooper S.L., Fabrizius D.J., Grasel T.G. Methods of assessment of thrombosis ex vivo,
Ann. N. Y. Acad. Sci. 1987, 516 pp. 572-585.

[46] Corriveau D.M., & Fritsma G.A. Hemostasis and thrombosis in the clinical laboratory.
Lippincott, Philadelphia, 1988, p.

[47] Dewanjee M.K. Methods of assessment of Thrombosis in vivo. In: Blood in contact with
natural and artificial surfaces: Annals of the New York Academy of Sciences, (Leonard E.F., Turitto
V.T., Vroman L. eds.). New York Academy of Sciences, New York, N.Y., 1987, pp. 541-71,

[48] Dewanjee M.K., Kapadvanjwala M., Sanchez A., Elson R., Serafini A.N., Zilleruelo G.E.
Quantitation of comparative thrombogenicity of dog. pig. and human platelets in a hemodialyzer,
ASAIO J. 1992, 38 (2) pp. 88-90.

[49] Didisheim P., Olsen D.B., Farrar D.J., Portner P.M., Griffith B.P., Pennington D.G. In-
fections and thromboembolism with implantable cardiovascular devices, ASAIO Trans. 1989, 35 (1)
pp. 54-70.

[50] Grotemeyer K.H., Viand R., Beykirch K. [ Thrombocyte function in vasomotor and mi-
graine headaches]. Dtsch. Med. Wochenschr. 1983, 108 (20) pp. 775-778.

[51] Harker L.A., Kelly A.B., Hanson S.R. Experimental arterial thrombosis in nonhuman

primates. Circulation. 1991, 83 (6) pp. IV41-1V55,
46



GB/T 16886.4—2022/1ISO 10993-4.2017

[52] Hoch J.R., & Silver D. Hemostasis and Thrombosis. In: Moore WS, editor. Vascular
Surgery: A Comprehensive Review. 3rd ed. Philedelphia; W. B. Saunders; 1991. pp. 63-79.

[53] Kay L. Essentials of Haemostasis and Thrombosis. Churchill Livingstone, Edinburgh,
1988, p.

[54] Lewis J., Sweeney J., Baldini L., Friedland G.H., Salzman E.W. Assessment of thrombo-
resistance of intravenous cannulae by 125I-fibrinogen scanning. ]. Biomed. Mater. Res. 1985, 19 (2)
pp. 99-113.

[55] Zingg W., Ip W.F., Sefton M.V., Mancer K. A chronic arteriovenous shunt for the testing
of biomaterials and devices in dogs. Life Support Syst. 1986, 4 (3) pp. 221-229.

[56] Henry J.B.Haematology and Coagulation. In: Clinical Diagnosis and Management By La-
boratory Methods. (Henry J.B. ed.). W. B. Saunders. Philadelphia, Eighteenth Edition, 1991, pp.
556-603.

[57] Brummel-Ziedens K.E., Orfeo T., Rosendaal F.R., Undas A., Rivard G.E., Butenas S.
Empirical and theoretical phenotype discrimination. J. Thromb. Haemost. 2009, 7 (1) pp. 181-186.

[58] Brummel-Ziedens K.E., Vossen C.Y., Rosendaal F.R., Umezaki K., Mann K.G. The
plasma hemostatic proteome: thrombin generation in healthy individuals, J. Thromb. Haemost. 2005,
3 pp. 1472-1481.

[59] Boisclair M.D., Lane D.A,, Wilde J.T., Ireland H., Preston F.E., Ofosu F.A A compara-
tive evaluation of assays for markers of activated coagulation and/or fibrinolysis: thrombin-antithrom-
bin complex, D-dimer and fibrinogen/fibrin {ragment E antigen. Br. J. Haematol. 1990, 74 (4) pp.
471-479.

[60] Pelzer H., Schwarz A., Heimburger N. Determination of human thrombin-antithrombin
[ complex in plasma with an enzyme-linked immunosorbent assay. Thromb. Haemost. 1988, 59 (1)
pp. 101-106,

[61] Sommeijer D.W., Van Oerle R., Reitsma P.H., Timmerman J.J., Meijers J.C., Spronk
H.M., Ten , Cate H. Analysis of blood coagulation in mice: pre-analytical conditions and evaluation
of a home-made assay for thrombin-antithrombin complexes. Thromb, J. 2005, 3 p. 12,

[62] Gatt A., van Veen ].J., Woolley A.M.,, Kitchen S., Cooper P., Makris M. Thrombin gen-
eration assays are superior to traditional tests in assessing anticoagulation reversal in vitro. Thromb.
Haemost, 2008, 100 pp. 350-355.

[63] Hemker H.C., Giesen P., Al Dieri R., Regnault V., de Smedt E., Wagenvoord R. Cali-
brated automated thrombin generation measurement in clotting plasma. Pathophysiol. Haemost.
Thromb. 2003, 33 pp. 4-15.

[64] Hemker H.C., Giesen P., AlDieri R., Regnault V., de Smed E., Wagenvoord R. The cal-
ibrated automated thrombogram (CAT): a universal routine test for hyper-and hypocoagulability.
Pathophysiol. Haemost. Thromb. 2002, 32 pp. 249-253.

[65] Galiney P.J., Edgell T., Creighton-Kempsford L..]J., Wheeler S., Tarelli E. Fibrin degra-
dation product (FnDP) assays: analysis of standardization issues and target antigens in plasma. Br. J.
Haematol. 1995 May, 90 (1) pp. 187-194,

[66] Nieuwenhuizen W. A reference material for harmonisation of D-dimer assays. Fibrinogen
subcommittee of the Scientific and Standardization Committee of the International Society of Throm-
bosis and Hemostasis. Thromb. Haemost, 1997, 77 pp. 1031-1033.

[67] Spannagl M,, Haverkate F., Reinauer H.., Meijer P. The performance of quantitative D-

47









GB/T 16886.4—2022/1SO 10993-4.2017

Standards , editor. Washington, DC; American Association of Blood Banks 1994. p. v

[101] Bednar R., Bayer P.M, Correction: measurements of plasma hemoglobin. Clin. Chem.
1993, 39 (9) pp. 2027-2028,

[102] COUNCIL OF EUROPE. Recommendation No. R (95) 15; Guide to the preparation,
use and quality assurance of blood components. In: Committee of Ministers to Member States, editor.
13th ed. 13th ed. Strasbourg: Council of Europe Pub.; 2007. p. 271.

[103] Cripps C.M. Rapid method for the estimation of plasma haemoglobin levels. J. Clin.
Pathol. 1968, 21 (1) pp. 110-112,

[104] EDQM. Sterile plastic containers for human blood and blood components (3.2.3). Euro-
pean Pharmacopoeia 5,0: European Directorate for the Quality of Medicines and Healthcare; 1997b.
pp. 175-179.

[105] Fairbanks V.F., Ziesmer S.C.,, O’Brien P.C. Methods for measuring plasma hemoglobin
in micromolar concentration compared. Clin. Chem. 1992, 38 (1) pp. 132-140,

[106] Harboe M. A method for determination of hemoglobin in plasma by near-ultraviolet spec-
trophotometry. Scand. J. Clin. Lab. Invest, 1959, 11 (1) pp. 66-70.

[107] Henry J.B Haematology and Coagulation. In: Clinical Diagnosis and Management by La-
boratory Methods. (Henry J.B. ed.). W. B. Saunders, Philadelphia, Eighteenth Edition, 1991, pp.
556-603.

[108] Lammers M., Gressner A.M. Immunonephelometric quantification of free haemoglobin.
J. Clin. Chem. Clin. Biochem. 1987, 25 (6) pp. 363-367,

[109] Lampert R.H., Williams M.C. Effect of surface materials on shear-induced haemolysis. J.
Biomed. Mater. Res. 1972, 6 (6) pp. 499-532.

[110] Malinauskas R.A. Plasma hemoglobin measurement techniques for the in vitro evaluation
of blood damage caused by medical devices., Artif. Organs. 1997, 21 (12) pp. 1255-1267.

[111] Miale J.B. Laboratory medicine, haematology. St. Louis; Mosby; 1982. [64]p. of plates;
xi, 1084 pp.

[112] Mosby Year Book. A Color Atlas of Comparative, Diagnostic and Experimental Haema-
tology. Mosby-Year Book Europe Ltd, London, England, 1994

[113] Obeng E.K., Cadwallader D.E. In vitro dynamic method for evaluating the hemolytic po-
tential of intravenous solutions. J. Parenter. Sci. Technol, 1989, 43 (4) pp. 167-173.

[114] Offeman R.D., Williams M.C. Material effects in shear-induced haemolysis. Biomater.
Med, Devices Artif. Organs. 1979, 7 (3) pp. 359-391.

[115] OSHA. 29 CFR Regulation Part 1910: Occupational Safety and Health Standards—1910.
1030: Bloodborne pathogens. In: National Archives and Records Administration, editor. Washington,
DC: US Department of Labor; 2008

[116] Reed K.W., Yalkowsky S.H. Lysis of human red blood cells in the presence of various
cosolvents. J. Parenter. Sci. Technol. 1985, 39 (2) pp. 64-69.

[117] SIGMA DIAGNOSTICS. Plasma Hemoglobin: Quantitative, colormetric determination
in plasma at 600 nm (Procedure No. 527, April 1991). Sigma Diagnostics, St. Louis, MO, 1991

[118] Standefer J.C., Vanderjagt D. Use of tetramethylbenzidine in plasma hemoglobin assay.
Clin. Chem. 1977, 23 (4) pp. 749-751.

[119] Taulier A., Levillain P., Lemonnier A. Value of derivative spectrophotometry for the de-

termination of plasma and urinary hemoglobin. Comparison with the method using Allen’ s
50



GB/T 16886.4—2022/1SO 10993-4.2017

correction]. Ann. Biol. Clin, (Paris). 1986, 44 (3) pp. 242-248.

[120] Kottke-Marchant K. ed. Laboratory Haematology Practice. John Wiley & Sons, Ltd,
Oxford, England, 2012

[121] Dudash L.A., Klingman F.L., Bastijanic J. M., Kottke-Marchant K., Marchant R.E.
Cross-reactivity of cell-selective CRETAWAC peptide with human and porcine endothelial cells. J. Bi-
omed. Mater. Res. A. 2014 Aug, 102 (8) pp. 2857-2863.

[122] WHO. Recommended methods for the visual determination of white cells and platelet
counts. In: Expert panel of Cytometry of the International Committee for Standardization in Haema-
tology, editor. WHO/LAB/88.3: World Health Organization; 1988. p. 8.

[123] Zwart A., Van Assendelft O.W., Bull B.S., England J.M., Lewis S.M., Zijlstra W.G.
Recommendations for reference method for haemoglobinometry in human blood (ICSH standard
1995) and specifications for international haemiglobinocyanide standard (4th edition). J Clin Pathol
199649 (4): 271-4. (PREVIOUSLY CITED AS International Committee for Standardization in
Haematology)

[124] Wennberg A., Hensten-Pettersen A. Sensitivity of erythrocytes from various species to
in vitro hemolyzation. J. Biomed. Mater, Res. 1981, 15 (3) pp. 433-435.

(125] Mueller M.R., & Schima H. In vitro hematological testing of rotary blood pumps: Re-
marks on standardization and data interpretation. Artif. Organs. 1993, 17 (2) pp. 103-110.

[126] Lippi G., Blanckaert N., Bonini P., Green S., Kitchen S., Palicka V. Haemolysis: an o-
verview of the leading cause of unsuitable specimens in clinical laboratories. Clin. Chem. Lab. Med.
2008, 46 pp. 764-772. Available at; http://dx.doi.org/10.1515/CCLM.2008.170.

[127] Sharp M.K., & Mohammad S.F. Scaling of haemolysis in needles and catheters. Ann Bio-
chem Engineer. 1998, 26 pp. 788-797.

[128] Savory J., & Bill J.G. Haemolysis of specimens drawn in the ER [Q& AJ. Lab. Med.
1996, 27 p. 802.

[129] Kennedy C., Angemuller S., King R. A comparison of haemolysis rates using
intravenous catheters versus venipuncture tubes for obtaining blood samples. ]J. Emerg. Nurs. 1996,
22 pp. 566-5609.

[130] Chenoweth D.E. Complement activation produced by biomaterials. ASAIO Trans. 1986,
32 (1) pp. 226-232.

[131] Craddock P.R., Fehr J., Brigham K.L., Kronenberg R.S., Jacob H.S. Complement and
leukocyte-mediated pulmonary dysfunction in hemodialysis. N. Engl. J. Med. 1977, 296 pp. 769-774.

[132] Chenoweth D.E. Complement activation during hemodialysis: clinical observations., pro-
posed mechanisms and theoretical implications. Artif. Organs. 1984, 8 pp. 231-287.

[133] Hakim R.M., Breillatt J., Lazarus J.M., Port F.K. Complement activation and hypersen-
sitivity reactions to dialysis membranes. N. Engl, J. Med, 1984, 311 pp. 878-882.

[134] Chenoweth D.E., Cooper S.W., Hugli T.E., Stewart R.W., Blackstone E.H., Kirlin J.
W. Complement activation during cardiopulmonary bypass: evidence for generation of C3a and C5a
anaphylatoxins. N. Engl. J. Med. 1981, 304 (9) pp. 497-503.

[135] Velthuis H., Jansen P.G., Hack C.E., Eijsman L., Wildevuur C.R. Specific complement
inhibition with heparin-coated extracorporeal circuits. Ann. Thorac. Surg. 1996, 61 pp. 1153-1157.

[136] Fitch J.C., Rollins S., Matis L., Alford B. Pharmacology and biological efficacy of a re-
combinant, humanized, single-chain antibody C5 complement inhibitor in patients undergoing

51









GB/T 16886.4—2022/1S0O 10993-4.2017

[166] Dawids S.G. Test procedures for the blood compatibility of biomaterials, Dordrecht; Bos-
ton: Kluwer Academic Publishers; 1993. xii, 684 p.

[167] EMEA. Validation of Analytical Procedures: Text and Methodology-Q 2 (R1), (CPMP/
ICH/381/95); and Note for guidance on Validation of Analytical Procedures: Methodology-Q 2 B
(CPMP/ICH/281/95). In: ICH Harmonised Tripartite Guideline, (Unit H.M.E. ed.). European
Medicines Agency, 1995 .

[168] Kataoka KMaeda MNishimura TNitadori YTsuruta TAkaike TSakurai Y. Estimation of
cell adhesion on polymer surfaces with the use of “column-method”. J. Biomed. Mater. Res. 1980, 14
(6) pp. 817-823.

[169] Levy R.JCardiovascular Biomaterials and Biocompatibility. In: Cardiovascular Pathology,
No. 3. (Ratner B.D., & Didisheim P. eds.). Suppl, Harker, LA, Vol. 2, 1993, pp. 1S-224S,

[170] NHLBI. Guidelines for blood/material interactions. Bethesda, MD: National Heart Lung
and Blood Institute; 1985 September 1985, Report nr NIH . 85-2185.

[171] Northup S.]J] Hemocompatilbility: Not all devices are created equal. MDDI. 1997 January,
1997 pp. 145-150.

[172] Ratner B.D., Hoffman A.S., Schoen F.J., Lemons J.E. Biomaterials Science, Third Edi-
tion: An Introduction to Materials in Medicine. Elsevier Academic Press; 2012. 864 p.

[173] Sefton M.V., Gemmell C,H., Gorbet M.B. What really is blood compatibility? J. Bio-
mater. Sci. Polym. Ed. 2000, 11 (11) pp. 1165-1182.

[174] Sefton M.V., Sawyer A., Gorbet M., Black J.P., Cheng E., Gemmell C., Pottinger-
Cooper E. Does surface chemistry affect thrombogenicity of surface modified polymers? J. Biomed.
Mater. Res. 2001, 55 (4) pp. 447-459,

[175] Seyfert U.T., Biehl V., Schenk J. In vitro haemocompatibility testing of biomaterials ac-
cording to the ISO 10993-4. Biomol. Eng. 2002, 19 (2-6) pp. 91-96.

[176] Taber C.W., & Thomas C.L, Taber’s Cyclopedic Medical Dictionary. In; Thomas CL,
M.D., editor. Taber’s Cyclopedic Medical Dictionary. 17th ed. Philadelphia: F.A. Davis Co.; 1993.
p. 2600.

[177] TRIPARTITE SUBCOMMITTEE FOR MEDICAL DEVICES. Tripartite Biocompatibility
Guidance for Medical Devices. In: Office of Device Evaluation (ODE) in FDA’s Center for Devices and
Radiological Health (CDRH), editor. General Program Memorandum # G87-1. FDA; 1986

[178] Ratner B.D. Blood compatibility-a perspective. J. Biomater. Sci. Polym. Ed. 2000, 11 pp.
1107-11109.

[179] Hoffman A.S., Horbett T.A., Ratner B.D., Hanson S.R., Harker L.A, 1982) ‘ Throm-
botic events on grafted polyacrylamide-silastic surfaces as studied in a baboon’, in Cooper S L, Peppas
N A and Hoffman A S (eds), Biomaterials: interfacial Phenomena and Applications, 6, 59-80, A-
merican Chemical Society

[180] Llanos G.R., & Sefton M.V. Immobilization of poly(ethylene glycol) onto poly(vinyl al-
cohol) hydrogel. evaluation of thrombogenicity. J. Biomed. Mater, Res. 1993, 27 (11) pp. 1383-1391.

[181] Kaplan S., Marcoe K.F., Sauvage L.R., Wu H.D., Mathesen S.R., Walker M.W, The
effect of predetermined thrombotic potential of the recipient on small-caliber graft performance. J.
Vasc. Surg. 1986, 3 (2) pp. 311-321.

[182] Akizawa T., Kino K., Kinugasa E., Koshikawa S., Tkada Y., Kishida A., Hatanaka Y.,
Imamura K. Clinical effects of a polyethylene glycol grafted cellulose membrane on thrombogenicity

54



GB/T 16886.4—2022/1SO 10993-4.2017

and biocompatibility during hemodialysis. ASAIO Trans. 1990 Jul-Sep, 36 (3) pp. M640-M642.

[183] Ishihara K., Ziats N.P., Tierney B.P., Nakabayashi N., Anderson J.M. Protein adsorp-
tion from human plasma is reduced on phospholipid polymers. J. Biomed. Mater. Res. 1991, 25 pp.
1397-1407.

[184] Mulvihill J.N., Faradji A., Oberling F., Cazenave J.P. Surface passivation by human al-
bumin of plasmapheresis circuits reduces platelet accumulation and thrombus formation. Experimental
and clinical studies. J. Biomed. Mater. Res, 1990, 24 pp. 155-163.

[185] Burns G.L., Pantalos G.M., Olsen D.B. The calf as a model for thromboembolic events
with the total artificial heart. ASAIO Trans. 1987, 33 (3) pp. 398-403.

[186] Rosengart T.K., Lang S.J. Valvular Heart Disease. In: Surgical Intensive CareBarrie P.
S., & Shires G.T. eds.). Little, Brown and Company, Boston, 1993, pp. 577-612..

[187] Schoen F.J., Hirsch D., Bianco R.W., Levy R.J. Onset and progression of calcification in
porcine aortic bio prosthetic valves implanted as orthotopic mitral valve replacements in juvenile
sheep. J. Thorac. Cardiovasc. Surg. 1994 Nov, 108 (5) pp. 880-887.

(188] Gallegos R.P., Nockel P.]J., Rivard A.L., Bianco R.W. The current state of in-vivo pre-
clinical heart valve evaluation, J of Heart Valve Disease, May;14(3) 2005.

[189] Kishida A., Akatsuka Y., Yanagi M., Aikou T, Maruyama 1., Akashi M. In vivo and
ex vivo evaluation of the antithrombogenicity of human thrombomodulin immobilized biomaterials.
ASATO J. 1995, 41 (3) pp. M369-M374.

[190] Mahiout A., Meinhold H., Jorres A., Krieg R., Kessel M., Tretzel J., Baurmeister U.
Ex vivo model for pre-clinical evaluation of dialyzers containing new membranes. Life Support Syst.
1985, 3 Suppl 1(3 Suppl 1) pp. 448-452.

[191] Spencer P.C., Schmidt B., Samtleben W., Bosch T., Gurland H.]. Ex vivo model of he-
modialysis membrane biocompatibility. Trans. Am. Soc. Artif, Intern, Organs, 1985, 31 pp. 495-498.

[192] Ward R.A., Schmidt B., Blumenstein M., Gurland H.]. Evaluation of phagocytic cell
function in an ex vivo model of hemodialysis. Kidney Int. 1990, 37 (2) pp. 776-782.

[193] Chandler A.B. In vitro thrombotic coagulation of the blood; a method for producing a
thrombus. Lab. Invest. 1958, 7 (2) pp. 110-114.

[194] Munch K.,. Wolf M.F., Gruffaz P., Ottenwaelter C., Bergan M., SchroedeR P., Fogt
E.J. Use of simple and complex in vitro models for multiparameter characterization of human blood-
material/device interactions. J. Biomater. Sci, Polym. Ed. 2000, 11 (11) pp. 1147-1163.

[195] Yoshizaki T.,. Tabuchi N., Van Oeveren W., Shibamiya A., Koyama T., Sunamori M.
PMEA polymer-coated PVC tubing maintains anti-thrombogenic properties during in vitro whole
blood circulation. Int. J. Artif. Organs. 2005, 28 (8) pp. 834-840.

[196] Zimmermann A, K.,. Weber N., Aebert H., Ziemer G., Wendel H.P. Effect of
biopassive and bioactive surface-coatings on the haemocompatibility of membrane oxygenators. J. Bi-
omed. Mater. Res. B Appl. Biomater. 2007, 80 (2) pp. 433-439.

[197] Tayama E.,. Ohtsubo S., Nakazawa T., Takami Y., Niimi Y., Makinouchi K., Glueck
J.A., Nose Y. The simple in vitro thrombogenic test: modified methods for same priming pumps. Ar-
tif. Organs, 1997, 21 (12) pp. 1305-1308.

[198] Amrani D.L., Lee C., Earle K., DiOrio J., Murphy M., Yang J. LiVecchi A. An In vitro
Bovine percardial Haemocompatibility Testing System. J. Heart Valve Dis. 1998, 7 pp. 268-272.

[199] Boswald M.. Lugauer S., Bechert T., Greil J., Regenfus A., Guggenbichler J.P. Throm-

55












NI

R N R X MO

B ox &
BT 8 A M RN

FARS . SMEHEEERRLEERE
GB/T 16886.4—2022/1S0O 10993-4,2017
WrOE bR OME O ORR A O & AT
JERt T X F BV E R 2 5 (100029)

Jb 5T P 3 X = B dk Ay 16 5 (100045)
P4k www.spe.net,cn
8% . (010068533533 & FTH.0: (010051780238
453 . (01068523946
o E A HE YRR 2 2 5 ENRY T ER R
o HiL B AR D S 286
FA 880x1230 1/16 ENSE 4.25 FH 123 TF
2022 4F 4 AE—RE 2022 4 4 BEE—IRENR

8, 155066 « 1-69153 FEM 75.00 ¢

MAEEZEE BAMRTHOER
MNEERE BEHRLR
2R E8iE.(010)68510107

BEA—1 FRESE

2022/1SO 10993-4 . 2017

GB/T 16886.4



