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Simultaneous Determination of 9 Bacteriostats in Naphazoline Hydrochloride Nasal Drops by HPLC

YANG Yan', GU Yiping!, LI Miao', CHEN Shanshan?, TONG Yingl*(]. Wuhan Institute For Drug and Medical
Device Control, Wuhan 430075, China; 2.School of Pharmacy, Hubei University of Science and Technology, Xianning 437100,
China)

ABSTRACT: OBJECTIVE To establish an HPLC method for simultaneous determination of 4 categories and 9 species
common bacteriostats which might be added into naphazoline hydrochloride nasal drops, including thimerosal, ethylparaben,
sodium benzoate, methylparaben, propylparaben, butylparaben, sorbic acid, benzalkonium chloride, benzalkonium bromide.
METHODS The analysis was performed on Ultimate XB-Cis column(4.6 mmx250 mm, 5 pm) at 35 C, eluted with a gradient
program using acetonitrile(A)-0.1 mol-L~! sodium phosphate monobasic(pH was adjusted to 3.7 with phosphoric acid) as the
mobile phase. The flow rate was 1.0 mL-min~!, the detection wavelength was 222 nm, and sample was stored at 5 'C. RESULTS
Under the above conditions, 9 bacteriostats were separated completely. The average recoveries of the 9 components were
between 98.2%-100.6%, with RSDs of 0.5%—1.5%. The contents of thimerosal, benzalkonium bromide, ethylparaben and
sodium benzoate were detected in 30 batches of naphazoline hydrochloride nasal drops. CONCLUSION The method is
suitable to evaluate the quality of bacteriostats in naphazoline hydrochloride nasal drops.

KEYWORDS: bacteriostat; thimerosal; benzalkonium bromide; ethyl hydroxybenzoate; sodium benzoate; naphazoline
hydrochloride nasal drops; nasal preparation; HPLC
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Tab.1 Sample information

xRS | TR HRS | TR BERlS
A 150208 E 160614 H 160902
160903 160615 160903
160901 160619 160905
B 12160706 F 151216 I 160701
12160707 160506 161001
12160801 160606 161002
C 160305 G 141107 J 16040808
160405 150201 16050807
160611 150401 16050809
D 150204
160402
160802

2,12 BERS R % Exihﬁzz%Eﬁﬂiﬂ%/ﬁ%ﬁﬁ
WEBAE AL B E 1, 9 BIAER), B
AR R 25 Y IR S 2.00 mL, B 20 mL &
, RKBEZRZIE, WA, EAMKREREE
2, 3 HIFE).
2.2 @ik
X A Ultimate XB-Ciz & i ¥ (4.6 mmx

250 mm, 5.0 um), ¥ 35 C, VAN L
(A)-0.1 mol-L~" g — S AA(WEER 1A pH 3.7)(B),
FE B i (1~5 min, 25%A; 5~20 min, 25%A—55%A;
20~21 min, 55%A—75%A; 21~40 min, 75%A;
40~41 min, 75%A—25%A; 41~46 min, 25%A),
WE 1.0 mL-min™', WA 222 nm, #HFEE
20 puL, FESVERT 5 CREGAEIN. Rt

NEA DB ES>1.5, g >5 000, ik
B 1.
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Fig. 1 Typical chromatograms

A-mixed reference solution 1; B-mixed reference solution 2;

1-thimerosal; 2-ethylparaben; 3—sodium benzoate; 4-methylparaben;

S—propylparaben; 6-butylparaben; 7-sorbic acid; 8-benzalkonium

chloride; 9-benzalkonium bromide; S—naphazoline hydrochloride.

w2 AMXRAELE

Tab. 2 Results of linear relation

®3 HBERRBRERFIANRTER
Tab. 3 Results of precision test, LOQs and LODs

VR 1) RSD/% B PR /pug-mLt AR /pug-mL!
1 0.5 1.10 0.44
2 0.6 1.67 0.46
3 0.8 0.48 0.13
4 1.1 1.48 0.39
5 0.7 0.87 0.24
6 0.8 1.39 0.37
7 1.1 1.13 0.34
8 0.8 0.09 0.03
9 0.5 8.28 3.11

EUEFl I )5 75 72 r Lkl /pg mL!

1 Y=5.54X%10%-87 968 1.000 0 1.13~331.48

2 Y=1.67Xx10*+35 202 0.999 6 1.40~349.25

3 Y=7.28X*10*+40 034 0.999 9 0.38~95.30

4 Y=2.16X%10%+7 161 0.999 9 1.22~303.75

5 Y=3.27Xx10*+13 842 0.999 9 1.20~149.40

6 Y=1.33Xx10*+7 414 1.000 0 1.34~335.60

7 Y=2.94Xx10%+12 894 1.000 0 1.14~114.20

8 Y=1.72Xx10°+44 475 0.999 8 0.24~14.42

9 Y=2.09X%10°+1 761 0.999 5 4.00~1 000.00
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Tab.4 Sample determination result pg-mL™!

"% BRHS WACREY BRCEE RTRE RILIRE
A 150208 18.2 - - -
160903 17.4 - - _
160901 18.0 - - -
B 12160706 - 270.3 - -
12160707 - 274.7 - -
12160801 - 266.2 - -
C 160305 - - 97.2 -
160405 - - 97.3 -
160611 - - 95.5 -
D 150204 - - - 84.8
160402 - - - 75.4
160802 - - - 74.9
E 160614 22.6 - - -
160615 21.2 - - -
160619 21.7 - - -
F 151216 86.2 - - -
160506 87.9 - - -
160606 89.3 - - -
G 141107 - 99.2 - -
150201 - 67.7 - .
150401 - 73.6 - —
H 160902 23.7 - - -
160903 23.5 - - -
160905 23.4 - - -
I 160701 21.6 - - -
161001 23.6 - - -
161002 243 - - -

J 16040808 21.8 - - _
16050807 253 - - 1

16050809 24.8 - - -

3 g
3.1 &Rl

Z: 25 SOV RO I R 2 1, LR - 1% —
LR LM 1% = LW LN -TE IR $h 2%
TR S e I A FE R I, B 24 i AL R B
GeliErr, @RERM, EHZME-0.1 mol L' BER
AN pH 3. 7)BREE VML, FITE R 1~9 [ H
WIS [A]0E BL, TR AT, V(A ) o B R AT A
K, HoAth s HOE T

PR 8, 9 M\, +. +=. UL F5.
4 )\t ik = F RSB RO LB R A 1), H
BRSO Nt i RN R S (R T, TR
o DLR — M A AR, AT AT, SR IS
o [E AR T 2422 2019 48 10 H 35 36 &4 20 J]

BT RR2r e 2 A
3.2 KK R

K AR BEZ A 2% 7F 200~400 nm A 4
“2.1.17 TR BRA XTI SRIETR 1, 2 P
AR, FIEER 1 TR P 3 R AR,
EF 2, 4, 5, 6 HE KRR K359 254 nm,
PG 3 05 A KR K 9 228 nm, TR 57
7 ISR A RIS N 260 nm, FIEEF 8, 9 Y
LM R K 208 nm. BX “2.1.17 TiF
FRITR A o R VAT 1, 2 40 S0l o7 s 88 st RS 410 B 771
1~9 JiE i 4y 5 2.82, 3.50, 0.95, 3.04, 3.00,
3.36, 1.14, 10.00, 0.24 pg-mL~" [ & % B
W, F% “2.27 BUFA3E %, FEN7E 208, 222,
228, 254, 262, 275 nm P N, d S EaiE A
FERRAMBE ) 1~9 FEA R S RE b, Rl
KAE 222 nm B, PR 1~9 FERELLIY>10, 7]
DAUERf € B PRk % 222 nm /E NG K . 45
RUEKS.

x5 HRPWEN 1~ HERLE
Tab. 5 Results of S/N determination of bacteriostat 1-9

samples pug-mL~!

FMEF 208nm  222nm 228 nm  254nm  262nm 275 nm

1 0.71 0.67 0.90 0.66 0.88 1.48
2 0.39 1.70 4.94 0.13 0.16 0.37
3 1.42 0.47 0.32 - - -

4 0.35 1.48 1.01 0.11 0.14 0.33
5 0.20 0.88 0.63 0.06 0.08 0.19
6 0.31 1.49 0.63 0.10 0.13 0.32
7 2.01 1.15 0.58 0.09 0.09 0.15
8 0.02 0.17 0.06 0.26 0.19 -

Nl

11.32 18.38 - - - -

3.3 MBI

PEFE A 5 MR8, AR50 U2
10 /N kil 4 FhAS R R BL A R 71 7R
SEMEREG R I, BB 9, 2 A3 AE A E AR
s, FE 5 CCHREARAE T, A S AT B s
Wb 9, 2 3 (A EAE 50 h WIS RFAE M. ik
BB NI FIFES, 765 CHREAFEIET, Ak
AV 1 S EAE 24 h N R FR T 12%, 1) B
TR 1 AR 24 h WERRE . A SCkikoE! )
B | AR E, 5 R, Pk o
Ky BAKHER AR 2,2°- B IR R . A
Eh TR 2% FE I bR IR S R R R R 2% R R A R A
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