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Identification of medical rubber plug by pyrolysis-gas
chromatography-mass spectrometry

TIAN Feifei]# XIE LanguiZ# GAO Jie' TANG BochongI FAN Jun ' ZHAO Xia** SUN Huimin*"
(1. Shimadzu Global COE for Application & Technical Development, Beijing, 100020, China;
2. National Institutes for Food and Drug €Control , Beijing, 100050, China)

Abstract: In this paper, a method for identification of ‘medical rubber plug was established by using Pyrolysis- Gas
chromatography-Mass spectrometry combined with F-Search system. The isobutylene-isoprene rubber plugs were
analyzed by Double-shot pyrolysis( thermal désorption and pyrolysis) , the resulis showed that Chlorinated isobutylene-
isoprene rubber and Brominated isobutylene-isoprene rubber had characteristic peaks in total ion chromatogram or
selective ion chromatogram and could be qualitatively identified. The method is accurate and reliable without
pretreatment of samples.
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1 3KIEERS ( Experimental section)
L1 A

GCMS-QP2020 S AH {4, 31%-J51 3% 1 FH % ; PY-3030D Z T e #h 24 fif ik A% 25 17 48 i AS-1020E [ 3l iff B 5. F-Search
System: IR G W1 B EGA 437 9 Polymer EGA-MS library; B & ¥ #1 Bt PY-GCMS 43 #7 ) Polymer PyGC-MS library Al
Polymer Pyrolyzate-MS library ; # % 4 543 TD-GCMS Z3-#7 14 Additive-MS library.
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EGA (B0 HT) 24 I . 100 C 2L 20 °Cemin™" L7+ 2 700 °C. Double-Shot ( X5 24 ) #4 B B . 100 °C LA
20 Cemin”' _FFZ 300 °C (1 min) ; ZfFHESE :600 C (0.2 min).

GC/MS 44

EGA (ZUASA3HT) 207 : (43 4FE EGA-Tube (Z541) ,3 mx0.15 mm; FERE TR 300 °C ; #ERE T 2. MW ERE 200 1
50 1 AFIRART . 300 CAHR LR EE 126 em-s™' 5 B FAL T2 EL B FIRIRE 250 °C; 82 HRE 300 C s REHF K.
Scan;fﬁﬁﬁﬁﬁ@ .m/z 29—550 amu.

Double-Shot ( BGEZHR ) 43T : (1354 : UA-550Q,30 mx0.25 mmx0.25wm ; FERE LR EE 300 °C ; #EAE DT 20 0 TR 3R 43
Fi bt 50: 1 HEIRFLF 140 °C (2 min) A 20 Comin™' _EFFZ 320 °C (14 min) ;fH&HEE .31.2 em-s™ ;B P EL B TR
TR 230 °C ;2 O EE 280 °C ;R4 2 Scan; i B GG Fl . m/z 29—550 amu.
1.3 MEShRTb s

FETAFRIL 0.50 mg MURE S BE G4 BN Ak T SRR ZEFNIRAL T SE e 28 {7 FH A4 1) shfERE RS R EGA (RS 4
#1) A1 Double-shot ( X241 ) A2 43 551 PERE.

2 HR 518 ( Results and discussion)
2.1 TIHERRZER) EGA 20T

XFEAL T BRI FEFIIRAL T BRI FERE i 4T EGA 23 B3 2 TIC 35 I SRS B (K 1) X TIC 3% P o i) €38 1 4 47
EGA-MS 3R Z AR 45 R IR 1R i 11 45 21, BOE B4 100 °C 1L 20 °Comin™' EFF2E 300 °C (1 min) FlIHk
SR 600 °C AT XL B4A# 44T
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Fig.1 TIC and Temperature chromatogram of Chlorinated isobutylene-isoprene rubber and

Brominated isobutylene-isoprene rubber analyzed by EGA

F1 PRGN EGA-MS i KGR
Table 1 Search results by EGA-MS

FE i KRR R A B
ST L R 2E Isobutylene-isoprene rubber ST RS 84
TRAL T IR 3E Isobutylene-isoprene rubber ST R 84

2.2 T REARIBHE S IR T PR 2

AR 1 14T, R0E IR 600 °C HEAT AU AT A3 B S T SL I ZERITR AL T BB ZE /Y TIC [ WL 2, 3 il i £
THEREFE TIC FIHEA B @3 PyGC-MS BEPEMEATHE R K R AR LR 2.3 i T i AL T I ZE A S iR A A N A o i 2%
KRR AR Bl T B R BRI, P ICTE DX S A T S ZE AR AL T BE I 2 | (H I 5 3% mT A 4 35 IS
T AR S TR TR IR R SRS BT, AT T T AR 2 o i 4 531

F2  FES PyGC-MS jEEER R 45 T
Table 2 Search results by PyGC-MS

FE i MR e R T AR E
ST B R 2 Isobutylene-isoprene rubber ST RS 88
AL T JE i 7€ Isobutylene-isoprene rubber 5 T 345 ke 88

2.3 AT BEMRIEFNIRAL T R AL A 42 5
FRAE RS ], BEE PUBEHAR T 100 °C LA 20 “Comin™' FFHEE 300 °C (1 min) AT 154815000 T HERR SERNRAL T 568
FEREA Y TIC LI 34 poRtariE | S T ARSI i T SRRl A SN A5 , Sk A e 57 1 s 4
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Fig.2 Total ion chromatogram of Chlorinated isobutylene-isoprene rubber (a) and
Brominated isobutylene-isoprene rubber (b) analyzed by pyrolysis

TERBER T, AL T E A ZEMAE T 3 ML MYIR C Hy, Cl, HRRHCh 214, H 5% FI#E8 HAA SR iy — 2 k&
PIRFAEDE M s (M+2)= 3:1( Bl 214:216=3:1) , HFE A B F 102:104 = 3: 1AL T 3L A 2 A SR IR T (i 1 DL &) 43R40 T 3%
IR S A ISR IR I 5 T — TR RS R AR e SRR IR AL T S SR T 2 AN PE R M T € Hy, Br,
FRERCN 258, Ho T KA LA MU0 g — AU L S AR AEDE M : (M+2)= 1:1( B 258:260=1: 1), HFE A B T 146:148=1:1.
TRAL T I SE M BB T 235 B UL 41 e 2, vl AL T e SE AR LTI FE A s ).

8000000
7000000 -
6000000 -
5000000
4000000
3000000
2000000
1000000

Response

\JU @
A LY JAJr‘—'JVE-JJ v \ulb';-.,,w ﬁﬂy\t—::%{\‘&

(b)

1
10.0 12.5 15.0 17.5 20.0 225 25.0 275 300

1 1 1 L

t/min

3 AL THEIE (a) FNRAL T BEREZE (b) BUBLRH 23 Hr i TIC 5]
Fig.3 Total ion chromatogtam of Chlorinated isobutylene-isoprene rubber (a) and
Brominated' isobutylene-isoprene rubber (b) analyzed by thermal desorption
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Fig.4 Selective ion chromatogram of Chlorinated isobutylene-isoprene rubber (a)
and Brominated isobutylene-isoprene rubber(b)

3 25 ( Conclusion)
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AR D 58 R IR AR I 45 1, 75 21 4% P AR BE 174 B4 RIATR 2R . 3 e A 2 Ak -OAR €8 33% 57 3% 4% ( PY-3030D + GCMS-
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