ICS 11.100.20
CCS C 30

A N RS 3R R E E 5K b Y

GB/T 16886.19—2022/1SO/TS 10993-19.:2020
#£# GB/T 16886.19—2011

EIT e AEWMFEITN £ 19 &5
MEIEH FE ESFMREEFERILE

Biological evaluation of medical devices—Part 19:Physico-chemical,

morphological and topographical characterization of materials

(ISO/TS 10993-19.2020.1IDT)

2022-12-30 &

2024-01-01 £/
B 50 b BB
B 5 b 1L 5 B % D 2



GB/T 16886.19—2022/1SO/TS 10993-19:2020

Hu - DY CET R CETER CETER - DY P CETER CETERY

3| ==

J.’ﬁ - e EETEE] CELEE] CELEE] - e EET TR CETT CETT Y
- C

1 i, B R R R R R RS EEE E RS AEE R B EE AR AR EEEEE TANEEI EE PR AGEENG AEE AR A FERNEE AN ARE AR PR 2AS

9 RRFEHET | JH S0 veeveeneereesneanenresneinnne vasrecusobs sasenners et en sebaes sesen sas

srsmrs rEs wae

3 AFEFIGE W weeeeeremereneserennsanennenestieare e te s be s s ns s s s ars sen s sereaes

4 '%ALJEEII h e e e e e ee e e e N e N R R R R e R e e R s e e A AR N AR R B R E R R s s Ee SaE e EE EAE e EE EEEAEE AR EaE A Eanan

5 FRAERRIE secerstesernentans it nenainnenenn aranson taeseae bessanan neara ta ane nes an bas

o
—

ERE REE BEE BEE

FEsEEE R ERE RS B AR

FEREREE AR ERE FEE B EE

;
1 P
!

5.2 EE'HE'ﬁ%.El e S N e A A S e e A B e e R RS R RS R B B e B

e At =
S A CIRG R R R R RN RN AN PN AT EEE RS EAE NI NI TSRS EEEEEEPEEEETEEEIEEAEE

o
(5

srsmrs rEs wae

6 FAEBBIFITTIE coverereereraraneneeutneinare i e taeassesae e ses ae sas tae st s saeares
B € | LSRR PP

B A CREEME)  BHRLZERIBEHIGE U] o veevnvnnenssunsnsane nninsssnen sas s s

ERE REE BEE BEE

FEsEEE R ERE RS B AR

FEREREE AR ERE FEE B EE

B e i e envne mr mre e e e e e e e e et e e e e e e sas et e et es et s re e an s e ee

3 ae]

(%)



GB/T 16886.19—2022/1S0/TS 10993-19:2020

il

Hil

AR GB/T 1120204 fn HEAL T /E S 00 505 1 3020 - bot o £ SCF i 55 ) 0 o 8 L 00 ) L 5
A,
A GB/T(Z) 168864 BT 28 Bl 2B W2 PR VA9 SS 19 8847, GB/T(Z) 16886 £ EM TUAT
A
— 55 1 B AU R R P AR S
5 2 A Sh W R R
— 5 4 R AR e
— 55 5 A (RS A0 A
56 A HLAT SR B R B
— 55 T A B LB K R B
5 O AR AT WA BE AR 09 R PR E R EAL
BL0 A i R I B
—ﬁ 11 %ﬁﬁiﬁﬁﬁﬁgﬁ*
— 55 12 oy B S 2 A R
5513 TR AT B S W R T A R AR B M R R
— 5 1 By PR R A A S
— 5 15 BB A JE S A SRR Y
55 16 EB A A g S T g A sh e
1T A v B A B A ER
55 18 B Ar AU RO BT AR R R Y fb S R A
5519 FRAr B R ER b s I AR R R i R AT
20 W4 A A b G 20 RE TR U DU R T
— 55 22 fBAr AR M R R .
ASCHHAUE GB/T 16886.19 201 1C BT A bCAE W2 0Py 55 10 300« b REIBR AL 5 2 3552 M 3%
FFPERAED . 5 GB/T 16886.19—2011 # Hb  Br&h W B At e sh Ah  FEE AR ER T .
a) WP T AR FGE R BR AL S A R BT AR (PMT) A 3] 5 55 [ 44 7 18 A B AR S50 WL 4
HEL2011 SERAT S 5 B ;
by HEI T TR N A CILFE AL 2010 SRR 1)
c) MM TeRMESE A AR HNAE % 2011 4ERIAN R 2 W2 — TP H LR 5k,
A A T RV Al R A P O AL2 FTER A3 2011 SEAYER 2)
A SO ERLER L 1SO/TS 10993-19 . 20204 By S b2k B2 vE M &5 19 W04y Rl B k22 B &
SERF MR PE R A D, SO Rt TSO A3 AR RN I8 4 08 78 = 09 B k.
W TE BAR SO A S N mT AU B L M) . AR SO 9 A AILR A 2 PR 3 2 1) 0 B 4T
AR L1 [ 2 M R R AR
A4S ph A B AT SRR 4 VE b AL BOR % 61 22 (SAC/TC 248)H A
A S R AR B R R 24 4 B R SR R g B L AR R
A SO B A R S O B RS R0 vk




GB/T 16886.19—2022/1S0O/TS 10993-19.2020

A% SO B A AR R SO 0% T W R A A A A
— 2011 FEHWER RN GB/T 16886.19—2011;
— AW R H—UAEIT.



GB/T 16886.19—2022/1S0/TS 10993-19:2020

Ell

il

1SO 14971 S8 T 76 A= By 5 KU o347 o 5 d8ob b1 o i 3 92 .
GB/T 16886.1 ff Ay 80 %0) A= 49 57 VP41 09 F2 22 | Bifi 35 B 2 S0 iR 0 S e o A2 3 21 200 5 107 1Y i A L o
A BT 0 e A e 4 1k 2 B 0 0 AR e S A R e g AR T M b S e h W 0 B BE A R ER L. 7E
T M Sy gk 7 A g MR PR A AR A i £ 3 [ S5 A 1R B 0 R LGB/ T 16886.1 #L5E . fE % £ H Tl
i B A A BEEE bR FEAE APEBE (R RSk E GRS e g B S LR R A E S
P B G e %800 . B BT SR AT A LA B B AL OB A T 3 1R Y 2 AE X T AR
HR R A e R R A A R E R T
— 3 GB/T(Z) 16886 Al B= 97 85 S8 AL 82 0 45
i 16 VEF A B B RL R/ B T2 LU LGS B A 1 0 AR B B Y 2R
il 385 FH B e iy B Al o 80 7 330 S R 1 T A A o (R U P A B A R R T R
A 119 B S L K B i R i R D Y e R A R e
GB/T(Z) 168864 BE¥7 #8 & Y-F P 4 p 8l e =+ — 8B 5 B A
B 1 AU A A R S AR PR e (B R T A
TE A B AU o I 76 DA 8 20 g 5 o i 38 B 4 0 0 T A o LA R B 2 BB (AR TR A A
ki P A — 4~ AR 4 .
552 Mo s MR A R L H A T R R R R TR B ek Sh a5, 6 £ T R R T
e BT T 6k 0 2 o 2 M R B 9 6 1 5 DA T 10 £ JLR A 2 S )
5 3 A R A EomE b R R R . B Y O W B A T Y A L SO
oA B PR A B A A R I 4 N
5 4y S R AR LR B R LAY R R T AR R 0 A P A 4 e R,
IS5 R U 1) VR o = NP o B o oY e g R N e DR R T iy
556 WAk MLAG R R DR . R VAl BT A% A bR R A R L it
T
— T Ay R LB R R, H IR A S LG (EO) KE AR BT 2R EO B 2-
HOE(ECH) 3 A TR E JEO K ECH ¥ 57 55 (0G0 A B 1L Ky o 25 A 5 mT 1L
I HR ARG ) Ay i L
S50 A R ERR A E T S E R HESE . H AR B SR BT A MR A Y oM )
P4 A= B i LA B A 4 R O A T 5 R A AR D )
— 55 10 FB4r S K R BRSSO S BE T 2 R B HL 2 A e A 0 A B R R 3
VR A0 B
1A BRI . H AR T A B R R S B AR S A R e R e A
BAE M .
0512 W AR S AR H AR N BT 2R B S 0 bR A R O & IR
HE{IE e FEAE T
—— B 13 BBy G W T A R A D e e e O A DT R B S W R T e
AR B B K 01 I e e e 4 S R R T B A R
5 14 R R R PR A P e B A O MR A R 75 R A P A a0 I R A
ik,




GB/T 16886.19—2022/1S0O/TS 10993-19.2020

— 15 # . 2RSS eRERmWEESE R, B0V R 5 B TS T I R 69 F8 R

A o ) B P A AR A e A R

9516 S0 FREr S T I E W EE AR sh SR s . B A9 O AR B A AN G A i

TSI 7A€ 8l Sy 2 B A Y SR

—— 5 17 A O R A A VE B A . B AYR O BE T AR RT I R A i RO A A I
ik,

—— 55 18 FRar . UG e R b BT B R Y e AR A L YR R BT AR A Y S e s

CUABEIE ) LLTHS A= 400 1 s D B Al 1 4 0 e i o A A g 2 AU 42 fEHE 22

B 19 A MR B AL B MR R AR, H AR R 5 DR 5 R 0T A% R R

) BRRE L QB R A O 2R R SR AR (PMT) 89 25 Fh 2 SRR 58 i

55 20 B 41 BE ST 0 A R PR A R DN R i IR O B T A R A SR A i A
o5 T PP 2R EE 3 LA B ARG 0 AS [R) 2K 50 S 7 i A s wE v PR O AR

— 55 22 WA AR RGBT . AR S AL A B e A AR e £ Y BT R B A A VA 4
5 r .

— 55 23 T RO . F ALy BT AR L2 R R i T R O A 2 R




GB/T 16886.19—2022/1S0/TS 10993-19:2020

EfrssmEMFITM F 1985
MRELZE EEFEMREFERE

1 SEHE

AR SO R T RE RS FH T U0 5 P A B 4 B T R R L BE R L A B Ak R e R g
(PMT) 25 2 O ise e . OB Pl O0RR 1 5 4 8o 0F O B0 B2 0 4% B0 09 RT3 FH 3 il PR 17 F A g
T ] ) 8 5G Ay £ A B 30 2854 6B 55 0 A A bk L

A% SO T i 2 B T SR A

AR SCA A IE FH T B 7 0 00 S e s i 0 L AR AR T ) B A et A R M BB AT T A L L AR
FNZE WL IS0 10993-9.1S0 10993-13.1S0 10993-14 180 10993-15 . #4222 40F 1L 1SO 10993-18,

GB/T(Z) 16886 A7 &40 ) Aah HF 5 AU 0 1 2 o [v) 2 422 fiok £ B o7 25 A F0 6 0

2 MTEMES| A H

5 3 e Y P g e S i B A 5 T T AR SR AN W] b g Sk, Hodr, TR H A 51 HT S
A% X 1 3 R AR 3 T2 SO s AT B B0 5| T SCPE  H s i RS CRL 368 BT A3 98 o s T 1
A A,

1SO 10993-1  EyT RS 0B 8% 1 4 o JAUES 45 380 5 o A PE AT 5488 ( Biological evalu
ation of medical devices—Part 1:Evaluation and testing within a risk management process)

. GB/T 168861 2022 PEIF fF WOAE 8 0 85 1 G A JAUES AR B B b 0 PE AT S i 5 (IS0 108931,

2018.1DT)

ISO 10993-18  BEEJ7 @R FUAE Y s ir i 58 18 SR 4o DURG 55 FE o B2 o B 97 4 b4 R 9 = SR TE (Bi
ological evaluation of medical devices—Part 18; Chemical characterization of medical device materials
within a risk management process)

. GB/T 16886.18—2022  BEI7F &8 WA 2= VRO 95 18 W A0 BU R B B G B b B T A WA RE AU 1k 2 e TE

(1SON0993-18.2020,10T)

3 RiEMEX

1SO 10993-1.1S0 10993-18 Ft 58 1 LL B F 5 AGE #l s SGE H TR 30
1SO H TEC i3 i FH T b o Ak A4 A T8 8 F2  sb bk fn F .
—1EC i+ HF: http://www.clectropedia.org/;
— 180 FEEE MY F htep://www.isc.org/obp,
3.1
i =E  physico-chemical
CREAELE ) B PR AL 2= PR
3.2
F#%  morphological
CRFL ) I 265 e 0 R B UL 21 21 554



GB/T 16886.19—2022/1S0O/TS 10993-19.2020

33
FEBHME  topographical
B Ak Y ) 32 TR AE

4 EXREN

ZERLT BB A R 2 2R A0 OISO 10993-18) 76 D7 £ 8 2 B 28 2% 0 i PR AT vk i o 3 B2 5% 1 3 )
it BE T e A BPREHEAT PMT ZRAIE . 30 B 25 B A9 S i 76 4 2 LA S5 [ Jr i iR i
a) AUTRE RS C Bl AL AT Y AR
by TR A g5 a2 b
¢) TR EL A LA MR S i A e 8
d) A R fl R R AR b
R BIAT HTRE AL PMT R4 55 30 A By 40 35 0 R0 DA 0t 2 () Y DG 581k 15 8% 2 — > 22 T v Y i
B¢ AELIE G — 2 {0 ) R s e SR A i — A Y T
i B 22 LB A B8 PMT £ 0EAE 2 8708 S B A P 00 e ol L i 4 20 78 A 9 3 i A
o DT A 8 5 T L 2 A A — 1A
i F ELA R E PMUT 35 0 S 52 0 R o 1 Ok A 30 £ i 21 2 i i 2 00 A A8 A 4l T i ik
S A B 25 B L MO B T A AU At R UL & SR 49 D .
SR T F B RE 2R Y PMIT R4 . 2 08 S48 N S 38 1 AR B R R A B B AR R
W) S I T e LT IE 1 LR
—— o ek 3 O TR R I T 3 1R AR T 3 A R A 2 1A A O R ) 2 o o S
TR i 490 6 o T Y B B R R O ) (W& Sk a2 TR[45 D s
—— b T A A 1) 5 A AR R S A U PILRE B RE i R A 2 B R, {5 £
ATE I,
— T.Z2EWEH PMT RIE FEERERFEE/TEE,
. BT R0 R AL i S R R U] R 0 b W e R - AL A S Y T A A A R e o s R L L
0455 . 0T AR 7 i i e F]
AR AT B BT AR B R Y PMT R AE 2 8O 3 09 A ] L 3 e o ] A8 0 AT RCH R T
[ 97 2 Wb By 1 BHAY PMT 2 4IE
B 9 7 45 W) o T8 P R R Y PMUT Z 8RN D i, O U0 I R R A 3 e L ) 6 R TR SO R I R
T B B £ b e B AT 2 0 A W A R 3
FENE Y e B B S Ml R 4 e e 4% B R SR I (), S RE 65 HY T R AR 4 2 etk MU PR . PMT %
i i T Bk S P 6 b B G B 2 TR L B L R A R R R R A
SR B 5 A T I G R LS AL T E A A 1.

5 RIEERF

51 Bm

TR 09 2 8 7 i TR A VA w5 AR R AR IT AR Ok 2 T R A b if L Bk
S0 H Al SRR SOl bR R A 0 EE RO LS T ik T RE RS R ] SRR P 09 R T A A 2 i A
BN . S0 AS R W S A 2 A9 ik T A A Tk

X B FH B0 3 B 0 A ECHE A 6 RERNGS T ROAEAT RN OB UEIF ARG . A3 Oy Tk 0 DR L R A Uy
5 P B AR AL B A BT TR A SR . JERRAE PMT Jy ik sl 030 8% A stk e, w8 FH A AUR R 2T

2



GB/T 16886.19—2022/1S0/TS 10993-19:2020

/B BT 3R 40 X A 0 0 3 PR R R GE PMIT 7 i o AB D Bir R A5 Bl dis 0 T Sk
A AEFR P A9 B — A BR b RO SRR 9 FE A0 A 1AL 3 B T A Oy XU 43 BT RO AR . X —
B JF L L o 2 35 D B — TR
B ¢ T il WA TG A A Ak 15 S0 O T O o R B D6 G 0 DL M 9 M T SR i W A
3 I R 4 0 25 3 B 07 7 VT A bR

52 EMER

PR R R R R L . RO B SR B Y PMIT Dk LA SO i I8 200 1L 5 44 4
AR A 3 A AR D A R R R REAY P BEAR S S AT (WL GB/T 16886.1—2022 45 4 B0) . &y 1 A9 7 PR 8
AT DR AR B FITIIG BA - i o 1] 120 B b bR 1A oz e B 5 bR 23S 301 . e A R A
A 7 i 0B Bk A B L RS T AT AR BT

B e B ) 3 0 R ML B 2 7 W DG B9 B R A I 2R A A0 M DGERA ek 16 L SR
SRBH A AR h A 3 . AR PMT S5 PR T G 38 HT 09 Rk 2 e ] i ML S R, EE A R 7R
IX — LN B B S 0T RE 2 A BERE, LU RESS A 1R BRI R S B0 B Gl e R S AR A2 8 O
H AR VAN 5 U s o aE AR . 7R P S B L B (R B A A BTN X A R
H o WEAECEIA R PMT ROEFEA S b 22 R A4k . Bt PMT ik B 7 B 287 a5 1L Al
Jr AR A R 2 B Ay

53 MHEERME

A Sy Ao 3 B O Al ) — 9 o R K e O U AT b LA R R R B A () I R
i /A Y 2 S8 PR ) o) e 0 K e R Y 2 R LB R S AT SRR L (] a0 S5 0 T e W R TR A e
Ay L 2 A A B LSRR PR S A B T 0 R R A S R A A

e R THCEHHE AR R ISO/TR 10063-22. A S0 B A VR W25 B8 W GB/T 16886.18—2022 [ 4t C.

T S LER LB S P FRAE B AN A LA 5E OB RS F R A B ER N b R R R AR BRI ] Al
1 - LA 35 FH 4 0 RS 2 A7 VR A

5.4 TEEiTEMH

B AH A A (4 51 B AR AE A L o LA X 4 A 0 e A e £ 2 A 4 6 LAY 58 FE AT PR A
XA A R BT AR A W PR P . S B RARAS B S T 5 i R s R
P2 2 A S ) P Bl e 5 BT i BT T b A B T e S LA Ok 25 P s B T SRR
BB P AT FE R L 3 Bl A PR A AE A SCPE R TS B L AT ES A GB/T(Z) 16886 CHT A 41 /Y o4l
i ar v 25 1 09 0F 80T R 1SO 14971,

6 RIESEMAE

55 5 FEPULE 1R A FOE / DAURS A VP AL B S M A B PMT RAE RS BE AL, F 1 S 7R
T80 T % R AR A B PR RE . AR BT 0 2 0 PR 2 2 o B ik e R o 4 B AR A
A2 T A3 G T T 08 ARG i 7 2 24 R B 8 SRR .

ST A FHT 09 A 2 ROCTOAR A b B i 2 B 7 AR W A7 e . ol T BE T AR I S R A L R O S
— BR8P R IE S EGE R T R A LR g . W GB/T 1688612022 W 6.2 By ik H R4
o B, T 108 A FHYEF i AR 3 fol £ A T 1 5 5 e (] e =% B0 ek i) L

3 M N B RURE B S8 S5 i 0 bR P DA A B CRUBR PPl A B30 B 1 e Al 5 W 26 B 8
ek 5 R T R B A G Y ol R DAL B A B L A A G 2 M AR B



GB/T 16886.19—2022/1S0O/TS 10993-19.2020

SV AT R E T A B A L A R R D LB R/ R L 1SO 22042(BTATE O K TR ST 3

W i b A AR AL HCAT A 5 R EN 455-3 40 & T AR FLIE b 3 5% 1 40 G SR B A
B AT A SR FH B 0 5 20 T S (A PR P 3 R L SRR B R 2 0 A M B I SR
HPLEHEE T AR SRR AR TR e R I T MO R b R T e AN R R

Hodn T AR Al A sk

B2 fE S0 A OCEE T P R 2 B RE 1fT L ASTM Fod BES7 RSB R MAE M Z 5 2 B A T M1

e O 2% KD

*®1 RAV.ER.AE.WMEMXAGS FHER PMT RAETFHE ORI G

VA Y R AT 45 9]
JE AR ALE 20 BIDG RSk | 0 1 2l 35 vy R RS AR
i & 2 R CES ShAL L JCTE TR R L D RO RO e e B R
EJiik FUEE 1 /0 B RS N R A R ) e Al MR
i b Rl Ak 2 2 Sk /R AR S i L R e 2 S 1 L
F g K /B (IR 3% i B 4

F 2 REWHEESTEETE PMT RIEMHH fiEae

V4G B BE B A 2 1l
FLbg = R LA LB R /A L AL A L
ik W A A i R B D RS 0 AR B A L 5 v [T 5 1 S M L e

£, I kX I

it 1 5 e I Ak P09 F2LSE L TR R B
i ki Tl e /P N RS RS A A S R
H R T AR A 11 AL e T L 0 B A S

7 MRS

T 00 5 ) ol A e BT HEAT RAE R F Y B RS TN

a)  AE AR ECER SR BT AR A SR R AR (S B
b)  RAEH s

) JE B SE PR 5

dy JE B E BB

AT b i B AT i LA R0 9 5E PE AN RE B PMIT B - i CEE A 256 .

A e AR T R N T )

AHIEH A B PE IR0 902 G AR /DB R PMT 284k, 30 S S0 nT FH A S 4R A 4 R 1 s o

Ry % .



GB/T 16886.19—2022/1S0/TS 10993-19:2020

Mt A
(B
#1825 4 ) = R

5.3 tp Y FAESCHE 0T AT OB A L LA 0 o VA B O R A Il PR T X B A I R
TA AT (1 b4 et g 20 B T 88 Y SR RIHE L EAT Ab BE  OC R PR DR BT M R S e A E T SR S
I A DA RT A b e I 258 By 2 B AE AR 2 A R B R T B AT SR . TR TR SR
SR EF AT 4 TR S IR R AR .

Vb e SR A B A 00 G L ks ) A AR FE AT RSB T B

—— VA A e R BT A L A {3 AR S A X T 0 A R O sl T

—— HT A A ek B A 0 B B e I B T R 0 el ol d R B R O PR A

FAL I TR AL FEE A PAIAY NG IR . R A2 M AL SR OE TR S E VAT S ik e
TE A A R AE AR S A, B s HR A R E B A AL IS B A I AL L AR BRE R b
fY— 28 38 E 7 B O R fE = IR ) AT iE SISO 10993-18 PR B Mk E RIEA X (A I
GB/T 16886,18—2022 [ff 3¢ C A o BER M E ZFER) .,

KAl HEFHERIE

E Sri T ik
BET BET b 2% i #0003 L R4 o 2 o 00 e i)
CLSM SER LR B
DMTA a2 25 HL AR S T
DSC FE A IR
EPMA AL TR BN e A A
ESC P g i R Ja AL RO )
ESCA b5 o Hr e ik o
EWC AfF iy A A CFL IR 5D
EDX-SEM X S ekl 7 RS -F N T B RO
IR £ AR B
OM o I O 00 5 {8 R O F A 2 R R
QCM A7 8 S AR ST (R R A
SEM 3 52 TR
SPM 2400 TR 4 e ol ML A AR )
SPR P T PR R
TEM i bl F R
TMA A LG 43 47

TOF-SIMS

AT I ] - 0 g ik

Xrs

X I o i




GB/T 16886.19—2022/1S0O/TS 10993-19.2020

A2 PMT RIEMBBEEETME FEEH NS E TR

TR R
VA A1 i VT 2 4 o o o 5 5 Sk
4 T A9 552 A4 1) ’
i B3 5 0y R R | OM
T2 A 0 2 , ASTM F 75405
jIEEIN SEM
(M
SEM
XRD Hasegawa and
IS fh AL IS B TEM Hashimoto' ™! |
A . & 4, % el Kajivama et al.'*
- T3
B/ERE i Kajivama et al,/™"
DsC Kumaki et al.'™
DMTA
i
IS0) 3274
SEM IS0y 4287
1S0) 4288
1S0) 5436-1
] _— ) 0 1 0 5 5 1S0) 5436-2
B . K IS0 12179
EJITERE ERRLIE ORI N 180 13565-1
BT TR T L AR IS0 135652
' SPM IS0 13565-3
IS0) 16610-21
IS() 18754
i85 e IS0} 18757
EN 623-4'"
IR

ATl R

= T A R B
R RIS RS R H
B kL W o
B L i

EDX-SEM

XPS/ESCA

e

TOF-SIMS

EPMA

Alaerts et al.m'™!
Tkada™™™

Senshu et al,'™
Senshu er al,™!

Senshu et al.'™

7% I BE

) O O O
FE |, 3 107 e A

H

EN 828"
Jenney and
Anderson™
Kishida et al.**
MacDonald et al.'™
Niikura et al."™
Cuuirk et al ™
Senshu et al.'™
Senshu et al,'™
Tamada et al.™?
Wagner et al,'™
Weber et al.'™




GB/T 16886.19—2022/1S0/TS 10993-19:2020

F A3 EMPMT RESH . FEEHNSE K

I
BHOK 72 R | i 5 % Sk
i T Ve ] e CRURT ) SE P I ik I 5 i #fE g -
(@1 b
SEM 4
PR ARG [y . ASTM F 1854171
FLB# il /o ALK, IS0 18754
38 P LR BHCBED 2 IS0 187577
Fie 3 4 € ®
W
M
SEM
W 7P m i ) B
FEJ R A Ay | RS AT , g
: : 2 2 5 1S 17190-5 =&
ik Ak 5w E R 5 | EWC :
) o Moskala and Jones™™
B 0 HEK R I | pag
o G
TMA
MO T
IR ASTM D ga8-"
ASTM D 1044
A B 40 SR L R AR ASTM D 18945
320 A0 69 £ E ASTM D 40605
i 5 4 A ; .
216 M BRI AR ASTM F 7320
ASTM F 735
ASTM G 1741
(S0 ASTM F 187704
150) 13319
150y 13320
EDX-SEM 180 17853
EN 725-504%]
Brown. et al, "**/
148 53 1 Donaldson, er al, 7
1% % B1/H L R I}fmh?f- v n|1£ r
e % = T wverttt and bermudes
R _]: J_\ TAE. 8 B AT Kreuter. et al, '
e Kreyling, et al, """
Lam, et al. ¥
AL i 75 C ) Nemmar. et al, '™
Nemmars et al, '
Oberdorster. et al, [
Stone, et al, (™!
2 3 6 Warheit, et al, 7
Wilson, et al. M




GB/T 16886.19—2022/1S0O/TS 10993-19.2020

F A3 Ht PMT RUESH . AEEGHMSELRM (20

Tk 3 B
’ » B 5 £t fo ol et i B ke T
i B 16| J i 2 KRBT SR W SE it I 5E o o o 5 5 Sk
M bt > Collier et al,t"”
Dewez et al."*
QUM * * Dexter et al,t'™
Ebara and Okahata'™
SPR by 3 Ikﬂdﬂ 551
Jenney and
HE 1 R HE R Anderson™
: 5 fEH CLSM b4 X .
ERRELIER 1 il K B R Kishida et al.*™
MacDonald et al.t™
A 5 A 5 A Niikura et al."™
Quirk et al,[™
T Gt v A AT ik X b Tamada et al,'™
Wagner et al.'™
NPS by % Weber et al,[™!

T ELAY R GE W ISO/TR 10093-22,




GB/T 16886.19—2022/1S0/TS 10993-19:2020

2 £ X
— PO 56 SOk

(1] IS0 5832-1 Implants for surgery—Metallic materials—Part 1; Wrought stainless steel

[2] 180 10993-9  Biological evaluation of medical devices—Part 9; Framework for identification and
quantification of potential degradation products

[3] IS0 10993-13  Biological evaluation of medical devices Part 13;Tdentification and quanti-
fication of degradation products from polyvmeric medical devices

(4] IS0 10993-14  Biological evaluation of medical devices—Part 14 Identification and quanti-
lication of degradation products from ceramics

(5] IS0 10993-15 Biological evaluation of medical devices—Part 15: Identification and quanti
fication of degradation products from metals and alloys

C6] IS0 14971 Medical devices— Application of risk management to medical devices

(7] IS0 16610-21  Geometrical product specifications (GPS)—Filtration—Part 21 Linear
profile [ilters: Gaussian [ilters

(8] IS0 22442-1 Medical devices utilizing animal tissues and their derivatives—Part 1: Appli
cation of risk management

T9 IS0 22442-2 Medical devices utilizing animal tissues and their derivatives—DPart 2,
Controls on sourcing. collection and handling

[10] IS0 22442-3  Medical devices utilizing animal tissues and their derivatives—Part 3; Vali-
dation of the elimination and/or inactivation of viruses and transmissible spongiform encephalopathy
(TSE) agents

[11] ASTM F 665  Standard Classilication for Vinyl Chloride Plastics Used in Biomedical Ap-
plication

[12] EN 455-3  Medical gloves for single use—Part 3; Requirements and testing for hiological
evaluation References cited in the document

AR SCPF 5 | e SR

[13] 180 3274 Geometrical Product Specifications (GPS)—Surflace texture: Profile method —
Nominal characteristics of contact (stylus) instruments

[14] 180 4287  Geometrical Produet Specifications (GPS)—Surface texture: Profile method—
Terms. definitions and surface texture parameters

[15] IS0 4288 Geometrical Product Specifications (GPS)—Surlace texture: Profile method—
Rules and procedures for the assessment of surface texture

[16] 180 5436-1  Geometrical Produet Specifications (GPS)— Surface texture: Profile method;

Measurement standards—Part 1: Material measures

L17] IS0 5436-2  Geometrical product specifications (GPS)— Surface texture;Profile method;

Measurement standards—Part 2:Software measurement standards

C18] ISO/TR 10993-22  Biological evaluation of medical devices—Part 22, Guidance on nano-

materials



GB/T 16886.19—2022/1S0O/TS 10993-19.2020

[197] 180 12179  Geometrical Product Specifications (GPS)—Surface texture, Profile method—Cali-
bration of contact (stylus) instruments

[20] IS0 13319 Determination of particle size distributions—Electrical sensing zone method

[21] IS0 13320 Particle size analysis— Laser diffraction methods

[22] IS0 13565-1 Geometrical Product Specifications (GPS)—Surface texture: Profile method; Sur-
[aces having stratified [unctional properties—— Part 1. Filtering and general measurement conditions

[23] IS0 13565-2 Geometrical Product Specifications (GPS)— Surface texture; Profile method; Sur-
faces having stratified functional properties—Part 2. Height characterization using the linear material
ratio curve

[24] 1S0) 13565-3 Geometrical Product Specifications (GPS)—Surface texture: Profile method: Sur-
faces having stratified functional properties  Part  3:; Height characterization using the material
probability curve

[25] IS0 16610-21  Geometrical product specifications (GPS)—Filtration—Part 21 ; Linear profile fil
ters: Gaussian filters

[26] IS0 17190-5 Urine-absorbing aids for incontinence— Test methods for characterizing pol-
ymer-based absorbent materials—Part 5:Gravimetric determination of [ree swell capacity in saline so-
lution

[27] 180017853 Woear of implant materials—Polymer and metal wear particles— Isolation and charac
terization

[28] IS0 18754 Fine ceramics (advanced ceramics. advanced technical ceramics) — Determina-
tion of density and apparent porosity

[297] IS0 18757 Fine ceramics (advanced ceramies. advanced technical ceramics)—Determina
tion of specific surface area of ceramic powders by gas adsorption using the BET method

[30] ASTM D 968 Standard Test Methods for Abrasion Resistance of Organic Coatings by
Falling Abrasive

[31] ASTM D 1044  Standard Test Method for Resistance of Transparent Plasties to Surface
Abrasion

[327 ASTM D 1894 Standard Test Method for Static and Kinetie Coefficients of Friction of
Plastic Film and Sheeting

[33] ASTM D 4060  Standard Test Method for Abrasion Resistance of Organic Coatings by the
Taber Abraser

[34] ASTM F 732 Standard Test Method for Wear Testing of Polymeric Materials for Use in
Total Joint Prostheses

[35] ASTM F 735 Standard Test Method for Abrasion Resistance of Transparent Plasties and
Coatings Using the Oscillating Sand Method

[36] ASTM I 754 Standard Specification for Implantable Polytetrafluoroethylene (PTFE) Polymer
Fabricated in Sheet. Tube . and Rod Shapes

[37] ASTM F 1854 Standard Test Method for Stereological Evaluation of Porous Coatings on
Medical Tmplants

[38] ASTM F 1877 Standard Practice for Characterization of Particles
10



GB/T 16886.19—2022/1S0/TS 10993-19:2020

(397 ASTM F 1978  Standard Test Method for Measuring Abrasion Resistance of Metallic
Thermal Spray Coatings by Using the TaberTM Abraser

C40] ASTM F 2081  Standard Guide for Characterization and Presentation of the Dimensional
Attributes of Vascular Stents

[41] ASTM G 174 Standard Test Method for Measuring Abrasion Resistance of Materials by
Abrasive Loop Contact

[42] EN 8234  Advanced technical ceramics— Monolithic ceramics— General and textural properties
Part 4:Determination of surface roughness

(437 ENT725-3  Advanced technical ceramics— Methods of test for ceramic powders— Part 5 : Determi
nation of the particle size distribution

T447] EN 828 Adhesives  Werttability — Determination by measurement of contact angle and crit-
ical surface tension of solid surface

(45  Alaerts LA, et al, . Surface characterization of poly(methyl methacrylate) microgrooved
for contact guidance of mammalian cells. Biomaterials. 22, 2001, pp. 1635-1642

(46 Brown D.M, et al, . Increased inflammation and intracellular caleium caused by ultrafine
carbon black is independent of transition metals or other soluble components, Occupational and Envi-
ronmental Medicine, 57, 2000, pp, 685-6591

[47] Collier T.(), et al. . Protein adsorption on chemically modified surfaces. Biomedical Science In
strumentation. 33, 1997, pp. 178-183

(48] Dewez 1.1, et al. » Adhesion of mammalian cells to polymer surfaces:{rom physical chem-
istry of surfaces 1o selective adhesion on defined patterns, Biomaterials, 19, 1998, pp. 1441-1415

(497 Dexter S.J. e tal., A comparison of the adhesion of mammalian cells and Staphylococcus epider
midis on [{ibronectin-modified polymer surfaces. Journal of Biomedical Material Research. 56. 2Z001. pp.
222-227

[50] Donaldson K. et al., Editorial; A new frontier in particle toxicology relevant to both the
workplace and general environment and to consumer safety, Oeccupational and Environmental
Medicine. 61. 2004, pp. 727-728

(517 Dreher K.L.. Toxicological Highlight—Health and environmental impact of nanotechnolo-
gv: Toxicological assessment of manufactured nanoparticles. Toxicological Science. 77. 2003, pp. 3-5

(527 Ebara Y.. O kahata Y., In Situ Surface-detection Technique by using a Quartz-Crystal Mi-
crobalance. Interaction Behaviours of Proteins onto a Phospholipid Monolayer at the Air-Water Inter-
face. Langmuir. 9. 1993, p. 574

(53] Eweritt |,, Bermudez E, Comparison of interspecies lung responses to ultrafine (nano) ti-
tanium dioxide particles. Society ol Toxicology 2004 itinerary planner. Baltimore. MD., Absir.
No. 1854, 2004

(547 Hasegawa H,. Hashimoto T.. Morphology of block polymers near a free surface. Macro
maolecules. 18. 1985, p. 589

[55] Tkada Y.. Surface modification of polymers for medical applications. Biomaterials.
15, 1994, pp. 725-736

(567 Jenney C.R., A nderson J.M., Adsorbed serum proteins responsible for surface dependent

11



GB/T 16886.19—2022/1S0O/TS 10993-19.2020

human macrophage behaviour. Journal of Biomedical Material Research. 49, 2000, pp, 435-447

[57] Kajivama T. et al. . Surface morphology and frictional property of polyethylene single
crystals studied by scanning force microscopy, Macromolecules, 28, 1995, p. 4768

[58] Kajivama T, et al, . Surface molecular motion of the monodisperse polystyrene films,
Macromolecules. 30. 1997, p. 280

[59] Kishida A. et al. . Interactions of poly(ethylene glycol)-grafted cellulose membranes with
proteins and platelets, Biomaterials, 13, 1992, pp. 113-118

[60] Kreuter J. et al. » Apolipoprotein-mediated transport of nanoparticle-bound drugs across
the blood-brain barrier. Journal of Drug Targeting. 10, 2002, pp., 317-325

[61] Kreyling W. et al. . Dosimetry and toxicology of ultrafine particles. Journal of Aerosol
Medicine. 2004, pp. 144-152

[62] Kumaki]. et al. , Visualization of Single-Chain Conformations of a Synthetic Polymer with A
tomic Force Microscopy. Journal of the American Chemical Society, 118, 1996, p, 3321

[63] Lam C,-W, et al, . Pulmonary toxicity of single-wall carbon nanotubes in mice 7 and 90
days alter intratracheal instillation. Toxicological Secience. 77. 2003, pp. 126-134

[64] MacDonald DLE. et al. . Thermal and chemical modilication of titanium-aluminium-vanadi-
um implant materials: effects on surface properties. glycoprotein adsorption. and MGE3 cell attach-
ment. Biomaterials. 25, 2004, pp, 3135-3146

[65] Moskala. E.J. and Jones. M, Evaluating environmental stress cracking of medical plastics.
Medical Plastics and Biomaterials Magazine, May 1998

[66] Nemmar A. et al. + Passage of inhaled particles into the blood circulation in humans, Cir-
culation, 105, 2002, pp. 411-414

[67] Nemmar A, et al, . Ultrafine particles after experimental thrombosis in an in vive ham-
ster model. American Journal of Respiratory and Critical Care Medicine. 166. 2000, pp. 998-1004

[68] Niikura K. et al. » Quantitative Detection of Protein Binding onto DNA Strands by using a
Quartz-Crystal Microbalance, Chemistry Letters, 1996, p. 863

[69] Oberdorster G. et al. . Translocation of inhaled ultrafine particles to the brain. Inhalation
Toxicology. 16. 2004, pp. 437-445

[707] Quirk R. A, et al. . Cell-type-specific adhesion onto polymer surfaces from mixed cell pop-
ulations. Biotechnology and Bicengineering, 81, 2003, pp. 625-628

[71] Senshu K. et al. » Surface Characterization of 2-Hydroxvethyl Methacrylate/Styrene Block
Copolyvmers by Transmission Electron Microscopic Observation and Contact Angle Measurement.
Langmuir, 11, 1995, pp. 2283-2300

[72] Senshu K. et al. . Novel Functional Palymers; Poly(dimethylsiloxane)-Polyamide Multiblock Co-
polvmer 8. Surface Studies of Aramid-Silicone Resin by means of XPS. static SIMS. and TEM. Macromole-
cules, 30, 1997, pp. 4421-4428

[73] Senshu K. et al. . Time-Resolved Surface Rearrangement of Polv(2-Hydroxvethyl Methac-
rylate-block-Tsoprene) Diblock Copolymer in Response to Environmental Changes. Langmuir.
15, 1998, pp. 1754-1762

[74]  Stone V. et al. » Ultrafine particle-mediated activation of macrophages: intracellular

12



GB/T 16886.19—2022/1S0/TS 10993-19:2020

calcium signalling and oxidative stress. Inhalation Toxicology. 12 Supplement 3. 2001. pp. 345-351

[75]  Tamada Y.. Kulik E.A., Tkada Y.. Simple method for platelet counting. Biomaterials. 16,
1995, pp. 259-261

[76] Wagner V .E. K oberstein J ,T,. B riers J.DD,, Protein and bhacterial fouling characteristics
ol peptide and antibody decorated surfaces ol PEG-poly Cacrylic acid) co-polymers. Biomaterials.
25, 2004, pp. 2247-2263

[77] Warheit D, et al. + Comparative pulmonary toxicity assessment of single-wall carbon nano-
tubes in rats. Toxicological Science. 77. 2003, pp. 117-125

(78]  Weber N . etal. »Small changes in the polymer structure influence the absorption behaviour of fi-
hrinogen on polymer surfaces; validation of a new rapid screening technique. Journal of Biomedical Material
Research. 68, 2004, pp. 496-503

[79] Wilson M.R. et al. . Interactions between ultrafine particles and transition metals in vivo

and in vitro. Toxicology and Applied Pharmacology. 184, 2002, pp. 172-179




