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BASEVIITE R SN

BRI TAR  BOER - BLEAR B
SN - BO N - Bin NERERE R
= R AR S 7 v & T R AL
PR SRS B T (EGA-MS) & ~ HiE R
BHRHESY o FEIREME 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 & R B ae M 2 nl a8 240
1487 » HAN AR IHE SRR 7R » AR #E
ErRR615R - AL AT R HE S B8 B R AN
e E 160k - (LESGHME G455 - HRE
ITHERI0Q2FEEM T EMET ERIESEEH
o B AE SRR LR 130 - AR
MR E TS AR A ST 5Bl B0 A2 @R
IEFA 6 - REEFGROIFHEITHEEIT K
SRV RS - RN A MR g
FEY > MEIG ARG B AR A B KR TR
HETRE > AEERIVEIHIOHBERETS
099161276558 /275 T BT IR A A & HR B PR HT D
AL | OV B RIRE N 2 R L 2 G R FE R
LEEMEEGETRE - AGTEKE T oIt
o FRER R AT AR e | @7 AT I F il dd
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  FAEEETRETIEE 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.NEE(Polycaprolactone, PCL) + T iE A&
fix & E&(Polypropylene carbonate, PPC) » 2
— AR % EE(Polytrimethylene carbonate,

PTMO)t H Sigma-Aldrich °
(s - R103FE4 A B 1 AR - EBRESM
A B 7 ek U T Ol 16 5 A E L (DA T R B A
et (23R ) - B & ASH
CEE3MH - ZHHEME)HBEE L - &
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
)
() SRAH G BT E R 2(GCMS 5975T » Agilent
FEE)
(5) K5 % K FE(Analytical Balances °
MettlerToledo * i)

= BBA

(IRIRELA]
AEtEE S R IR BB S 8 75
B ah oy - Thue kel 77 1 2 e 55 B 42
BRUSP 37 K BN EEBLEP 8.0, 2 AR HEHE T
- FEE R
1. fpAA R )5 5 BB (Tensile strength) » 32
1B % L B o 2 BRI B 1 L B AR
HIEGRARANZR — o R AR B SRS SR
ZoRnR= -

2.5 B AR R SR A B (Needle
attachment) * 32 B 5% B EH BOM ZE LIS
TBR PR LLB B AR TG R R A 2R — 5 A&
FA R BRI AS SRR AN FRIY -
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RIS TF iR S B 8 R Re A TR
F—  MEREHEREALREN
ok 103A 103B 103C 103D 103E 103F
0l 02 03 0l 02 03 01 02 03 0l 02 03 0l 02 03 0l 02
fiith AR AR AR FHAR R ZARHREL
LN PGA PGA/PLA PGA PDS PGA PGA
bax PDS copolymer PCL PTMC
PPC
UsP 1 30 60 1 30 60 0 30 60 1 30 60 1 30 50 0 30
S1Z¢
f(f%%) 90 75 45 90 75 45 90 70 70 90 70 45 90 75 75 30 45
cm
it ZHAE N ZHE NN FE EH B3 EH
T~ MIBINREIME R BERUSPERE PRI {4 BRAA RIS (4 L%
TR 0 R S FTHELR R 1 A B
EHH USP 37 EP 8.0 RN ESES USP 37 EP 8.0 bilFRNESES
N 10f5 515 10f5 51 SHR/1S1E° STR/1516
HER 10 5108 5/107% 5K 5/157% 5/157%
HEEE 125%8200mm 125%200 mm 150 mm gk sk 100 mm
ISR 30+ 5cm/min 25t030 cm/min - 30 cm/min PR sk 30 cm/min
FIRSHIE B B A - - -
A HEREE) HERVEE) fpic e LLiE<881> fIEER FRE-SEE PR
BN TE B, TEH TE R TEH [EE<881> =R TEH
FERHAE SEEE SEERERE SEIEARNE SPIE SEIERENE S EERE
a. :=E>75mm AEFEHEI2K
b. & 1B LA R BR AR (E B E(E - FENfE 1006
(D& EAI300 mmifk & 471016 HE o
(ERE A HR R T —(E A - (3)LARLAFEEE300 mm/minitE (T $1ELfR T
(311 & & H 9 i 2K A B E Bl B 1 2 2L iR IsE s
J: » A& EL i By A R 5 150 mm - (4)26 B ZE BB S RH S {E A ALE » BOM

A FH A RS (L B R B R o

(@UﬁﬂEF'EEAZwO mm/mindETTREA R ]

(5

CailEnn
)3 BIBEHL 107 S EIEHAIE - BN
SRV SHL P E R EBUEEAIE -

28 S S SE S (E R B BHEEAIE
B H AP EE R E AR EESK - BT
fH10%H -

3. MBS RIS

(1) BAAL i SRAH T AT 8 B8 oo AT 7 i i

2. jfb/liufc?‘ﬁ SHEL{RREIER T 5R AR VA
(DB RAI100 mmZ [ #1562 SRS 15 - ST T RILE RS T T
(2)iRF ik 5 R B - 1] A B S E S B b I LR - RE B S BV
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BASEVIITE R SN

=~ #RKTAR D58 E A B- S5 B ZE S ERBUNZE S ARARARAR BURI AR SR 2K

EP 8.0 (N)
USPR~T SRR 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 1054 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 f{%ﬁé 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

RASE L IR - BARIRE -
BB ~ EHIERE - HEFET - IR
R ER T SRS T - R R
EA2EUNT -
A BRI
fi B U B R R 5 1+ 50°C (hold
1 min)2A20°C /minT+iEE R I 1H 2

700°C
BN fi B S FE TG AT B B R SR VR
& :300°C

B SRHEATE A
FHHET ¢ split mode(30:1)
FEH I (Inlet) iR : 300°C
EHIZR (Aux 2)7HE : 300°C
GCEH : UA-DTM column(2.5 m
x0.15mmi.d., 0.47 0.d.)
C #HR%H : He, 1 mL/min
D HEFETHR G - FARTEEE3007C (7
FF34.5578#) M8 53 BT RE R fs34.553
§ o
E 57 % (electronic impact;
El) : 70 eV
(@)E 7 # B E R AL
S HIFERE 7 TRERE R - BL
Ml BOmEARK  BH SR
il ~ MO AER » BRai R EREE R
= FERFREER0.2 mg » fEHEFEE -
BEBRELAA  DUE s AR 7 A
BN SR MH T A R R T
T BB SR 3 RN R A SR A T R B
(3 AR AR IR PR T
73 BIFEE S 7 TR R LR - D
FElk  BOMAR  BH E AR
i~ O AER ~ Baa R EREE - B
—HEREEER0.01 mg » FEHEFEE -
B R AL - DU 2 5 05 =0
A B R R R AT E s P AT
G o ol B A A B 3 R ik B R e B
#

() 5

BT R 44902 me » REREFTE -
BT DU MR K
N 5 R T8 o e £
SIAT B A3 U B B
# -

7w R

Kt EE B Rk T5EE B A B8 H
B SN 0 DheE I S e ke T IE B R iR M R
758 S B R B B R R OR s S o HIER
T3 R AT 6 B SR B R B SR - B 8 R
B3 FF FH 20 AR A B SRAH R B RS L
TR BOER  BOBEAR  BH_EA
B~ BOAES - HEiN RN AR =
ik e B <5 77 O] W = o9 TR 2 M R T
% e

MR TR R B RS R - e i
frhm g 23 R~ - 178 - B RS
AO027E 106 AR 5R T 158 S 2B f516.9 N » R
SEEFEITER7.4 N ESIREEAT5R JI5RE
SEIGEF516.3 NIRAZEBOMZEIZK17.5 N »
T AR BB Rl F & BN SE 25k 8.9 NDA L -
BB FO 1L 10166 B 5 68 3R ) 50 S 39(E 43 B Ry
36.3 NJ238.0 N » A FEEFZEHMEKIL.2 N
BUNZEHLER39.0 N » [T AE ([ BIE HI &5 & B
BEHIER18.5 NRA L » fR#9R J1om EAE SR AN 5R
_‘75 o

{ESTELRRE SR 1 om a4y - B SEHLERER
DNZE B 5 (AR RS A [F] — A A R RS A I S 168
e  SEOMNBEIR I ZEK - A LBRIARY
AR E DI E(E - FEFFINIE 1066 » DA15HE
SIEERAIEKE - ARFHBIEEKI100
mm.Z [ ST A& SRS - A AE S RIS IR
HE EMHOHE - DASTRSEIIEE R A E MK -
B IR  fEefFinte - S EIR-3ER
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A A (N) for USP (N) for EP ySpP37 EP 8.0

103A01 1 4 B A5 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 ZEEREK 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 ZffmA  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 ZiRFREC  mean 5.6 5.6 2.45 2.5 USP/EP
CV% 8.3 11.1 - -
min 438 438 - 1.3

103C01 0 35 sk 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 iR mean 5.5 55 245 25 USP/EP
CV% 9.5 8.9 - -
min 4.6 5.0 - 1.3

103D01 1 4 i 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 BEAR mean 3.9 3.8 245 2.5 USP/EP
CV% 8.6 10.6 - -
min 33 3.3 - 13
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RIS TF iR S B 8 R Re A TR
FA - MEREEMIEN BERERAER (18)
Bir usere 2 i oot L SRR
A o (N) for USP (N) for EP ysp37 EP8.0
103E01 1 4 ZEHREC 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 3.5 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 AR mean 19.8 185 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 5 T e A 2R oA L P T P R R BT RE

ELRFREE0.2 mg - DUBE FUEVERRGRIEE R ERRAIBI £y - e ARG ERE /TR

ST RIS S T ERE - FE LS
T-0.01 mgfia (EAEHIARPRHIE - HIEURS R
ol — o FHENA R E R R R RA - ma TR
ENIUARIE /1A 250-500°C ] - EALEE - B
TR INER S B nn N B ik I B BN SR R R
2250-350°C ; B LBERE S B L BE AL BA AL g
BEATA300-440°C 3 5 = IR R Be 2L R
BEAA350-450°C 5 BEABB LR EE T
2400-500°C [ © il FHARYE L 20 R [ 3 v
S HH 2 e 1 R PR 2 WA BE T (m/2) 53
BIEPLA (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 gt 37 Y AR SR AR B R 7 s
FAFHERE R} - BT E iR E T T - B
] 3 B o A VR SR (1 )+ E A P A5

250-400°C ZfH » ZpE53 FsPGA ~ PDSK&PPC ;
T e B AL R & [ 71 2 250-440°C 2 - F Rk
53 F5PLGA ' T #g CELVR R IE 71 /2300-500°C
R ERS BPGAKPCL ; s DEL RS
fE/T14250-350°C .2 » T3 FPDS ;5 ks
EE LR 1 5 /1 FR300-440°C Z [ » RSB
PGA ; B PR AR E R/ 14300-450°C 2 R
TS BPGAKPTMC -

& i

EThREMEE B T 2 R AR ST o
BRI & S5 B BE B B WO BE B 225K - fle
AO027E 1015 Fe SR AA 7 ) o FEE S (A
3 B0 B2 B J BN E HLBESR < 1 A {1 BB Bl 7F
BEOMNEEHEIRS 9 NPA L - #E— P EERIAX
=il B 5 (o] 2 L SR 11 1 O A B 07 5 B R 5%
FER o ISR/ NGRS 5 14.5 N » BEL{RE
(Coefficient of Variation, CV)512.3% - BUMZE
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N~ i ERIEH ERIRBR DM EHR BRI R

.
B usery BB am e
(N) USP37  EP8.0

103A01 1 4 B o mean 98.596 17.60 18.0 USP/EP
CV'% 18.7 - -
min 73.223 5.88 6.0

103A02 3-0 2 B mean 22516 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 ZAtmak 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 3.5 B 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% 28 - -

min 4.325 0.784 0.8
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RO TFGRE A B B R S hRe A TR
TN~ MERIET IR R NAEARIER(IB)
HE S
B users BB mm b R
™) USP37  EP8.0
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 34
103E03 5-0 1 LA 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 ik mean 37.573 6.67 6.8 USP/EP
Ccv 5.5% - -
min 34.822 3.33 3.4
a. BRI (Coefficient of Variation, CV)
FL 7TEESSTFEMR FRANEREER
VaxiEY) TE 1B BN P T ]
Polyglycolic acid, PGA 100, 116, 158,216 300°C-440°C
Poly(L-lactide), PLLA 56, 128, 200, 272 250°C-350°C
Polydioxanone, PDS 42,5873, 102 250°C-350°C
Polycaprolactone, PCL 55,69, 97, 115 400°C-500°C
Polypropylene carbonate, PPC 57,87,102,116 250°C-350°C
Poly(trimethylene carbonate), PTMC 43, 57,102,103 350°C-450°C
Poly(lactic-co-glycolic acid), PLGA 56, 86, 100, 116 300°C-440°C

HEDORIYSBRERM BRI IR - WIS SRR ER S B SR L BRI 1 0ffAR A R 758
/NRTIBREF514.0 N - BERIRER8.0% « #ER EHEAER - WS HR/NRITEER22.6 N -
SEHL I i SRR BUSAER K - (EARE FLARER28.0% o BUNSEHLEDRAYS BRI 3R )
B A B ART IS R AR A - mlRE REHIHAE R - WIS R/ NRTTRER27.4 N
EHME R AR ER I IR BRAER27.2% - W RN e 8 2R
FIJITERE - EfRBEFO1P10MRELSHRER ISR EBEENEMREE - rTReF A R e SRR ERS
SOER R E RS EOR R BN SRR - 8 W LR - BRRSIERS A SR B T R
PIERITF S EONBEHEDR18.5 NDALE » SE—F FTHE - MEARGEUER (R IR SE B SE 41 7 B 2 8
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T T I T T T TR T s im0 150 Xm0 0%
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o s
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e ssanmny)| (f)
a0 |
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frevreed f
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o |
W ysom TIC: PG00 g
0 Jono
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arnign -
500, (g)
S,
ey
Y pepecaing
3500000
m. TIC: PRC001 mg
|
o,
S|
|
o
0 T
- T T

B—  7IRR AR KR

(a) PLA, (b) PCL, (c) PDS, (d) PTMC, (e) PLGA, (f) PGA, (g) PPC
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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





