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Determination of Menthol in 5% Menthol Gel Patch by GC

SHI Liqun!, XU Jianfeng', ZHANG Lihua!, LANG Gute!, ZANG Hengchang?'(1.Zhejiang Dingtai Pharmaceutical
Co., Ltd., Tongxiang 314500, China; 2.School of Pharmaceutical Sciences, Shandong University, Jinan 250012, China)

ABSTRACT: OBJECTIVE To establish a GC method for the determination of menthol in 5% menthol hydrogel patch.
METHODS Firstly, the pretreatment methods of volatile oil extraction and ultrasonic extraction were compared. Sencondly, the
content of menthol was determined by GC: using capillary column with polyethylene glycol 20000 as stationary phase
(30 mx0.32 m, 0.25 um); nitrogen as the carrier gas, with column temperature of 140 ‘C, and FID detector as the detector.
RESULTS Sample could be well extracted by ultrasonic extraction. The methodological investigation of the detection method of
menthol gel patch showed that the RSD of precision was 0.4%, the RSD of repeatability was 0.67%, the average recovery rate was
97.02% with RSD of 0.17%, the linearity was good within the menthol concentration range of 0.175-2.1 mg-mL~! and the
regression equation was ¥=0.802X-0.000 7(7=0.999 9). Then 11 batches of the product samples were determined by the established
method, and all the results were qualified. CONCLUSION Because of the influence of the cross-linking and solidity of hydrogel
patch, the ultrasonic extraction is more reliable and stable than the volatile oil extraction in pretreatment. The established GC method
is reliable, stable and reproducible for the determination of menthol in hydrogel patch. It can be used for the quality control of
menthol hydrogel patch.

KEYWORDS: hydrogel patch; menthol; volatile oil; ultrasonic extraction; GC

G W DR O LA R R, R AR RO 25
T LI 2R KO S IR 2 R A T A BB B

FHABA DL, e T XIRBE RT3 . BERI
B — MR BERCE AL . S pH IR AR

JOC D W 50 T o O U 5 AR T L B A
oo O5 BRA AV A LD, oK 712
AT 3 TR T e B DL A ;
QL EAR, HIE G PR ; ORLTEREL,
5 RR AR AR, BESE A TR KA,
AFIT 25035 B REITIE, ANiGgRy),
Sy URER, AT RCEKG 5 O P AR Al

BEE 7N e I e o I B = D

VEAT R B Rl , A T D Ak PR 1L
SEAER L 5 5% A BRI N R 1] T G A — i
REFTI . QT i, 0 O LS DR
AL AN SCY AR floPoi o [ 25 2020 4F i
ARMCEAL BRI E 7, USP 41 BRI L
A7 3 A 178 P B ) B MU 7 o A S A o

EEWE: RIS G0 SUEARLRIHTA AT H GEEAA(2021)2 5)

EEB Y MFIRE, 2, B, FEAW

o E AR 242 2022 4F 4 H4 39 545 8 W]

E-mail: slq.@zjdingtai.com

TREEE. RES, B, WL, #HiR

Chin J Mod Appl Pharm, 2022 April, Vol.39 No.8

E-mail: zanghcw@126.com

-1095 -



PR BT L AN S 2 v [ 2 M 2020 AR RR—FCOC
AR W ORI i, e I v e
Ff ki (%) GC E il ik, HE%F o T8 A i B U
HEFE PRI GC I Bl F WUl 7 9 Ay ki 5 2 v 114038
FE
1 NBE5HF

GC-2010 S AH AL (H A B A F); BT-
125D HLF RV [T R IR AL ) A BR A
F]]; KH5200DB $i4 8 75 i v Ve A (B Ll R B
A FRA D

LR TR ToK W 2R (iR LA
BT, ey, ToKBRREAPYBE R AR A
FRANE], = 99.0%); ifar i HE & ([ 24 4
YR E T, S 99.6%; it 170205);
Z%(Aladdin Industrial Corporation, 7554 98%; Hit
51 11521023);5 5% far ki A EE S I TV b 2 245
et A RRAF A6, HAE N R 8 cmx12 em),
2 FESHR
2.1 iR

PIEEZ ZEE 20 000(PEG-20M) 4 [& & #H 1Y F
A5 H: (30 mx0.32 mm, 0.25 um), AKX,
ik 140 °C, FID faili#s, #EFE RS 220 C,
Ko 2SI 250 °C, i 1.8 mL-min!,
2.2 ROERFIE

HZEE RSB FR A, INJEK LR A AE 1 mL
10 mg WIS, VE A NARIA TR

B0 AT i %o B 24 10 mg RS AR E L B 10 mL
T, RS IMANPREW 1 mL, HICK OB
BB ZIBE, FB5), RIS IR S VAT

WEIR 1 pl X RESIA W, T ASAH T, T
B IEHF o
2.3 FERIMARIE | S SRIBOL IR Y LA
230 FELRIMEEECGE B 5% ar A 2K 258 I 4
100 cm?, BRZETERT, BIAZY 1 emx12 cm YA SR,
FE®FRE M), B 500 mL BN, MK 200 mL,
R i s v e, 0 2B oK 28 Fe il
ZIEEFRSY, IR RABEME A1k, FMF A 2 mL
TR FEEEE 2 h, B4 . BUF KM, PR LR
3mL Wk, BHIAIOKBRRIAMIEAWE, 18R
B SomL P, LIS E O OBR M IRIEIR AR
KyEdy, VRIRBIEAR —2HT, O
BB ZIB . K%L 10 mL & 50 mL S, A
FEIMAWIRER 5 mL, ISR TR EZE,

-1096 - Chin J Mod Appl Pharm, 2022 April, Vol.39 No.8

5], RIS HHA A . WO AT 1 uL,
HTEASHETE, e, B,

B IR SR BGT G 5% 38 Ay i 7K 58 11 s 1) 8
A, MUK, FRASER e, AL, JEH
CFEVEG B AT AR MEE BL, #ERWH], A E
105 CHEFE T4 30 min, BZE TS, BH)
30 min, FEEFRE M), T Mi-M,, IS E&E
VBRI AE i B £
232 EAEERBOE  HUS% R G K B IE 1 (2
100 cm?), BRETEFT, BT 1 emx12 cm USSR,
FSFRE, B 150 mL HIEMEMT, Bk
HHUICK OB 50 mL, F FARHE I E T L,
AR ALEE 60 min(THIK L~ 45, 60, 75 min
XTI P by ik s TR AR i 87 (53 R 39.34, 41.05,
39.90, HFTALEE 60 min R ELS), M ATV AR
MR MZECIER, b Ik GEERN 78502 B I,
R AR P RERE 15 min 38 2B SEAHETEIN , e SO
€, RS RE P E =R 5, 18 S A
To/KGRIREN I8 ARYET , HUEEEM 2 mL & 10 mL
T, KB IMANRER | mL, Ik CER
BEZIEE, $#£21, W, A 045 um JERELERL, W
B 1 pL FEASAHAH AR, e, %N
bid DA AR5

BUh FRRRBGE E B, IKEZ M S5E
B E, KA B, I S A AR AN A R
FORL PR LR A B 105 CHEFE 4% 30 min,
BETHLST, B3 30 min, HHEKRE, 8,
RIAS 5 8 T A e ot B 2
233 MEZR R A R AR L K
M HREGE A TRTAL ], ] GC XA [RIAE R E]
SR 5% HEfT SE I N 7 db A T AN, i AR A
15~25 C, &5k 1,

Rl 2HRERFENHEEFETREEXIL

Tab. 1 Comparison of menthol content in samples by 2
extraction methods %
. SRR PRI
Tk PRI BRI R
mhE FEE LGS RER 20 BER 1AIS . B 20315
ZDP19203) ZDP19221) ZDP19203) ZDP19221)

0d 105.5 101.5 105.4 104.7
24H 94.6 93.9 103.8 102.8
6~ H 86.8 95.0 96.0 97.6
124 H 90.1 88.4 99.8 99.7
18 1™ H 77.4 84.3 104.2 103.6
2441 H 83.0 73.9 102.8 103.8
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Tab. 2 System suitability test evaluation form
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Fig.1 GC chromatograms

A-blank test product lacking menthol; B—5% peppermint gel patch sample; C—mixed reference solution; 1-menthol; 2—naphthalene.
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Tab. 4 Results of accuracy measurement
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Tab.5 Results of sample determination

Pl AT HUEES =) [al e R/ -3 ]
Frht/mg fih i /mg mg % /%
276.21 177.65 44943 97.50
255.89 177.62 426.22 95.90 97.21
261.07 177.70 435.61 98.22
280.26 221.60 494.29 96.58
271.97 221.70 488.46 97.65 96.96
280.27 221.11 494.00 96.66
262.15 266.08 518.45 96.33
270.47 265.74 525.43 95.94 96.90
271.02 266.28 533.12 98.43
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[EETE R/ AT (B 7 2 09 43 L)/ % RSD/%
20170-1 102.11 1.64
20170-2 101.26 1.71
20170-3 102.73 0.02

ZDP22188 103.76 0.40

ZDP22189 102.12 0.49

ZDP22190 103.60 0.09

ZDP22191 101.65 0.17

ZDP22192 105.47 0.79

ZDP22193 100.81 0.32

ZDP22194 105.66 0.11

ZDP22195 103.91 0.41

3 NG

ARSI EE R, BRI GC e AR
WY R AT A Y S EOIERTA T, AR . EEE
ISR | MEAE RAE, v AR ER RIS %
VI 2 114 B 7 245 8 S A DG hR o R 3SR FH
AL vk U 5 R R U T AT A ) i, AR
K

REFERENCES

[11 " EzZG8. pUEB[S]. 2020: 22.

[2] HEZyH. —EB[S]. 2020: 920-921.

[3] SHI X Y, LIU M J, YIN Z N. Influence of curing time on
Lidocaine hydrogel patch[J]. West China J Pharm Sci(4#£7 24
2E7RK), 2017, 32(5): 482-484.

W H . 2022-02-25
(R T4 253

[ BLACR T2 %% 2022 4 4 J1 45 39 #2455 8 1





