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Situation Analysis of Camphor, Menthol and Synthetic Borneol Added Illegally in
Drug-free Cataplamat of Medical Devices
LIU Yuanyuan, HUANG Haiping, DENG Zhenjin, ZHOU Yu
(Hunan Testing Institute for Medical Devices, Changsha, Hunan 410014, China)

[Abstract] Objective To provide reference for standard and supplementary testing methods through analysis of cam-
phor, menthol and synthetic borneol illegally added in 34 batches of drug—free cataplamat of medical devices from 26 enter-
prises. Methods Camphor, menthol and synthetic borneol in cataplamat of medical devices were confirmed by gas chromato-
graph  (GC-MS). Results Camphor,menthol and synthetic borneol were all detected in 10 batches of samples. None of the 3
compounds were detected in 3 samples. One or two compounds were detected in 21 samples. In all 34 samples, camphor
were detected in 26 samples, menthol were detected in 22 samples, synthetic borneol were detected in 22 samples. The result
showed no regional differences. Conclusion Camphor, menthol and synthetic borneol illegally added in drug—free cataplamat
of medical devices were common. The inspection method should be established to provide technical support for quality control,
classification and administrative law enforcement.
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2.1 FERAEETT

B 100 em?, BIAEES S em 7 1 em BY4H 55,
BrZsaetl, B 100 mL HIEHIEI M % A K &
B 30 mL, % %€, FROE B it , A A0 3 30 min, B,
JCE R PR E R, N TE K AN AR R A
PEA) LA 0.45 wm B8 B IT UE  BRZEIR I RIAS 4
AT 2 1
22 MR

XA : GC-2010 ARG (H A B, % AOC-
20i [ ahiEress, UGB TR ES ,GC solution
% T ARV ), % 4E  Alltech EC-WAX (30 mx
0.53 mm,1.2 wm); ik ;3.5 mL/min; 2 & A
PR R AE IR 85 °C, AR FF 1 min, L 10 °C/min
HAETFE 140 °C,144F 13 min, FLL 50 °C/min # %
T2 210 C,HAFF 3 min; #EFEE 1 wL; 20 10:
1 #ERE R EE 250 °C; FID K il #5315 B 280 °C.,
2.3 ARG — T e L

14 : Agilent7890A-5975C K FHAN ( 35 [ &
A, B 7693 H Bk eSS ; HL S HL S R U 2
FF G KG % ; GC-MSD TAEuh ) ; (s 418 (it
Agilent HP-INNOWax(30 mx0.25 mm, 0.25 pm); %%
L REEAR(99.999% ) ; T i 2 1.0 mL/min; 27 T
AR 80 °CHEHE 2 min, LA 10 °C/min B9 THR %
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T2 120 C, 2R 12 min, FLL 30 °C/min 1) FF i 3
RIFE 200 °C,464F 3 min; PEREE R 1w, /i
S 10:1; HERE FHR B R 200 °C,

Fi 4k B TR N B, BT e
70eV ; J55 5 43 BT 2 4 DU B R 5 45 48 A5 Xk 4 ke
BB TR, ER T T, TR A
L 50~550 amu; ¥ 5 & 1 (SIM) B T
FE AT, R I R BE R O miz 95.00, 6 A ik 1)
P F o m/z 71.00, VKA B EFEE TN m/z
95.00, ¥R C B ()1 45 25+ 0 m/z 98.00,

3 8&R

3.1 AAHAEE

AR T Ty T A A € T xR
0 5% P R B8 ) [A] 2 75 — BGHE A7 e MR A AT 5 38 0 R 4R
WA TET AR, AR ol 2 i i o R 11 HEIRFE S (P 5 R
24-34)BEFT A M, S5 (2 By AT RESS R EI(E ) W
1,

x1 SHEHBEZEEELER (mg/em?)
B b 7 Tt figi AT 1 K
24 0.008 0.055 -
25 0.726 0.161 0.293
26 1.237 0.112 0.033
27 0.201 - 4.71
28 0.060 0.032 -
29 0.156 - 0.094
30 0.040 0.037 -
31 0.172 0.573 0.098
32 0.010 - 2.586
33 0.224 0.312 0.132
34 0.197 0.247 0.109
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TR m/z 71.00, K 5 (IEEEE R m/z 95.00, 3 C
i () 6 45 5 1A m/z 98.00, 2B £ 5 ik &
R B 0 v AR, AR 00 400 1 0 1 R 5 A s 1 0
TR PR, R AR M Ze e 1 X 34 LA il i
AR, 3 A 4 3 3 TIC RS EPESE R W2 2,
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F2 GC-MS EEMLER

B S R WEATEE KA || RESVFS R WEATAE kA
1 + + + 18 + + +
2 + + - 19 + - +
3 - - - 20 - - -
4 + + - 21 + - +
5 - + - 22 + + -
6 + + - 23 + + -
7 + + + 24 - - -
8 + + - 25 + + +
9 + - + 26 + + +
10 + + + 27 - + +
11 + + + 28 + + -
12 + - - 29 - - +
13 + + + 30 + + -
14 + - + 31 + + -
15 + - - 32 - - +
16 + N + 33 + + +
17 - + - 34 + + +
T+ " FRom i 7 "R R
K3 GC-MS EZEEHLER (mg/cm?)
AT K o B G A6t gy B ik
Fes o B WA K iy MR WA i as
I 059 6 0813 9 0.659 2 18 0320 6 0.021 9 0.024 3
2 0.0399 0.104 1 - 19 0919 1 - 0.386 9
3 - - - 20 - - -
4 0100 8 0273 6 - 21 05345 - 0.163 9
5 - - - 22 0.050 3 0.066 9 -
6 0.0832 0.183 5 - 23 0.102 3 0.043 2 -
7 01477 02252 0.0950 24 - - -
8 0.0829 02250 - 25 0.612 6 0200 5 0.296 8
9 0316 3 - 0.001 2 26 0.161 8 0.229 9 0.093 7
10 0049 5 0.0355 0.0829 27 - 0.347 6 0.320 6
11 0.063 4 0.154 4 0.147 2 28 0.166 1 0.058 5 -
12 0.158 0 - - 29 - - 0.041 3
13 0.150 0 0.224 8 0.111 3 30 0.049 2 0.038 4 -
14 0501 0 - 0.131 9 31 0.038 9 0.066 7 -
15 0.016 0 - - 32 - - 0.626 7
16 0.146 9 - 0.001 5 33 0.265 0 0.355 2 0.156 1
17 - 0.008 9 - 34 0230 5 0300 4 0.123 5
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