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Study on the supplementary test method for naphthalene,
diphenhydramine and lidocaine hydrochloride in
nasal cold compress gel ( dew)

WANG Yue, YIN Yan - jie”

(Harbin Center for Drug and Medical Device Testing, Harbin 150000, China)

Abstract Objective: To develop an HPLC method for determination of naphazoline hydrochloride , diphenhydram
hydrochloride and lidocaine hydrochloride added in nasal cold compress gel (dew) ,and to establish an HPLC — tri-
ple quadrupole mass spectrometry ( HPLC — MS) method to confirm the positive samples. Methods : The samples
were extracted with acetonitrile, detected by high performance liquidchromatography, quantified by external stand-

ard method and confirmed by HPLC — MS. The separation was performed on a XTerra RP18 (150 mm x4. 6 mm,
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5 wm) column with the mobile phase consisting of 50 mmol - L™ ammonium acetate (the pH value was adjusted
to 7. 8 with acetic acid or ammonia solution) — acetonitrile (72:28) at the flow rate of 1.0 mL + min~' and the
detection wavelength was 230 nm. The analysis was performed on a BEH C; (100 mm X 2.1 mm, 1.7 wm)
column with a gradient elution of 0. 1% formic acid aqueous solution — 0. 1% formic acid acetonitrile solution.
The column temperature was set at 40 °C and the flow rate was 0.4 mL - min~'. Electrospray ionization source
was applied and operated in positive electrospray ionization and the multiple reaction monitoring mode.
Results ;: The method showed the lowest detection concentrations of naphthazoline hydrochloride , diphenhydramine
hydrochloride and lidocaine hydrochloride were 2.4 ng + mL™", 50 ng - mL™" and 50 ng + mL~'. The sample
recoveries ranged from 93.9% to 104. 6% . Good linearities were found in the concentration range of 10 —200
pg s mL™'(r>0.999 0). A total of 42 batches of samples were detected and the total positive rate was 70%
(36/42). Naphthazoline hydrochloride were found in 34 batches. Diphenhydramine hydrochloride and lidocaine
hydrochloride were found in 2 batches simultaneously. Conclusion: The established method is specific, sensitive,
simple, accurate and reliable. It can be used for the qualitative and quantitative determination of naphthazoline
hydrochloride , diphenhydramine hydrochloride and lidocaine hydrochloride in nasal cold compress gel (dew).

Keywords: nasal cold compress gel (dew) ; naphazoline hydrochloride; diphenhydramine hydrochloride; lido-

caine hydrochloride ; HPLC; HPLC — MS/MS; supplementary inspection method
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Tab.1 Mass spectrometry parameters

Y JE M T

( component )

(qualitative ion) m/z

SERE A

(quantitation ion)m/z

HEFLH R M RE R

(cone voltage) /V  (collision energy)/eV

211.08/142. 07
211.08/115. 07
256.19/167. 05
256.19/152. 04
235.14/86. 01
235.14/58. 04

h % 25 F kI ( naphazoline hydrochloride )

Eh R RLW ( diphenhydramine hydrochloride )

A Z A (lidocaine hydrochloride )

211.08/142. 07 20 6
12
256.19/167. 05 26 16
36
235.14/86. 01 24 16
34
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1. ZEH A0 ( naphazoline) 2. K34 HH ( diphenhydramine) 3. | £ A (lidocaine)
1 MERAA)PAEER(FS35) (B)MAEER(FS19) (C) BEE

Fig.1 Chromatograms of reference substance( A) ,negative sample ( No.35) (B) and negative sample(No. 19) (C)

R2 IREHKEXRMREEERE

Tab.2 Standard curve,correlation coefficient and linear range

J143 ( component ) [8] 9 75 #4 ( regression equation ) r 2875 FEl (linear range) /(pg * mL D)
h R ZE H ik ( naphazoline hydrochloride ) Y=0.479 7X +1. 594 0.999 0 10 ~200
LR HE R W (iphenhydramine hydrochloride ) Y=0.100 0X -0.122 5 0.999 8 10 ~200
2 22 < A (lidocaine hydrochloride) Y =0.087 6X —-0.024 20 0.999 6 10 ~200
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x3 HBEFMM EBRMNEZFEMEBREESRANOKEERER (n=3)
Tab.3 Recovery of naphazoline hydrochloride ,diphenhydramine hydrochloride and lidocaine hydrochloride

P2 i W il HEgE  RSD/
( component ) (added) /g (found)/pg (recovery) /% (‘average recovery) /% %
LR ZE H Wk ( naphazoline hydrochloride ) 0.096 1 0.095 4 99.3 99.0 1.0
0.096 1 0.096 0 99.9
0.096 1 0.094 1 97.9
0.240 3 0.2556 106. 4 107.1 1.4
0.240 3 0.259 8 108. 1
0.240 3 0.256 5 106. 7
0.480 6 0.516 0 107. 4 107.8 0.70
0.480 6 0.5159 107.5
0.480 6 0.522 4 108.7
Th iz K iR (iphenhydramine hydrochloride ) 0.101 9 0.098 2 96. 4 96. 1 0. 40
0.1019 0.097 7 95.8
0.1019 0.097 8 96.0
0.254 7 0.239 2 93.9 93.6 0.90
0.254 7 0.240 0 94.2
0.254 7 0.2356 92.5
0.509 5 0. 466 3 91.5 92.0 0. 80
0.509 5 0. 466 4 91.5
0.509 5 0.473 6 93.0
2 2 < [H (lidocaine hydrochloride) 0.098 0 0.102 6 104. 6 104. 4 1.3
0.098 0 0.103 0 105. 1
0.098 0 0.1015 103. 6
0.245 8 0.251 6 102. 4 102.2 1.4
0.245 8 0.253 8 103.3
0.245 8 0.248 4 101.0
0.491 5 0.495 3 100. 8 101. 8 1.1
0.491 5 0.500 3 101. 8
0.491 5 0.505 9 102.9
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F4 HERENERR
Tab.4 Table of sample test results

RE R i (content ) /%
(sample ERIRZE TRtk HIRFZRH EiESIEE L
No.) (naphazoline hydrochloride ) (Lidocaine hydrochloride ) (diphenhydramine hydrochloride )
1 0.10 A6 H (not detection) FeHei H (not detection)
2 0.09 FeAG:H (not detection ) FKHY (not detection )
3 0.07 A H (not detection ) FKH (not detection )
4 0.08 A H (not detection) FKH (not detection )
5 0.11 A HY (not detection) K H (not detection)
6 0.10 A HY (not detection) KK H (not detection)
7 0.12 FeAG:H (not detection ) FHe H (not detection)
8 #H (detection ) ,{K T E 2R (below the LOD) A& Hi (not detection) FeHei H (not detection)
9 0.19 FeAG:H (not detection ) ke H (not detection)
10 0.12 A H (not detection ) FKH (not detection )
11 0.16 KA H (not detection) FKH (not detection )
12 0.11 A5 H (not detection ) FHer 4 (not detection)
13 0.13 A6 H (not detection ) FeHei 4 (not detection)
14 0.18 A6 H (not detection ) ket (not detection)
15 0.19 A6 H (not detection ) FeHe H (not detection)
16 0.15 A& H (not detection) e H (not detection)
17 0.14 A5 H (not detection ) FA6:Hy (not detection )
18 FAG:HY (not detection ) FAG:H (not detection ) FA6:H (not detection )
19 FAs:HY (not detection ) A5 H (not detection ) FA6:Hy (not detection )
20 0.16 A& H (not detection ) FeHei H (not detection)
21 0.10 A6 H (not detection ) FeHe 4 (not detection)
22 0.09 A HY (not detection ) FHe H (not detection)
23 0.10 FAG:H (not detection ) FHe H (not detection)
24 0.14 A6 H (not detection ) FHe H (not detection )
25 0.15 A5 H (not detection ) FA6:Hy (not detection )
26 FAs:H (not detection ) Kt (detection ) , s T E5FR (below the LOD)  #5H (detection) ,{ T =R ( below the LOD)
27 At (not detection ) #r i (detection ) , fIG T 5E 5EFR (below the LOD)  #H! (detection) ,{K T2 FR ( below the LOD)
28 0.08 Ak H (not detection ) FH H (not detection)
29 5t (detection) ,{KT-E =R (below the LOD) A& HY (not detection) FHe H (not detection )
30 5t (detection ) ,{KT-E =R (below the LOD) A% Hi (not detection) FH H (not detection )
31 5t (detection) ,{KT-E =R (below the LOD) A5 Hi (not detection) FHe H (not detection )
32 it (detection ), {K T E PR (below the LOD) A% Y (not detection) FA5HY (not detection )
33 0.18 FekH (not detection ) A# H (not detection)
34 A (not detection ) Ak (not detection ) FH H (not detection)
35 FHe H (not detection ) Ak H (not detection ) FH H (not detection)
36 A (not detection ) FAG H (not detection ) FHe H (not detection )
37 A HY (not detection ) A HY (not detection) FKHY (not detection )
38 0.08 A HY (not detection) FeHe H (not detection)
39 it (detection ), {K T E PR (below the LOD) A HY (not detection) FAHH4 (not detection )
40 0.06 A H (not detection ) FA6HY (not detection )
41 0.08 Ak H (not detection ) FH H (not detection)
42 0.14 A H (not detection ) FKH (not detection )

2.4.2 HPLC - MS/MS NS ffiIN , HPLC — MS/MS #fi 1A 45 5 5 HPLC )7 3 —
BORE HY o Ak 2 25 W 1Y) 36 Hit B A, F7 R ., £ 1A Y HPLC - MS/MS 2 it #Y [&] %
“2.27 31 F HPLC — MS/MS 3, X} BH M #¢ & 217 WK 2,

RO S



LY s wmES

=)
1 E 05 1 15 2 25 3 35 4 45 5 55 6 65
= 100 1 /min
Y A
0 e N b oo Aot b oL e etbed
100 05 1 15 2 25 3 /35 4 45 5 55 6 65
1 /min
=) iOL e - o, WMMWNM
= ol
2 g 05 1 15 2 25 3 35 4 45 5 55 6 65
=~ 100 1 /min
=50
0 < < < T
05 1 15 2 25 3 35 4 45 5 355 6 65

0.5 5 5 03 35 4 45 5 55 6 65
100 t/min 455
50 2 Ay,
I e gpenth —
05 1 15 2 25 3 35 4 45 5 55 6 65
1 /min 436 B

100
s0] J
0 - -

3 4 45 5 55 6 65

100 ’ ’ /3'5 464
1 /min
0 a

05 1 15 2 25 3 35 4 45 5 55 6 65

100 1/min 425
] M
0

4 45 5 55 6 65

5 3 5 35
100 1 /min
0 A < <

A/mAU
4

4/ mAU
S,
W
uy
e
~
uy

o
{1/ mAU
=
O
uy
e
~
uy
w.

05 1 15 2 25 35 4 45 5 55 6 65
100  /min
5 30:l Ww«mww«»m
< 0=
3 g 05 1 15 2 25 3 35 4 45 5 55 6 65
= 100 1 /min 472
0
05 1 15 2 25 ”3.5 45 5 55 6 65
100 i 436 c
5 50 j\
< 0
1 g 05 1 15 2 25 3 S5 4 45 5 55 6 65
= 1 /min 435

50
2 05 1 15 2 25 35 4 45 5 55 6 65
100 1 /min 422
50 A
0
05 1 15 2 25 3 35 4 45 5 55 6 65
100 t/min 4.24
50 I\
2 0
3 E 05 1 15 2 25 4 45 5 55 6 65

4/ mAU
POC 22 22D R2° 222 RS

100 436 D
2 % a . JLL A s
1 2 1 15 2 25 3 35 4 45 5 55 6 65
= 190 1 /min
0 o . JFLA L

¥
I 15 2 25 3 35 4 45 5 55 6 65

100 1 /min
50 ot o N
0
05 1 3

15 2 25 4 45 5 55 6 65
4.2

~
A/ mAU
=
O

3 35
100  /min 424
5 @ I
3 E 05 1 15 2 25 45 5 55 6 65

3 35 4
 /min A’t'“

35 4 45 5 55 6 65
 /min 436 E

3 35 4 45 5 55 6 65
t/min 436
ﬂ 514

05 1 15 2 25 3 35 4 45 5 55 6 65

 /min 4.22
Aﬁﬁ

5 30
< 0 - - - - ~ -
2 g 05 1 15 2 25 3 35 4 45 5 55 6 65

{/ mAU
POC TS 222 R2° 2P R2S

#/min jtiz‘

1 15 2 25 3 35 4 45 5 55 6 65

0.5 5
100 t/min 4224 4.7314.86
50 J\/\JLWM

05 1 15 2 25 3 35 4 45 5 55 6 65

100 1 /min 4.87
501 ,,AJL».\
o

05 1 15 2 25 3 35 4 45 5 55 6 65
1 /min

1. HERFRUFHLIH ( naphazoline hydrochloride) 2. £hfi2 F| 22 < [ ( diphen-
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Fig.2 MRM Chromatogram of samples
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