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Determination of zinc dimethyldithiocarbamate in pharmaceutical
rubber closures by high performance liquid chromatography

XIE Langui® YUAN Shusheng”  HAN Xiaoxu YANG Huiying
ZHAO Xia*  XIAO Xinyue"

(National Institutes for Food and Drug Control NMPA Key Laboratory for Quality Research and Evaluation of Pharmaceutical
Excipients, Beijing , 100050, China)

Abstract To establish a HPLC method for the determination of zinc dimethyldithiocarbamate
residues in pharmaceutical rubber closures. The pharmaceutical rubber closures were crushed and
ultrasonically extracted with 20% ammonia water. The mixed solution of ammonia water and
acetonitrile (20:80) (containing 0.02 mol-L™' tetra butyl ammonium sulfate) was used as the mobile
phase, a hydrophilic polymer chromatographic column (300 mmx7.8 mm, 5 pm) was used as the
chromatographic column, and the detection wavelength was 254 nm. No zinc
dimethyldithiocarbamate was detected in the medicinal stopper. The methodological results showed
that the linear range of zinc dimethyldithiocarbamate was 100 — 750 g-mL"', the correlation
coefficient was 0.9991, and the detection limit and quantitative limit were 1.6 ng and 2.5 ng
respectively. The precision (expressed by RSD) of high, medium, and low concentration solution was
less than 0.7%, the solution was stable within 12 hours, and the recovery rate of standard addition
was 99.9% to 101.5%. The method in this study was simple, stable, and suitable for the determination
of zinc dimethyldithiocarbamate residues in pharmaceutical rubber closures.

Keywords pharmaceutical rubber closures, zinc dimethyldithiocarbamate, high performance

liquid chromatography, vulcanization accelerator, metal chelate compound.
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B QR YRR 2 — W T AR I B AR At 79, ] AR B A o o PP DRt A % | AR AR AL IELEE | 4 J i 1
PSP IR 9/ B ) P i 0 o T Ay BEATL A P R, e R R 7326, A A QL i R B s 17 R R R e R0 B 5
AR E =, i A PP TR B ) A e 28 Al 50 AR R A i e ) 77 A A 35 W A M , T e BE 1K DNA, 78 & b 245 1
Y RN TR DI SR i L A R R A i | W] (R R AvE = S 8 Sy e i AN A S e
24 ity 55 SR B AR A VEDT T BOR S S U GXAT) )0 — R AU IR . — R U B R B AN — T
FERAC R T RS A 3 BRIV AR 0 Rl GB 9685-2016 10 B2 il b4 ek B il i FEI VS I35 (6 FR AR A ) 7 i s —
CHETANEFEN R PR RN B AR T 1.5%.

I8 A SCHR ARG 24 e 78 v — H B A QU P PR B B4 e 2 M7 5 06, AR PR TR R R S e ( — Y S AR S 1
PRI 5 44 ) B AE B 0 BT D7 1 Alsg B | DO PE (05 | e SAOHRE (B . N L T A 2 A IR O ARG L (530,
e SR (0 12 B o e 2, (L s IR 7 T A A R R 22 A TR 20, A 1 24 A g vh — R R AR S
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1 L84 (Experimental section)
L1 4R 5itgy

O A (B8 (5 N F], Waters 23 8 ) ; Mettler XS205DU HiL 7~ K-

TR AR R A R P E B R A R R ST B, b5 195068-202101) 5 2K ([ 2548 Ak 2= A
FRZN 7, 5. 10002118) 5 PU T JE 5 iR &0 £% ( SIGMA |, #it5 . WXBD2993V) ; £ Jiif (Fisher Chemical, {4, %4, #t 5 .
194209) ; 4tk K (b =2 i 24 SR e I B 1 ) 5 IR0 (A6 03 3 e i S AR FRZA | 5 128 =ik (R4l b5
435k S200910201, 200950701, S200940702).

1.2 k&

4,35 % : phenomenex PolySep(300 mmx7.8 mm, 5 um); Ji 81 #H: & 0.02 mol-L™" PU T FEAR R £ 1Y 20% 2 /KIF -4

{5(20:80); Fii#: 1 mL-min'; LAMG &S, P 254 nm; FEJE: 30°C ; FEEEE. 5 pL. (@S LA 1.
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Fig.1 High performance liquid chromatogram

A. Reference material: B. Test solution from pharmaceutical rubber closures added with reference material

2 ZHR 511 (Resulte and Discussion)
2.1 AR

THRBE ARSI RS TED . 2K AR X RRT, BOE Tk GBS IRA T A
REEE B R AV A 1, DA BE 38 A 38 19 R SO I R A R, 58 P B i A B R R AE 3 FPOAS [l il
R SR A R BV R S 5 E AR IR, 3 R SR OO DY AR IR -2 06 (10 £ 90) . 2K -2 5 (20 ¢ 80) .
20% 7K. # HARHE 500 pg-min' BCH) R, W BE R A S I IR A A DU S0k R - £ N AN UK - N OB R AT
fff, HCE 2 h DL, T IBOE B AE 20% SK AT RSHUA i, VS TRT R B AR AR T B R, S AR AR R A B I
A SEA IR, VEFH 20% ZOKAE M.
22 WEIHREA

A6 AH 7] €033 25 8 CGEKPE AW 6354, | mL-min™', 284G 28, 254 nm; 30°C, 5 uL ERER) T, BT 2 015-
K. CHE-EIRE BB il . ZH5-20% &K . ZH5-% 0.02 mol- L™ U T ILHRER S A% 0 20% Z /K1Y 4 Ff sh Ak &
Xof R AR A S R A AT R R .

SER B RTE 4 PR SIAIR R TN, TH R TR RE T HIE 250K, ZIE-BRE . Z0E-
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20% FK PRI AR R T, 3 R A & 3 TP IR 10 IR TR R 5 0 i 2, ELREE /K . BRI Sl 0V . 20% &K
pH MK, “HECHRAAEF R EBEE TR, PR ZHAZETRENERESY, A ZHIE
AR LTRSS &8 & T2 (A Bl v B WA 28 RS, — R Fo ik IR R i & 2k 1Y, 548 8 PR, 75—
FUEECA L&A I TP S 54 B B FeEAL. —HF R TR EEF RENEARS 4R E TR AR T
IR0 J T A A o M 2 VS VRO R 4 B B AR R B R T 3 R VR TR B A R TSR LA S & TR B T
ZEARE ). BRI 2 A Sl A H e B R e, R R T AR R TR B 1 A TR 2 M

BN 7E pH (B B KA 25 -20% Sk s A& & b, — 3 — AR AR S 25 FF IR B AT A7 7 — S R B A 125 . by el 35X
25 BB A W e AT [ A L X IR B AR BB 2 A U S AH TP B 0 S T X, R B TR R R R T
FEL 7oy 1) S P O B, W B A OR BE B R B AR B . SR B, BN T B R ) Z 5 -7 0.02 mol Lt VU T SE AR R
S 20% UK SN AHIA RFILH AR 20 B RCR, OB B AR, B4 S S B 1) B,
2.3 EAE S

MR | o B 2RI 55 M B 5 08, 48T S APk H:: Sunfire Ci5(250 mmx4.6 mm, 5 um, Wasters 23 #] ) .
Cs(250 mmx4.6 mm, 5 um, phenomenex 2 & ) . Techmate CR(1:5)(250 mmx4.6 mm, 5 pum, KRR H AR
7] ) . HILIC(250 mmx4.6 mm, 5 um, K E1E 90 A /KRB R 7] ) . phenomenex PolySep(300 mmx7.8 mm, 5 um,
phenomenex A ) I8 43 B AR . 245 5% 8 78 76 M [A] A9 63 2542, Sunfire C g, Cg. Techmate CR(1:5). HILIC {f 43 Hi g
B [A] 3 4R (<3 min ), H 06 B[R] S T TRE %, 4 TR R4 BIAE . phenomenex PolySep @it 45 1% H 16 B [8] A3 (10 min) , M 04 A
()RR, W IR, R L IE$E B o /KR A1 i A TR .
24 MR E

B A R T R B X R S 24 50 mg, KB, BT 50 mL AR, T 20% UK E TR R 221,
FEAY, VR R 48 VR RGBT 48 VG B, ARYK AR Bk 750, 450, 250, 100 pg-mL" (1 R G 43 L b AR X it
WA S pl, TE AR RS, LA T AR () X R S e B2 () AT AR PR I, A5 Il T £GP 7 PR 2R Y = 26744X- 568387,
1=0.9991. Z5 L F B, — B B T A AR A 2 HH IR NS IR AR AN R B 100—750 pg-mL ! YE I N 2 RAFHIZR M C R,

A5 2 W UV 2 O 1, MR FR B4 750, 500, 250 pg-mL™" A9 R FNIE . 458 5 pl ARG 3E AL, TR E 3 K.
2E R 3 Fhfe B X BRIV TR I THT R RSD X/ T 3%, MG B KU, 45 W3R 1.

R FMREERWARG 5 R4
Table 1 Precision results of solutions with three concentrations
P AR/ (g mL ™) TR W TR RT3 RSD/%
3492304

250 3452980 3465949 0.7
3452563

9211174
500 9160850 9168028 0.4
9132059

13089409
750 13054276 13064100 0.2
13048614

25 gt

B 500 pg-mL ™" B9XF BB SR, 2890 T 0. 20 4, 8. 12 h P FEREIN 2, 30 S0 T AR, 45 58 BoR 3R 5 AN E] ARG g
T RSD =0.85%, LIS 7E 12 h INERGE.
2.6 KuthBR . & R A R

B 20 pg-mL™" X BB S A CE 0 B, DL S/N=10 I 5E B R, L S/N=3 I St BRI . 3+ B A5 K PR
1.6 ng, [EEPR M 2.5 ng. FHRE S BRI ER (1.5%), 75 k6 H B A2 Sk BIR ] 38 JE 4G 0 Bk

FRIBUBE ZERE T 350 mg, EATHI45 9 1%, 45 3 320 BN A 3.0, 5.0, 6.0 mg Y — HY Ik A A% 22 3 W e 4, Bt A
10 mL 20% 22 /K 48 75 42 L 60 min, 436 Y58 MR RS . #5712 30 B9 6 33% 25 R RE M 52, 1 BT 2, 485 SR I 26 2. JinAs
[ % 99.9%—101.5%, J7 E:HERPE BT
2.7 RESINE

B3 LR ZE, KM AR G, BTl e s i KSR EGE &, & T4 T, A 20% UK 75 2 H
60 min, 73 B8 UK S8 i, #e b R HE 7 BRI Jr ik, X 3 HE U ZEAE G ) O R e AR U R A Y B AT A
ERBRAG .



3634 7N 54 1t 2 40 %

&2 AR ECRIESE R
Table 2 Results of recovery test

A5/ (g-mL™) JnA/(grmL™) IR/ % S IR % RSD/%
26.59 26.60 99.95
26.96 27.00 99.87
26.60 26.50 100.37
47.48 47.10 100.82
46.01 46.00 100.02 100.36 0.55
45.47 45.50 99.94
57.72 57.70 100.04
56.64 56.20 100.77
57.93 57.10 101.46

3 45 (Conclusion)
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