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BASEVIITE R SN

BEVBIAR  BOER - BOBEAR B
ZEANE - MO - RaE N ERER R
=R ERERAE S 7 nf R IE SRR EA L
PR RS EE T (EGA-MS)Y & ~ HiE R
BHRHESY o FEREME R A F EZ2EFDA
Guidance'” + 5EFEHLUSP 37<881>" K B2
HHEP 8.0 | F & A8 35t B M 2 17 vl IR M 1
BRI R A S T B R R o R e
% e

A H ATl id & B R M 2 nl a8 240
1487 » HAN AR IHE SRR 7R » Al #E
ErRR615R » AL AT R HE S B8 B R A
Eata 160k - (LEERMER4SE - FHERE
ITERI0Q2FEEM T EMET ERIESEEH
o R AE S BRI EELET 130 - AR
MR E TS AR A ST 5Bl B0 A2 E R
IEFEA 6 - REEF GROIFHETHEEIT K
SRV RS RN R MR g
FEY > MEIG RS B AR A B KR TR
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LEEMEEGETRE - AGTEKE T oIt
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B E B E D RE MR T - BREEF
KRBT E oA Bl 2 B i e gE T - G FE
FHRR AT 2 057 35 Tl fd & A o 3 o
TERERE  FAEERETRETIEE 2
E

RIS
—

(e 8 « AL (Polylactic acid, PLA) » 2
FEE (Polyglycolic acid, PGA) ~ T2 ZFEH,
% (Poly (lactic-co-glycolic acid), PLGA)
¥ S 7SERIF (Polydioxanone, PDS) ~ &
C.NES(Polycaprolactone, PCL) + T iE A&
fix % Ee(Polypropylene carbonate, PPC) ~ 2
— AR EE(Polytrimethylene carbonate,

PTMO)}# H Sigma-Aldrich °
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BE AR RS AR — -
R e
AT B AR 5 B BE B EH BN BE B 7%
HETTIIREME RS - F A M R T T
ko 8 E RS - EEa ST
HEREM BRI 43Y » MTS » £E)
()R A7 S/ B F8 35 B (Pneumatic * 200 N -
MTS - E[E])
(E) B LR FE(EGA/PY-3030D » Frontier * H
)
() SEAH G BT E R 2(GCMS 5975T » Agilent
FEE)
(H) K5 % K FE(Analytical Balances °
MettlerToledo * i)
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(IRIRELA]
AEtEE S R IR BB S 8 75
B ah oy - Thue kel 77 1 2 e 55 B 42
BRUSP 37 J BN EEBLEP 8.0 2 AR HEHE T H
- FEE R
1. fpAA R T )5 5 BB (Tensile strength) » 32
1B % L B o 2 BRI B 1 L BT AR
HIEGRARANZR — o R RS B IS SR
ZoRnR= -
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RIS TR AR T S D RENE AR TR RS

&—  MERIERREELREN

% 103A 103B 103C 103D 103E 103F
01 02 03 01l 02 03 0l 02 03 0l 02 03 0l 02 03 01 02
A iR Z i mE iR iR Z Rk
RERAK, PGA PGA/PLA PGA PDS PGA PGA
bax PDS copolymer PCL PTMC
PPC
USP 1 30 60 1 30 60 O 30 60 1 30 60 1 30 50 0 3-0
size
ME 9 75 45 90 75 45 90 70 70 90 70 45 90 75 75 30 45
(cm)
A ZHRAEN ZHAEN ESE ] B3 FEH

R~ MIRLNREME A ERUSPEREP RIS I (4 B AR A 4 LEER

TR 0 R S FTHELR R 1 A B

EHH USP 37 EP 8.0 RN ESES USP 37 EP 8.0 bilFRNESES
EEN 1016 5f5& 1068 5t ST/1516° STEe/1516
HE R 10 5108 5/107% 5K 5/157% 5/157%
HEEE 125%8200mm 125%200 mm 150 mm gk sk 100 mm
RIfESHE 30+ 5cm/min 25t030 cm/min - 30 cm/min PR sk 30 cm/min
FIRSHIE B B B - - -

KA HERVEE) HEREE) fpic e LRiE<881> fIEER FRE-SEE R
BN TE B, TEH TE TEH [EE<881> =R TEH
et I PTTR mhatens  WEK WEX goalf
FERHAE SEEE SEERERE SEIEARNE SPIE SEIERENE S EERE
a. FE>75mm BRI K
b. & 1B LA R BR AR (E B E(E - FENfE 1006

(1)ELE #7300 mmiE&E7 1006 - HE

ERE SRR T—(E B4 -

(3) 5 1 5 0% T i 21 1 5 R A B A e L
F o e BRI B R 150 mm >
Al R B B A R A B o

(4) AR ER300 mm/mindE{ TR 7E )
R -

(5) 2B ZE B E 1 0K S {EEFIE - BN
ZEILHVSHH S E AR PIMEEHIE -

2. DRelk e be- 51 BLiR il ok /o 5l B

(DEREA7100 mmZ [ $1 & SRS 16 -

(2 HE SRR ELE 57 I FC B BT R B A

(3) AR (#3328 300 mm/minsfE 1T §1 B
RS A

(4)3E B ZE B SHH ST EAEHIE - BOM
B2 BV S AH S RE B B BB E A E -
wHA A REARZEK - BIE
1048 -

3. B R

(B RRARREG T B L @i kR
A
HETRE S S R EES T O
LG - REEHEGE S BEK
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K= MR EEHER- S EZE SR BN AR AR BLRIAE R B R

EP 8.0 (N)
USPR~f HSIRIT USP 37 (N) LR e
FEE &l BIE FEE &I
12-0 0.01 - - - - -
11-0 0.1 - - - - .
10-0 0.2 0.24 - - - -
9-0 0.3 0.49 0.45 0.23 - -
8-0 0.4 0.69 0.70 0.35 - -
7-0 0.5 1.37 1.4 0.7 1.4 0.7
6-0 0.7 2.45 2.5 1.3 2.5 1.3
5-0 1.0 6.67 6.8 3.4 6.8 3.4
4-0 1.5 9.32 9.5 4.8 9.5 4.7
3-0 2.0 17.4 17.7 8.9 17.5 8.9
- 2.5 - 21.0 10.5 - -
2-0 3.0 26.3 26.8 134 26.8 134
0 35 38.2 39.0 18.5 39.0 18.5
1 4.0 49.8 50.8 25.4 50.8 254
2 5.0 62.3 63.5 31.8 63.5 31.8
3and 4 6.0 71.5 - - - -
5 7.0 - - - - -

<P ~ $TERAR R SR 1058 5t B - SE B ZE S ER BN B2 AR AR AR B RIS R B oK

USP 37 (N) EP 8.0 (N)
s ;@;gg AR T
THE MEE PHE MWE PEE EE
11-0 0.1 0.069 0.049 - - - -
10-0 0.2 0.137 0.098 - - - -
9-0 0.3 0.206 0.147 - - - -
8-0 0.4 0.490 0.245 0.50 0.25 - -
7-0 0.5 0.784 0.392 0.80 0.40 0.80 0.40
6-0 0.7 1.67 0.784 1.7 0.80 1.7 0.80
5-0 1.0 2.25 1.08 2.3 1.1 2.3 1.1
4-0 1.5 4.41 2.25 4.5 2.3 4.5 2.3
3-0 2.0 6.67 3.33 6.8 34 6.8 34
- 2.5 - - 9.0 4.5 9.0 4.5
2-0 3.0 10.8 4.41 11.0 4.5 11.0 4.5
0 3.5 14.7 4.41 15.0 4.5 15.0 4.5
1 4.0 17.6 5.88 18.0 6.0 18.0 6.0
=2 =5 17.6 6.86 18.0 7.0 18.0 7.0
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RIS TR AR T S D RENE AR TR RS

RESERG RO~ BRE T
BTCNEE  EHEREE - BERE TR R
R R SRS T - SR E G
GEES SUI
A BRI
fi B U B R 5 1+ 50°C (hold
1 min)LA20°C/minFH i8R A8
700°C
B0 LA B S8 N R A 8 AR T R
£ :300°C
B RAHEITEEE
FHHET ¢ split mode(30:1)
TEEF I (Inlet)IELFE : 300°C
{EHIES(Aux 2)TBE : 300°C
GCEH : UA-DTM column(2.5 m
x0.15mmi.d., 0.47 0.d.)
C #Ji% A : He, | mL/min
D HEFETHRBR: - FRIAIRE300°C (FE
FF34.557 8#) #8573 BT RE R fs34.553
E T {578 % (electronic impact;
El) : 70 eV
(Q)E5r R E R EAE T
S RIFE S S TR AL - L
MR - BMOEAR - BH &8 AE
Wi~ BOANEE - BaNERRE - B
= HELREEAESF0.2 mg » AEHEFEE -
BT DUE s T =G A
BAMEBEIAMETEREFETS
M+ BB AR BB 3 R0 A SR A 1T B 2N
()RS PR A A
53 RIFERE S TR EE R AL - L
Bk - BOmRAR  BH _HAER
M~ BOANEE - B NERERE - B
= FHEERRFEER0.01 mg » FEHEFEE -
BRI - DUE 8 A 5 =t
ABA R R T E T
Sy 0 EE AR R 3 R % B R EE L
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LT M 444002 me » KEREFPE -
BT - DUE MR A R
N 5 T 0 o e 1
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B SN 0 DheE I S e ke T IE B R iR M R
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TT iR S5 B SR L K BN EE L - A B R
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TR BOER  BOBEAR  BH_EA
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% e
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T AE AR BB Rl ¥F & BN SE Bk 8.9 NDLE -
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{ESTEARRE SR 1R a5 - B SEHLER ER
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FEETR - SEOMNEEHAE K - HHRAAR
AR A E DS - FEFF IR 1066 » D15
SEIEERAIEKE - AREGEHBIEREKI100
mm.Z [ ST A& SRS - A AE S ERELET 3 IR
HE EMOIE - DASTRSEIIEE R A E MK -
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KA~ HERIBRMIRIGEEHERAER

BASEVIITE R SN

B yserer B e ot L KRN

A A (N) for USP (N) for EP ySpP37 EP 8.0

103A01 1 4 =k mean 74.9 73.8 49.8 50.8 USP/EP
C V% 6.0 7.6 - -
Min 66.4 66.4 - 254

103A02 3-0 2 B mean 16.9 16.3 17.4 17.5 -
CV% 12.3 8.0 - -
min 14.5 14.0 - 8.9

103A03 6-0 0.7 R mean 3.0 3.2 245 2.5 USP/EP
CV% 14.3 8.8 - -
min 2.0 2.9 - 13

103B01 1 4 ZERREK mean 98.5 99.4 49.8 50.8 USP/EP
CV% 34 4.8 - -
min 91.7 91.7 - 25.4

103B02 3-0 2 ZHAmAE  mean 31.7 30.0 17.4 17.7 USP/EP
CV% 8.3 8.3 - -
min 27.9 26.6 - 8.9

103B03 6-0 0.7 ZARFREC  mean 5.6 5.6 2.45 2.5 USP/EP
CV% 8.3 11.1 - -
min 4.8 438 - 13

103C01 0 35 B mean 67.1 68.3 38.2 39.0  USP/EP
CV% 4.6 6.3 - -
min 63.0 58.0 - 18.5

103C02 3-0 2 AR mean 23.9 23.8 17.4 17.5 USP/EP
CV% 14.6 10.0 - -
min 17.3 21.7 - 8.9

103C03 6-0 0.7 ==k mean 5.5 55 245 25 USP/EP
CV% 9.5 8.9 - -
min 4.6 5.0 - 1.3

103D01 1 4 B mean 62.1 59.9 49.8 50.8  USP/EP
CV% 6.2 8.2 - -
min 57.4 52.4 - 254

103D02 3-0 2 iR mean 26.6 27.0 17.4 17.5 USP/EP
CV% 6.9 7.3 - -
min 24.1 24.1 - 8.9

103D03 6-0 0.7 BfR mean 3.9 3.8 245 25 USP/EP
CV% 8.6 10.6 - -
min 33 3.3 - 13




RIS TR AR T S D RENE AR TR RS

&~ TERIERM IRTI5EE A B RER (1)

235

*%E‘D” USPR~F fﬁ{fg TIRE RIVHIL RIS RRERD FrE
A o (N) for USP (N) for EP ysp37 EP8.0
103E01 1 4 ZRHREK mean 77.7 78.6 49.8 50.8 USP/EP
CV% 2.9 4.4 - -
min 74.6 74.6 - 254
103E02 3-0 2 ZiREEX mean 24.9 24.4 17.4 17.7 USP/EP
CV% 43 9.6 -
min 22.9 18.4 8.9
103E03 5-0 1 AR mean 10.1 10.4 6.67 6.8 USP/EP
CV% 42 42 -
min 9.5 9.5 34
103F01 0 35 R mean 36.3 38.0 38.2 39.0
CV% 28.0 27.2 -
min 22.6 27.4 18.5
103F02 3-0 2 skl mean 19.8 18.5 17.4 17.7  USP/EP
CV% 19.4 14.0 - -
min 14.8 14.8 - 8.9

a. % AR H (Coefficient of Variation, CV)

EH > BOEWNE  BRoAERERE - B=H
FEMRFAEEF70.2 mg - DUBE 1BV IR e S B
ST RIS S T ERE - FE LS
T-0.01 mgfia (EAEHIARPRHIE - HIEURS R
ol — o FHEN R E R R R RA - ma TR
ENIUARIE /1A 250-500°C ] - EALEE - B
TR INER e B nn N B ik I B BN SR R
2250-350°C ; B LEERE S 3B L BE AL BA AL g
BEATR300-440°C 3 B = F IR R Be 2 AL R
BEAA350-450°C 5 BEABB AR EE T
2400-500°C [ - il FHARYE L 20 R [ 3 v
S HH 2 e 1 R PR 2 W A BE T (m/2) 5y
AIEPLA (56, 128, 200, 272) ~ PGA (100, 116,
158, 216) ~ PLGA (56, 86, 100, 116) * PDS (42,
58, 73, 102) ~ PCL (55, 69, 97, 115) » PPC (57,
87,102,116) &zPTMC (43, 57, 102, 103) » 735
53 FREE L B T [ B TR TR

F A e prr g 37 Y AR AR SR A B R 7 s
FAFHERE R - BT E iR E T T - SR
] 3 B o o A Yl SR (1 )+ E A P A5

25 R e ) R AR O T T ] S ) B R

ERAH B LRy - eiE ABVRBRE T

250-400°C ZfH » FRE53 FsPGA ~ PDSK&PPC ;
T B B AR I /T A 250-440°C 28 > ERR
53 F5PLGA ' T #g CEVR R I 771 52300-500°C
2 FRBPGAKPCL ; MlEDE &
/T 12250-350°C .2 » T3 FPDS ;5 ks
EE LR 1 5 /1 FR300-440°C Z [ » R B
PGA ; I f8 PR R E R/ 12300-450°C 2 R
TS BPGAKPTMC -

& i

fEThretEa e A o 2R 5R ) 0m
BRI & S5 B BE B B WO BE B 225K - fle
A027E 1015 Fe 5 R AA 7 ) o FEE 239 (A
3 B0 B2 B J BN BE HLBESK < 1 A {1 BB Bl 7F
BEONEEHEIRS 9 NPA L » #E— P EERIAX
=il B 5 (] B L SR 1 1 O A4 B 07 5 B R 5%
FER ISR/ NGRS 5 14.5 N - BEL{RE
(Coefficient of Variation, CV)512.3% - BUMZE
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AN~ ERIEH ERER DRI R

I
g usery 2B mm e O
(N) USP 37 EP 8.0

103A01 1 4 B mean 98.596 17.60 18.0 USP/EP
C V% 18.7 - -
min 73.223 5.88 6.0

103A02 3-0 2 B mean 22.516 6.67 6.8 USP/EP
CV% 17.0 - -
min 17.427 3.33 3.4

103A03 6-0 0.7 B mean 6.656 1.67 1.7 USP/EP
CV% 48 - -
min 6.219 0.784 0.8

103B01 1 4 Z Rk mean 49.893 17.60 18.0 USP/EP
CV% 15.4 - -
min 40.351 5.88 6.0

103B02 3-0 2 2w mean 17.441 6.67 6.8 USP/EP
CV% 8.7 - -
min 15.203 3.33 3.4

103B03 6-0 0.7 2wk mean 6.024 1.67 1.7 USP/EP
CV% 8.4 - -
min 5.570 0.784 0.8

103C01 0 35 sk mean 20.638 14.70 15.0 USP/EP
CV% 9.6 - -
min 18.345 4.41 45

103C02 3-0 2 R mean 27.165 6.67 6.8 USP/EP
CV% 13.3 - -
min 22.758 3.33 3.4

103C03 6-0 0.7 B mean 4.560 1.67 1.7 USP/EP
CV% 25.4 - -
min 3.532 0.784 0.8

103D01 1 4 B mean 39.945 17.60 18.0 USP/EP
CV% 21.9 - -
min 27.691 5.88 6.0

103D02 3-0 2 iR mean 26.686 6.67 6.8 USP/EP
CV% 10.2 - -
min 22.460 3.33 3.4

103D03 6-0 0.7 B mean 4.500 1.67 1.7 USP/EP
CV% 2.8 - -

min 4.325 0.784 0.8
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B, B g ) Iy FARSEER(N) -
e USPR e HURE i iy
(N) USP 37 EP 8.0
103E01 1 4 E4 g mean 51.084 17.60 18.0 USP/EP
CV% 17.3 - -
min 41.769 5.88 6.0
103E02 3-0 2 AR mean 14.292 6.67 6.8 USP/EP
CV% 8.4 - -
min 12.765 3.33 3.4
103E03 5-0 1 B4 mean 11.286 2.25 23 USP/EP
CV% 11.0 - -
min 9.616 1.08 1.1
103F01 1 4 ek mean 70.908 17.60 18.0 USP/EP
CV% 7.8 - -
min 63.495 5.88 6.0
103F02 3-0 2 itk mean 37.573 6.67 6.8 USP/EP
CcVv 5.5% - -
min 34.822 3.33 3.4
a. BEL{RHE (Coefficient of Variation, CV)
Tt 7THEATFEMEFRANEREER
VARIEZ] TEVERET ENRUR P

Polyglycolic acid, PGA
Poly(L-lactide), PLLA
Polydioxanone, PDS
Polycaprolactone, PCL
Polypropylene carbonate, PPC
Poly(trimethylene carbonate), PTMC
Poly(lactic-co-glycolic acid), PLGA

300°C-440°C
250°C-350°C
250°C-350°C
400°C-500C
250°C-350°C
350°C-450°C
300°C-440°C

100, 116, 158, 216
56, 128, 200, 272
42,58,73, 102
55, 69,97, 115
57, 87,102,116
43, 57,102,103
56, 86, 100, 116

BREESR A SIRAR AT BR J5R P G 5 - WIS i
/NRJIBEE R 14.0 N » B EARHUR8.0% © HER
B gl A B EAREUE R EK - (HARE
B as T (e A B A FTI 15 0y 388 AR B K - M e
L H 8 S BIAEAE BRI 5 A S i A T R
RLSITERE o EMBEFO1 MR 10M6R LS {5R5R 150 S
PERE A 35 B SE B R R BN SR B K - [
BB AT S BN EEIEIK 18.5 NDA L » sE—H

PRE A Kt S B ISR 1 10 AR AR 0
FEBIBE R - IR NE SRR 22,6 N » B
SL{RUR28.0% - BRUNEEITERINS AT )
IR - SR NRR A R274 N
BRRHR27.2% » FEREUR R R AR
BB AR - TREIR R R SR E R
B+ R LA S ARAE B FIRE T
$THE » HEARGRBR IR KIS S B IR B
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Research and Discussion of Material identification
and Performance test method for
Absorbable surgical suture

YOU-NING HSU, KUAN LAO, SHOU-CHIEH HUANG, YU-PEN CHEN,
HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

In order to assure the quality of absorbable surgical sutures in markets, two product tests, an analysis
of material composition and a physical performance test, were established in this report. Between April
2014 and November 2014, 17 samples of 2 to 3 specifications from 6 suture products were collected
from supplies in Taiwan. The physical performance of the samples was tested according to the guidance
document “Guidance for pre-clinical testing of absorbable surgical suture” published by the Taiwan
FDA, USP<37>, and EP (8.0). The tensile strength of the suture and the suture-needle attachment were
examined using a tensilometer, while the material composition was analyzed using a pyrolysis-GC/MS.
All samples passed the test of needle-suture attachment, while 1 out of the 17 samples failed to meet the
criteria for suture tensile strength. All 6 products examined fulfilled the regulatory requirements for the
material composition of the surgical sutures. In this study, the method using EGA-MS in the analysis
of suture material was established and the analytic references for 7 high molecular polymers, including
Polylactic acid (PLA), Polyglycolic acid (PGA), Poly lactic-co-glycolic acid (PLGA), Polydioxanone
(PDS), Polycaprolactone (PCL), Polypropylene carbonate (PPC), and Polytrimethylene carbonate (PTMC)
were given. The method and the references reported here can be adopted in the industrial testing of the

absorbable surgical sutures.

Key words: absorbable surgical suture, performance test, pyrolyzer-GC/MS





