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"R BB ERTFHN BALERTAKN  AMEES AL A
F R RET RN PEEZEREM - ZBABREMA T FARSRE T4
(Over-needle Peripheral Catheter) ; & " k3% 4 (Central Venous Catheter, & #%
CVC),, &% A > mEEoBREBESH > AETEMREL "].52000 % N T
FOAT c RBABEHMBENIIE A AMA R FAER 0 ERAINERRE ELZRFH
he s ok XA TR, MBI REMHML S o KBRS MISO 10555  1SO 11070 &
ISO 9626% B BSAZAE » 3 35 oo 4 P AL 2 M8k ik » A B &35 T Jif Ak (Corrosion

Resistance) |
Under Pressure) |
Aspiration)

I ¥ {4 45 77 (Peak Tensile Force) |
" 3R A2 % F7.0% F (Air Leakage into Hub Assembly during
U &t i ¥ 4+ /% 1 4 58 JZ (Strength of Union of Needle Hub and Needle

" RF & BY % s (Liquid Leakage

Tube) ; YA & " &+4 Ml (Stiffness of Tubing) ; I ZX, - 3t T B JF 507 & J8 3 30k &

HASECVCA3RZMM » Mt 45 RETT6H & &

HAEBATRAE LS F -
RIS - MEREE -
4

[l

Al

M P8 Ry i PRAN AT BGR 2 BEEea i1
EEZ R EE R A~ BN IR E B i <
5 PREGIMIBARAS B bR (it fe Som A M By 722
FHRAEG IS o BB B R e b 7 JR - A B
LAV R - MENEEYIE ")
Be R B AERIZEE ) » F4E T 1520010 N3E
% | (Intravascular Catheter) 5z " J.59704% iz £HA
T AN AEE | (Percutaneous, Implanted,

Long-term Intravascular Catheter) * ¥ LLEE —
Fif L BFRESMIE - BENEI2HIE - R

HAF SISO IR E 2 B & » &R

FiEFREEL - POFIREE(CVC) « MEaYE - EBEH

1 EBTRERR - iREREERRRE - SR EEEEE  $HER

B TSHRARET AR - Hfr T 15200101 Y E
B EFsenk ~ T 1.59708% iz R HAE A E N
A ) FT195R -
FJ.52000M% N E % (Intravascular
Catheter) , H#5 " 25 IKHE E$H(Over-
needle Peripheral Catheter) ; & " H 0 ERICER
(Central Venous Catheter * FHECVC), - &
B BBNBRBEE S EEEHE AT
R > BEETHA(DTR30R)BRER MR AR A ~ Bl
FREGEFARERR < - MR AN E AL EH BT
A F o HIERRREEE ENSTE 2N - ThEST
BABEBEZREFFIREFEFIRA - &E
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i SN A IR E N AR A - HAETER
R 2 AL A BB O E S ME - 71,5970
R R IE A FUINLE 35 (Percutaneous,
Implanted, Long-term Intravascular Catheter) |
HIEgR AT " F2E AT O IkEE
(Peripherally Inserted Central Catheter, |~ 1
PICC), - MFRTE S EEFIRIE A - HA®
ERFTa HAR I EE AR L - (S 22 d i s ml
B H 2

B HZEHCVCKPICCHEAME T » 24
b (BO) R Bt B R 2 N B RERIR AR GE A -
PAevCER Bl - B (FO) P ELFEZF RIS (Introducer
Needle) * 37 [# (Guidewire) 5 #%35 2% (Dilator)
% o HAE GBI GRE R EE R STl A M E 2 AR
M AR Al PR BT R AFIR TR - FHRPE
5 IR RIS ALMLE - s [T A M
REYFTRAMDEL AR GR - BC GBS R B
BhHIETE S (R R fE R TR E - (FRIR
MEETE AR - BRI R RIS -
RIES RS EES R A HiERE %R
HIElR iRy - MORPEEZE AES [#R - eE5]

&— 108 FRINBERRM TR EBIMELATE

TR TAE AN - FRES [R5 2 e ]
TE 0 BISEBCEE AT -

MENSERANE BB - i EH
ENEERBEESFI08FEER AN ERSM -
BN R R EBREG ST HREOER > &
HEF749 BB EF - G250 R T
e @AERAESE ) ZBME ) EFE
F1.52000%& NEE | GH1564F - HFTHE B
EHEZ208%(FE ) - Hi > THIE, %5
WAL IR RE - SR TTRER R AR
HIRAHE - NBBREREL  HEMEREE
TR% - 5 ZESEHMEI110H1-9H 2 BHF
MR R EEEY - 513,363 4F % - HIFER
B TR, 2T REFINRZE  ESM - IR
LR TR AR 2B
¥ e

BE A A8 P 38 A R A% IR i ZE
BEIANRBEZHERAZEN  HZHEER
ERANEEHRH  BEEEHA  HESEHE
B NEARZ 2 - HEFE AR MERE
o AEHEE LR RER T o DUERE

RZ 108 FRINERREM TR EBIMELFATE

BERas M EHERI R BE RS M R AERI 2R

BEREaR M FSER S BHH(%) A5 R HEATHE FEOFE (%)
D. iR SR 64 8.5 1.5200 [ A 3845 156 20.8
E. B INE S 168 224 D.5730 RENE 45 6.0
FARIEEE 26 3.5 E.0001 {48 44 5.9
H.EBRE-IRER A E 73 9.7 E.3925 [ E Y 34 45
L% R EE L ANEL R i 46 8 101 13.5 1.5440 [MENHHRE 25 3.3
J— BB Rl N A 250 33.4 F.3490 & EEFA ELHESR S 24 3.2
KGRl 5 24 32 /8T £ 0% B B BEIE T 1

R T
LIFERHE 6 0.8 e
MR . )5 H.5130 WAPREAE R Hf 4 21 2.8

o ’ 15965 R FHEAXMEAESHT 20 2.7
N/ERHHEEE 13 1.7 M
0.V R S E 2 03 E.9999 /5 20 27
PSSR S E 3 0.4 14760 FTHEHRE R A 5T 18 24
HEET 749 100.0

it YR B E Rt R Al 102 B AR A
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an'E o H TR R I 8 i B
HEEUE WA ZEISO 10555 R YIEHE » Hrh
ISO 10555-1: 2013/Amd 1: 2017 " Intravascular
catheters-Sterile and single-use catheters-Part
1: General Requirements ; © B+ $ME N
BEGEZ—REK - HAM SR ER
B S AL E R 2RISR - A11SO
10555-3: 2013 " Intravascular catheters-Sterile
and single-use catheters-Part 3: Central venous
catheters ; VfREFEICVC + ISO 10555-5: 2013
" Intravascular catheters-Sterile and single-
use catheters-Part 5: Over-needle peripheral
catheters | VeI EEFFIREE B &1 - BT (B 14
HL% HI 51 # A 1SO 11070: 2014/Amd 1: 2018
I Sterile single-use intravascular introducers,
dilators and guidewires ; ' > ZEFAISO 9626:
2016 " Stainless steel needle tubing for the
manufacture of medical devices—Requirements
and test methods ; ""J%ISO 10555-5F14E K J&i&
R B 3t L SHE R AT G IR YE » 55 -
R[] A5 3 Bl v B o 7 o 2 B e S o R PR T
W ER - BB 2 DL LB E(E Ry
WK TR K58 - B I - AEFEZ2IRISO
10555 » ISO 11070 %1SO 9626 * #17 " ffit[&3
flPE (Corrosion Resistance)iklii ; ~ " I&{EHL
JI(Peak Tensile Force)itthis , ~ " EBE NS
IR (Liquid Leakage Under Pressure)iif@ ;
AR 22 RN (Air Leakage into Hub

= FEFIKEEH KD OBIE SRR ENEE

Assembly during Aspiration)Zitlig ; ~ T e
FHE HE 555 E (Strength of Union of Needle Hub
and Needle Tube)al i ; K " #HE 1% (Stiffness
of Tubing)adhi | ZFeIHMIEA 715 - I EFENE
RT3 A2 SRS BT B3 FCVCE M i
W - BRI E AL E Ry ETiRanE
EHAMITHEH 2% -

MFERTTE

—
(g 2

Asest Etniaft e BRa g - BhE%

A S R (E R N (R R 2 S B A IR

HES K LEIREE(CVO)E =3 &

A AR NFR = -

(C)fEes 3l

1. o] 2 =R | A" B (ESPEC EFL-3,
ESPEC CORP., Osaka, Japan) ; fx{&/H
& 0 -40°C » FzriffE  150°C

2. BHER B HE(MTS Criterion™ Model 43,
MTS System CORP., MN, USA)

3. ERef el Bt PGE B (IR E S [HR g
{BEH T RSP E IR R (ZE sl
IERAT] - T - 28

4. ER IR B IO R (BEEES
RAE] - 2]k - 2Z18)

5. BB FCiE 25 (Advantage™ Pneumatic

T SER G R AR BORRSTCEE)  BERRSTEHE) BRIMREES )
001 Hrhngk 24 G 26 G -
JEBFFIRE BT 002 JEFHE 24G 27G -
003 HA 24 G 26 G -
004 R 7 Fr. - 0.035 inch (0.89 mm)
UL ERIRCEE 005 g 8 Fr. - 0.032 inch (0.81 mm)
006 L 7 Fr. - 0.032 inch (0.81 mm)
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Grips) (MTS System CORP., MN, USA)

6. VUBEX N 2498 $E 28 (Thermo Fisher
Scientific, MA, USA)

7. 1B 5t (Brannan, Cumbria, UK) ; fz /KI5
& 0 -20°C  mi= i : 110°C

8. JEEFF(Schott Duran, Mainz, Germany)

9. 7E & ffi(Blaubrand, Wertheim, Germany)

10. 10 mLiE&f f&G(TERUMO, Tokyo, Japan)

(St
1. Z#ET7K(Merck Millipore, MA, USA)
2. Sodium chloride(Avantor, PA, USA)

“ERAA
()it g it B
1. FEFIRE EST 2 8E - LIRSS
ZEE T ES 1R
(D##2 : ISO 10555-1 Annex AKISO
11070 Annex B
QEBTE
@R IFE AR S22 + 5°C20.15 M
FALIR/K AR RSB » R
BT EFES/NEE -
(D) ELH B+ 12 A B iE Z 258 7K3055
5 o R KL RS A 3T
+ 2°Ct& - BRI TTRE AR IR
W HERFIR R E R TR E 48/
H% o
(C)EUHE M » HEREIRTEAR
iz HiBlE e S H X RaE
B -
2. FEEFFIRE B 2 81 E
(1fH% : 1SO 9626 Annex D
QEBTE
@B A —FRER AREE23 £+
2°C20.5 MEALSR/K TR I BE 2
250 fA23 £ 2°CFERE TN -
(b)E R A Ho stz - BN ER
S IS AR -

(e (B 7 T

1. EEF IR BT B AR IOEE 28
(1) : 1SO 10555-1 Annex B
QEETE

(@B piesTE I - B REREE
EHe  BE EEEE (Hub) L8 A
izt 5o 3B B A5 TR HE 2 (Junction) 2.
HAERE S RARIR3T £ 2CZ
K WERIBERENR3T £
2°Cz IR R IR IR R 2 A2/
R -

(b) ES HH B 1+ 95 2 T i 5 3t 8 2
Kig ERFREGERERE - W&
B2 HA 2 SR E (Gauge
Length) » LB Z KA K E20
mm/min . J 58 5 i 1 — il [ 17
NEAFE R - sk RE TR
B > BN ER -

2. B AEIE - OIS 28 [
(4% : 1SO 11070 Annex H
QBB

(@) HY A 5 A% H B R R BEBERZ B2 150
mmZ U - DUEE 2 E B R
FRERER B L - RN g R
it -

(b)LA10 mmy/min3d 3 e i — 8l =] H17 77
EHMGER - OB E TH
B » B DMFIENER -

EVERE MR

1 EAEE - EEEIRE B P OER IR
B2 HE

2. 4% 1 1SO 10555-1 Annex C

3. EEAEE
(P8 ~ TEETREIELER JT5T 55 B BE

R REGERR -

(@22 + 5°CZZABKHTHFEIEA -

AR LS K BERR R -

g R LUEE S -
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(3)FE 7 B fia e A B S K - BRI
N2 /KBEEZE 4300 kPa » WiAERE30
- PIMEEEE B SR
i 2 aMIREL -

(e AR 2 SR R B
1. EHEE SRR B B A L E Ik
HEHE
2. k¥ : 180 10555-1 Annex D
3. B R

(iR 10 mLyESS & Bl pm BE AHE B - A8
i A22 + SCHEBAKEEHF -
HRENEFZKEEGEEANESE
(Graduated Capacity).Z25% ©

QT H FE/KEZEAEER25 % » #
Al REPERR R » R B2 KE
E25 %l AEAER - DUEE =
=g

() F B A& (Nozzle)FA T » i 2
FLHEAR (Plungen) B KA E R &
(Maximum Graduated Capacity) * #EFF
E3019 B BRI A R IR
B

() S A2 B 78S o P Y T
1 EH#EIE 2RI B BT Kt

(=4
2. K% 1 ISO 10555-5 Annex AKISO
11070 Annex [

3. EHEAEE
(DR BE BB ER22 + 2°C ~ 18
FHEE A0 - 60%.2 A F2 2R T8 1 151
HR2 /N
(2053 B ST R 148 DLSR BB A SRR 2
REFAE e I - (RGBS S 41
& FE100 mm/min,Z HEER S NIH T K
BE S —K -
(@Q$FHEIME <0.6 mm : 10N
(b)$HESME > 0.6 mm : 20N
(BT T A - i S K o178 E

fEpE AR -
(S TE R A
| HEREE : FEEIRE E 2 e
2. #fc#E 1 1SO 9626 Annex B
3. B R
(1)1 &1 % W i B A [ 8 R - R BE
JE B P 7R AR A 3 R E E S R
(Span) & [ E (A0F= 1) » AR EHE
FREEEE B SRR -
CHREZ ERENRBEHHEE - DA
5 mm/minZHERHEE I —mA T
TERTT » ER/IMEEE RIS AE]
(anFE ) » HESHE N e E A
J& (Deflection) * f#ka% #(HZ20.01

mm °

FEREAETER

—  1REERIR

AttrestEosinte - AE3 R
HEst 2R O IREE R =RE 0
ICEE - BHSIRBRGMET AR - R A
rn(EFEAT IR PR~ FEREE LA - BRI o
B R s -

= HIEAER
(M e B B
B IR b FH 03 B o AR AR
R EEREEIME S - #ETERIMEL
22y EERFRFIRERE 2 - HAT6E
HEEYH  WhEEIEARME N &
EHIMZHA - B BERG ZEA
HNFEEEREEANBE R 2 -
R RET - FEFIRE B 258
B RIS A B (1R {EASE
0.15 Mz B/ B ENRIEA R - Hilk
PHEZ GRS ; RS FIRE B2 8HE
TEALIE0.5 M2 B /K% - IR A
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Bhg -

(CMEAE R T3

AW E B OFFICEE RS TEER R
BE DA 1Y) B R P R A GERAE Fh B  R Z HE
RSN - B E S R R B T
AHITE o SR E 2 HIFHRRET -

DU T 2 A8 S SR i i — s e h I 1 7L
fif - EEFETAR - # DUIG H 2 e s
T o AitFeet ES RIS G - B EZ
EIFE G R - WA THR B R n] TS 2
WFF - FER e -

B sy T o e (RS e I &
SRR L EFIRCEE 2380 2 EIE - AR
WFFEER A O EF IR 2 S B IR e
=Rl ARISOBY P ZHE 2 B0k - JEHY)
RGBT B RSB R TE o FTE SRS —
TEIRFE R TR - b5
(=P SEEER A N EY 7 A R iGN o
HIES R REAFE - 3% EHIEZTE
R N N — e B R e S R 1

AR B NI M B IR AT R & 1 /) E
THEESTHIE (FRIY) « HEHE AR - 11
[EEEFIRE B 5 - 2R ZE
AR E T 2 TSI {E ST 48.0-9.7
N » 35975 A TS O R P A2 8 15 o e 35 7 Fe /N
JEJIE3 N 5 FTEFLEFICEE S 5 - 28
B2 AT R 2 E T~ 2 FE S8
7T1263.0-109.3 N » 7NEFE FAISOBI PR HE

=R IEER D HER - SENO RS ZIEERN

=/IME
(2#1S0 10555-1: 2013)

FA R 2 A/ NE T T{E 10815 N fE SR
ANFE AN -

A AR D EICEE Z M (B AKX
WFFCILEF 32 EHIE, - B RE AT B
K BEBEE% A 150 mmZ AT —U - DUEE
HGE AR E e - DI10 mm/
minZ H RN — WA h ) 0 B
Rylb - WAHRES (R ERATAR & 2 /) ME
THEHETHEGERD) - WEHERER - 2
BRI AT S R B L0 AT e AR R FE )
SEH{E A 112231.3-281.7 N » EEAISOE
PEASLE R A 2 A/ NE JT{E 10 N 5 25R
C YT IANE

EERE T e R B

MR RIENEERE R ANEME
RERRE - JETHIZ RIRER T S M R )
TIBEZ BB AN - IR RER B ZEY s
BRIEHAG B2 RREN - RT3 A
BRI B e s ORI S 2 5
oy AR ER 2 HIEUER o HIEEE
HT BB EELE300 kPaZ /K BE N HEFE30
W EARBHEREBRZAR -

(e AR 2 R et B

XA

AR RIS 2 B8 R B T B i
B A A R R TOEEF RS
TR EMATHE N RMEER R AR
M SEREEINE AR R 22 R R 2
(Air Embolism) * EH A A TEHIZ G FE
b o A EBRFT W3 EE IS B i 28

(B A — EE SRS B SRR

HISO 10555-11&(E

2R MMED) /N {E T ] s O s feE RN
(mm) N) N)
N)
0.55<D<0.75 3 001 9.7 1.2 3
0.75<D<1.15 5 002 8.3 1.5 3
1.15<D<1.85 10 003 8.0 1.0 3
D>1.85 15
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=N B ER DB E - P OBIREE (TR0 S EaiER

SR HEE SPEET (N)  FEHEZE {RISO 10555- 1 (BRI EE 2 i/ IME (N)
Distal 97.7 3.1 10
Middle 90.3 32 10
Proximal 93.3 5.5 10
004 Distal-Junction-Catheter 92.0 6.9 15
Middle-Junction-Catheter 90.0 3.6 15
Proximal-Junction-Catheter 83.0 2.0 15
Catheter 98.7 5.0 15
Distal 104.3 5.0 15
Proximal 103.7 0.4 15
005 Distal-Junction-Catheter 85.7 4.0 15
Proximal-Junction-Catheter 90.3 5.0 15
Catheter 109.3 3.0 15
Distal 87.7 2.1 15
Proximal 63.0 1.0 10
006 Distal-Junction-Catheter 75.7 6.4 15
Proximal-Junction-Catheter 71.7 5.9 15
Catheter 86.7 0.6 15
" n=3
xt - EENNHE - BRI B ERFEZIEE TN\~ BB DHE - P OFIKEE (585 5)

RHR/IME
(2#1S0 11070: 2014)

5 [fREED) /MBS
(mm) N)
0.55<D<0.75 5
D >0.75 10

BRPOEICEERTS LSRR - i
3EAE MG - WEREREUR - FEHEARIRL
ERAAERFBRMEREDI300 - FTHR
WEL > TR EE IR Z BT -
(B) 1 B S A R 7

ACHIE Z AR Ry BRI B et 2 81
B R BT > FH D bt o R B S TS
AR TE - MR ARSI TRFIREF I - 1
BRI 1 B S B E 2 e E

SER |48 HRISO 110701& B 7

jffi HiE ﬁ%ﬁ e M
(mm) ™)
004 0.89 281.7 2.6 10
005 0.81 245.0 10.2 10
006 0.81 231.3 5.4 10
n=3
fgr o WIENHS REBE R - 3EEEEF IR B &

)

ST BT E LR 53 AT A B REaBa i
BUT3EE 2R  BRETE B A 2 8
il T AR SRR IR AN - B AE E E0)  f
REZ B -
FHE R
FEE (Deflection) FAAHIT 27378 5 = Bk 1
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=+ - sHERIMEHE - SRR

Iy HIE PR i e KIS0 9626
s o Pl R BEZEAATE
(Gauge) EEEE TERIF
. (mm) (mm)
(mm) (N) (mm/min)
001 26 10.0 3.1 0.13 0.005 0.45
002 27 9.5 2.7 0.19 0.005 0.52
003 26 10.0 3.1 0.12 0.005 0.45
* n=3

A FEEHE RN —E (T 2 L
BEY - s BEE g BHALRR L3
TERIRE R R E 1 - ASBRst B2
IR B 8T 2 sHE T IR - (REEEEE
& R AR I o U5 e B 0 P DI ] T
gein B b o HIEAEREUR - Z2HUELZ AT
R ERTE L B {ETHR0.12-0.19
mm -+ 3/NRISOB] FE AR HE AT 8 2 i K&
#F{H0.45870.52 mm » FERELEANFRA -

fham RS
At gest B EREFTT 2 ofFhale - KIRISO

B P AT HE 7 STt {6 538 FH BRR RH L BE 2 T
B WS R S S s B A G IR R

% > EFREARTEEMRE - FHEEMSZ
B o MR REHEER ok o i

AmTEM AR « ERTT  ERE TR AN -
RGEFE 2RI © SR B EE TR R gt
EHIMEREA S SRR - B AT S ISOBIFAR
#e 2 ZOR - MHBRRGSR AT ETBEE 225 -

ZENRK

1. EAEFRIES - 2021 - BERMSESRE
HE - 110.04.26E R EF 551101603189
W e

2. BEMBERDERAF - BEEES[HR

FRIREE (CVO I E A -
[https://healthcare.kyst.com.tw/product/
detail/1270]

. IR NEE YR A G BN R K

JESE L © 2020 © 1084 Y B E 24
PR R E RSB AT - B R
f#fzHvol.71 ° p.12-25
https://www.tdrf.org.tw/wp-content/
uploads/2020/09/Vol71special2.pdf]

- IR NSEEROR A G 2B EEY N R K

JEE T - 2021 - BERRGRHA RFE(5H
WFEM R (ARG © 1105:1-9H)
[http://www.fda.gov.tw/TC/siteList.
aspx?sid=4230]

. International Organization for Standardiza-

tion. 2013. Intravascular catheters - Sterile and
single-use catheters - Part 1: General require-
ments. ISO 10555-1.

. International Organization for Standardiza-

tion. 2017. Intravascular catheters - Sterile and
single-use catheters - Part 1: General require-
ments. AMENDMENT 1. ISO 10555-1.

. International Organization for Standardiza-

tion. 2013. Intravascular catheters - Sterile and
single-use catheters — Part 3: Central venous
catheters. ISO 10555-3.

. International Organization for Standardiza-

tion. 2013. Intravascular catheters - Sterile
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and single-use catheters — Part 5: Over-needle introducers, dilators and guidewires. AMEND-
peripheral catheters. ISO 10555-5. MENT 1. ISO 11070.

9. International Organization for Standardization. 11. International Organization for Standardiza-
2014. Sterile single-use intravascular intro- tion. 2016. Stainless steel needle tubing for
ducers, dilators and guidewires. ISO 11070. the manufacture of medical devices - Require-

10. International Organization for Standardiza- ments and test methods. ISO 9626.

tion. 2018. Sterile single-use intravascular
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Establishment of Test Methods for Intravascular
Catheter

CHENG-LIN TSAI, SHENG-WEI WANG, SHU-FANG DENG,
MEI-CHIH LIN, SU-HSIANG TSENG AND DER-YUAN WANG
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ABSTRACT

Intravascular catheters are intended to be transcutaneously inserted into the vascular system.
These medical devices, including over-needle peripheral catheter and central venous catheter (CVC),
are designed for infusion of drugs and nutrients, blood sampling or hemodynamic monitoring. Both are
classified as “J.5200 Intravascular catheter” in the annex of Regulations Governing the Classification
of Medical Devices. Recently, there are numerous adverse events concerning these medical devices,
causing additional clinical treatments, most of which were caused by product leakage. This study aimed
to establish testing methods for over-needle peripheral catheters and CVCs based on ISO 10555, ISO
11070 and ISO 9626, which included tests of corrosion resistance, peak tensile force, liquid leakage
under pressure, air leakage into hub assembly during aspiration, strength of union of needle hub and
needle tube, along with stiffness of tubing. These methods were also applied to 6 samples, inclusive of 3
over-needle peripheral catheters and 3 CVCs. The results showed that all the samples met the tolerance
or specifications set by ISO standards, and will be offered to the competent authorities as regulatory

references.
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