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W E B ALRNE TEBRERTAERTE BRLE ARRBERRILEAEAFRTA N SEY Tk, 7%k RA SR
&g %, &ig4 % Hypersil GOLD Cis, i3 48 4 0.005 mol/L 84 4 4275 7% (4 1 L ¥4 = Tl 10 mL, JA k85828 % pH 4 5.0 +
0.5)-T M5 (45:55, VIV) , A ik A 1.0 mL/min, #& M 5% K 53] 4 262 nm (ZE Tl ZE LA EAE) 214 nm (GRILR4E) ,
ABAC,#HFZTH20uL, ERARXTE ARTHE ARABEFRILAEEN T2 RELETE S A H 1.235 0~
15.438 0 ug/mL (#=10.999 9) . 1.317 0~ 16.383 6 pg/mL (= 0.999 7) . 1.207 2~ 15.089 4 ug/mL (»=10.999 6 ) . 17.776 ~ 222.0
pg/mL(#=0.999 9) ; € k4 %) 4 2.0,2.0,2.0 . 1.11 pg, AN FR45) % 0.375.0.375,0.375.,0.333 pg; M % & A8 M F I X
RSD<<2.0% ; An ¥ &) 4 5 4 # 4 98.14% ~102.48% (RSD=1.6% ,n=9) .98.79% ~102.42% (RSD=1.3% ,n=9) . 98.19% ~
102.49% (RSD=1.5% ,n=9)#2 98.76 % ~100.53% (RSD=0.6% ,n=9) . %k & F k& FhH ELMF BERL SR TF
B BIRR T AR T B AR CE AR R R ILE SR A R R E

KEI  FHRURAM G BRI WE N AR TE RR OB AR RS FILA

Simultaneous Determination of 4 Preservatives in Marketed Eye Drops by HPLC
TIAN lJie, PENG Bo, WU Shijie, ZHAO Liyuan, ZOU Liang, HAO Aiyu, DING Hongyu (Dalian Institute for
Drug Control, Liaoning Dalian 116021, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of residual methylparaben, ethylparaben, nipa-
sol and benzalkonium chloride in marketed eye drops. METHODS: HPLC method was adopted. The determination was performed
on Hypersil GOLD Cis column with mobile phase consisted of 0.005 mol/L ammonium acetate (10 mL triehtylamine in 1 L solu-
tion, pH adjusted to 5.0 = 0.5 with glacial acetic acid)-acetonitrile (45:55, V/V) at the flow rate of 1.0 mL/min. The detection wave-
length was 262 nm (methylparaben, ethylparaben, nipasol) and 214 nm (benzalkonium chloride), respectively. The column tem-
perature was 30 °C and sample size was 20 pL. RESULTS: The linear range were 1.235 0-15.438 0 pg/mL for methylparaben (r=
0.999 9), 1.317 0-16.383 6 png/mL for ethylparaben (»=0.999 7), 1.207 2-15.089 4 pg/mL for nipasol (r=0.999 6) and
17.776-222.0 ug/mL for benzalkonium chloride (#=0.999 9), respectively. Limits of quantitation were 2.0, 2.0, 2.0, 1.11 pg, re-
spectively; limits of determination were 0.375, 0.375, 0.375, 0.333 pg, respectively. RSDs of precision, stability and reproducibili-
ty tests were all lower than 2.0%. The average recoveries were 98.14%-102.48% (RSD=1.6% ,n=9), 98.79%-102.42% (RSD=
1.3%, n=9), 98.19%-102.49% (RSD=1.5% ,n=9) and 98.76%-100.53% (RSD=0.6% ,n=9), respectively. CONCLUSIONS:
The method is accurate, reproducible, simple and suitable for the determination of residual methylparaben, ethylparaben, nipasol
and benzalkonium chloride in marketed eye drops.

KEYWORDS HPLC; Eye drops; Preservatives; Methylparaben; Ethylparaben; Nipasol; Benzalkonium chloride
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FEORIN R AR LS 4 R TR R B0 &5 &

1w
1.1 =8

2695 B HPLC 1% , f0 & — # & B4 1) &6 I 2%
Empower &% T /f 4} (35 |5 Waters 23 /) ) ; BP211D A+
T3 Z—HF 5 Hr K- (181E Sartorius A Al ) o
1.2 ZZ@m5idH

A EWIRB (A, 15 : 130203, BLA% : 8 mL: 20
mg;BJ b5 : 140316, #LA% : 8 mL: 20 mg) ; ERERIA NV
FHIRE (CT, #t5-: 20140904, #14% : 5 mL: 15 mg) ; b
HW BRI (DT, 15 . 14031901, MLA% .8 mL: 8
mg) ; SRR I IV IR (BT, #1455 : 1405081, A% - 8
mL : 24 mg) ; R A H RV R IR R (F) it 5 .
1312285, HiA% : 5 mL: 15 mg) ; R AR MRATH IR W (G ),
5. 1203003, HiA% :8 mL:0.32 g) ; A AP R T IR K (G
J L35 13071025F , A% : 5 mL: 15 mg) ; 2 ERIH H KR
W (H ) 35020131111, B0A% - 8 mL/Aff) 5 722 F fig of R
i (L5 1 100278-201103)  F2 75 £ TR X B8 5 (Hit 5
100874-201102) | ¥ 2K N Eg xF M & ( #t 5 .
100444-201102) . 7% L & & xF M & (#Ht 5 .
100549-201102) 40 F A [ £ 5 24 Sl A I B, 4
159 99.6 % ; LG el , A s dr sl Kol
K,

2 FHiEEHER
2.1 fiEEH

3% K« Hypersil GOLD Cis (150 mmx 4.6 mm , 5
um) ; i BhAH : 0.005 mol/L BE MR VAW (1 Lh & =2
Jt 10 mL, VKBS AR 855 pH 5.0 +0.5)-2. 15 (45:55, 7/
V) 5 9 : 1.0 mL/min; #5004 - 262 nm G 28 HER %
WOBEFIFIRNR) (214 nm (FALEEL) s HERL 30 C 5 F
FEHEE .20 ul.

22 BEMTIE

2.2.1 TRA RIS 53 HIRE B PR IO 2R HT TR AR
fin 15.50 mg JEK Z g R AL 16.40 mg FRAR N R XS R 5
15.15 mg, & T [i— 200 mL &l P, Ik s - B 2
IR F5) R 10 mL, BT 50 mL &b, FRE 2%
INAZEFLE ST B | mL, IR B E 20, 3250 AN
TR X B SR I A TR o G 2 B IR TR A KT LA T 28
4 mL, & F 10 mL &4, IK# R EZ %, 35, %
0.45 pum S FLUEMEE LT , BEEUEW , RIFS .

2.2.2 HHAMEW  FEEREIGES 1 mL, 5T 10 mL i
R MK IR B R 2B, #55), 48 0.45 pm flALUE
FEEE L, IRELUE TR, B1S

223 FAWW  WEZKVERZ AR

224  FRGEAMER RS EBCRFLE S I 0.5
mL, & F 50 mL & i . ks S REBOE R R R
BB A EEXT IR 4% 2 mg, B T 100 mL & A,
KT BE 220 B 925 Rt i 20 mL, & T Lk
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UEREE L, ISR, W15
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(1] 42 G e 30 1 B, A BG4 R TS T
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4.6.8.10 mL, 43 38 F 25.25.10.10,10.10 mL i
W K R R 2R, 5 5) , IS 2R 8 TR A 6 BE SR VA
A3 B AR R ANTR A IR AR A S R 2.1
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T, B R SR PR L 1,
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B2.2.17 300 YR AN BE S RO B A5 EUAR RE, 2
“2.17 IR G AR SRR A 6 UK, TR SR IE A, Y
fEME LA 10 1A, 158 PR (LOQ) s M5 Mtk k3 1,
SRR (LOD) . 455 3RM , R HER 2R Ol R
PR TR A 2R LA 1 LOQ 43 1 4 2.0,2.0,2.0, 111 pg;
LOD 435112 0.375.0.375.,0.375.0.333 pg.
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ARG MR (214 nm) 5 B.2S 1A (214 nm) ; CIR A X B
(214 nm) ; DAL (214 nm) s E R SE5E FH PV (262 nm) 5 F.
25 A (262 nm) 5 GIR A6 B (262 nm) s HAMHRCA 9 (262
nm) ; LR ; 2 528 SR s 3 R IR 4. R LA
A. system suitability solution (214 nm) ; B. blank solution (214 nm) ;
C. mixed control solution (214 nm) ; D. test sample solution (214 nm) ;
E. system suitability solution (262 nm) ; F. blank solution (262 nm); G.
mixed control solution (262 nm) ; H. test sample solution (262 nm) ; 1.
methylparaben; 2. ethyparaben; 3. nipasol; 4. benzalkonium
Bl sRkiEaiLE
Fig1 HPLC chromatograms
*1 EAFREZMETEE

Tab 1 Regression equations and linear ranges

FelEmER WA r A, pg/mL
FARE y=105957x—6 832.1 09999 1235 0~154380
RRLE =95 696x+3 399.4 0.9997 13170~16.383 6
BT =85 3550~ 14 648 0999 6 1.2072~15.089 4
ik y=14 138c+803.35 09999 17.776~222.0

TR, P 2.1 TR (35 2 A HERRIN A , 10 SR W TH]

FOF A AR B A& &L a5 R W 3,
T2 MERKERRELER(n=9)

Tab 2 Results of recovery tests(n=9)

fEm FEiG Az, W=, MEEE CEYIER RSD,
il #,mg mg mg %% Wk, % %
AR 0 00161 00165 10248 1004 16

0 00161 00158 9814

0 00161 00164 101.86

0 0.0204 0.0206 100.98

0 0.0204 0.0208 101.96

0 00204 00201 98.53

0 00247 00244 9879

0 0.0247 0.0246 99.60

0 0.0247 0.0250 10121
HALH 0 00165 00166 100.61 100.7 13

0 00165 00169 10242

0 0.0165 0.0163 98.79

0 0.0208 0.0210 100.96

0 00208 00207 9952

0 00208 00212 101.92

0 0.0241 0.0244 101.24

0 0.0241 0.0245 101.66

0 0.0241 00239 99.17
FRNE 0 0.0166 00168 101.20 100.3 15

0 0.0166 0.0170 10241

0 0.0166 0.0163 98.19

0 00201 0.0202 100,50

0 00201 00199 99,00

0 00201 0.0206 10249

0 0.0245 0.0242 98.78

0 0.0245 0.0247 100.82

0 00245 00244 9959
AR 0 0.088 8 0.0879 98.99 9.7 06

0 0.088 8 0.0882 9932

0 0.088 8 00877 9876

0 0.1110 0.1114 100,36

0 0.1110 0.1105 9955

0 0.1110 0.1103 9937

0 0.1332 01328 9970

0 01332 01336 10030

0 0.1332 0.1339 100.53

*3 HRWEFIESENELER (n=3,%)
Tab3 Results of contents determination of preserva-
tives in samples(n=3, %)

I'% RS BRI BRLE BRI pEik b
A 130203 0 0 0 0
B 140316 0 0.2 0 0
C 20140904 0 0.09 0 0
D 14031901 0 0 0 0
E 1405081 0 0 0 0
F 1312285 0 0 0 0.001
G 1203003 0 0.001 0 0
G 13071025F 0 0 0 0.03
H 20131111 0 0.02 0 0
3 it
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OO HUAE A A% T, 70904 2.2, 27 0T 7 kil 5 it
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IR ARG, 45 RAE 262 nm K SF R, T4 mig T
PO AE | W2 (8] 53 85 BT s 53 AME 214 nm i KAb, 584
AT TR . DRI, e 262 nm I 5 AR
fis JRIEZ MG R NTEE , 214 nm BN E R AR .
3.2 mEhTEMIEE

o BRI FEEL T 0.005 mol/L SR s Wi- 2.5 . 2
it - = L P W IR Vs YA PP - B o T V7 8 3 it s A
RFR . G558, DL - = LB RV WA M sh AR, 32
KHEE R OBR B RS B ER , B S gk rp
A A= 0T PRI E 5 AR - DBk IR 0 VA Ry T B
AR, A AL S L T 2, LA B s E) 2 4 5 17 LA 0.005
mol/L [t R B4 5 Y - £ R it shAH IS, 4 R i 51 4 RE 6%
RATA3 5, HAE b i b JC AR Bl TR o iR 4k
#£0.005 mol/L B BRE 1A M- LG AR IR 1) sl AH
33 HEAMEE

PR R R R A0 AN TR B 1 4, bl LT
A LA IR R RN B PR PR A D7 1, JLAE 70 b g ik
Oy AR R O . R LR A RO B RN
0.03% ~0.06 % , F A4 HI TR 5 B AR N ERiR & 1 ], HA K
G U435 0.16 % F10.02 % , T A F1 58 Bk 10 3 4
BWE 4 0.0019% ~0.002%", A, 2E % FEH L
U 8T Z M 8 AR b A iR IR b, 24T R
B R IR ER TR AN VD ELR IR PR ORI 1 i
¥ ETE R, LA R A AT R IR P AR AL A
B S R IRV ; [, 5N SRR R A
RIKENABOAMTEHE . R IL , XoF 3 R I 41 e 5] 0 15
HEF TR AT SR B S, A B AR T R AR A e
DRI A RO B, Pl b Ao SRIE R 2548 4 AL

25 F TR Ay g SRR T A M SRR
35 FH T T IR R R R H R ORI R RN TR A
LR B i 4 [ I A
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