T4 IUMBEREHXYAEEM=3)
Tab. 4
samples(n=3)

Content of related substances of 3 batches of

B B/%
# 5 — —
A B KR C R E BRI BZMR
20141201 KA H  KREEH 0013 RIEEH  KEH 0.013
20141202 ARt&d K&EE 0013 REH RKEH 0013
20141203 ARt d K&EE 0012 KEH KEH 0.012
3 it

BURHIRVAT 2, % “2.27 TR AR & EEN
TOAH B RE A, RO AR RE AR W RS, fE
200~400 nm P, SRAEEFRLFL e & K H AL
K. g B oR, SRRy v R L AR R4 7E 264 nm
A B R, T A AU K Ak TG I SR AL
BRI 264 nm AF A S 5 I e RS 9% K o

Hf, fE255AXYBErNESs, HTARX
WS 2 B A3 BAL 2 S R AN SE A AR R, e REAE
ATREA—FE, HRIEFFREATE 0.9~1.1 1§, N
AR NS I R 7 0 3 1 B xR, B b
A F R RS 1E R 1 3 B B R R
A RPN )

T PN SRR IE PR 7 3o R e % R 2 TR
F, O AREFFOCR T bRt i 26k e R ER T, B
SR VHE B I 52 % SR RR 6 T 3 43 ()RR o 5 B B[]
REER TP, A 3 RS 7] AR o A ) 5 A2 1 [
T AR AT A] o & 3R B RS 1E (Rl S AE X OR B I
[ 7E A A ) e A B RGP B, EH T A
dt R SRR I R E

7 V2 SIS R B I AR IE IR 1) 4 B B X
FRVEIE T $h R 4 e = A e | AT, H

ATTEANSE T ORI O A, J0A] A S A
Xf RS A R RO RIOCR, TR AR R D R T L R
W, AEERREEAL T E S R AN A — A%
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HPLC MEFEHBEGHRA S 3 HAIRFIEE

HAAE D, B 2, B EE T Tk, BN 310014; 20T £ 8 2B R BF R, B 310004)

HE: BiY # LR AT T AMBEBRA T 3HIFE A (FRTE. bk, KILAZ) S HRURMEEE. 7
Kromasil Cg &1%4£(4.6 mmx250 mm, 5 pm); A 1%= CHER (A BEA pH A Z 3.0)(A)-F B2(B), 5 %Al
0~2 min, B 50%; 2~17 min, B 50%—90%; 17~29 min, B 90%; 29~30 min, B 90%—50%; #i%: 1.0 mL-min™'; |
K262 nm; HAFF: 20 uL; IR 40 C. R AR LB AN RAFILAEE T RE KA LML R RIF(>0.999),
KAMEE S A A: 0.07~1.32, 0.38~9.51, 3.26~32.6 pg'mL™", A= E A 99.0%~100.3%. i AFERHK, ik,
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Determination of Three Bacteriostatic Agents in Bendazac Lysine Eye Drops by HPLC

XU Mengjial, YANG Weifengl’z, SHI Yunfengz*(l.Zhejiang University of Technology, Hangzhou 310014, China;
2.Zhejiang Institute for Food and Drug Control, Hangzhou 310004, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for simultancous determination of three bacteriostatic agents
(ethylparaben, thimerosal, benzalkonium chloride) in bendazac lysine eye drops. METHODS The analysis was performed on

Kromasil Cg (4.6 mmx250 mm, 5 pum) with the mobile phase consisting of acetonitrile(A)-0.1% triethylamine(B)(adjusted to pH
3.0 by phosphoric acid) in gradient mode: 0—2 min, B 50%; 2—17 min, B 50%—90%; 17-29 min, B 90%; 29-30 min,
B 90%—50%. The detection wavelength was 262 nm with injection volume of 20 pL and column temperature of 40 C.
RESULTS Ethylparaben, thimerosal and benzalkonium chloride showed good linearity(+>0.999) in the range of the test
concentration of 0.07-1.32, 0.38-9.51, 3.26-32.6 pug-mL"'. The average recoveries of the method were in 99.0%—100.3%.
CONCLUSION The method is sensitive, rapid and accurate with good repeatability, which can be used for rapid screening and
determination of the content of bacteriostatic agents in bendazac lysine eye drops.

KEY WORDS: bendazac lysine eye drops; bacteriostatic agents; contents; HPLC

i I R T R I 3 B R Ay R R
R, AR N BERE L IR B A ), A OO T
WA R, X 2 Fh A B2 2 1 1 N [ Tl
B AR AR U, AR Ao T R R AR A
PR, 7 Lk R R 22 A R I R AR S AR T B
TEALT7 HasIn T H B R . A BE SR B i UL
H, KIS EAHE IR I8 5 2 R R TR 4 T
PRERE AR R OB AR BCR LA 8 3
R 1 RRCT, RS R AR R s 2, i
R ) A 0 AT A o L B = s R A R
B 751 8 T LA AR AU S R 7 e s 4 1 LR
A& 1 0 = 8 Qe 4 B 77 1) 22 A e A A Ak
N FH 25 A A R [ o i U 2 1 (LCH) VR K
5 247 ML 2L SR S ) 7R A B R B, S AN
& 1B K58 24 i B 2 s 255 v 0 20T B 100 R 7)o 288 A
TR N TS PN R I R R R PR B RS
B, ASZIGEST T HPLC [FRHE Eik 3 Fib
ORI T
1 UESRH

Agilent 1260 1=y B0 AH €385 A (35 [ Agilent 2
F]); Xs 205 Du 404 RK-F-F1 S40k pH 113511
H M Re B -FE R 2 A8 R |5 Milli-Q 27K A (36
Millipore 2\ ).

= LG TR BERR (5 T 4 Rl H B (i 4l)
B BB A THARFRAR: BAELBEAES:
100847-201203, & &: 100%). MK 5 :
T E AR 255 2015 4F 11 A28 32 558 11

135050-201401, &: 94.6%) AL A5 :
100549-201303, 55 99.58 %)%y [ o [EH £ i 24
mn AT E B AT B s AR R IR VA il 2013 4
2 [ IR A o

2 HEEHR

2.1 S HEL VA VR D )

Iy A FREUBR AR 28 FL S RN F2 8 2018 1) )
&R, MKIEMEIEGH SR 1 mL A& Bk
200 pg. AFLAH 1000 ug F¥EEF L5 50 pg IR
EVRAE R I i, R ER 5 mL, &
500 mL &, MAKEDR, 1FRIREXIE i
2.2 P VA R T )

WA S E N Bl s R (B ok . R L%
FIREAL), BOREIFES 2 mL, B 100 mLi &
L, KRR R R B, #8 A, VR AR IR (&
FRIR S HIRE )

2.3 @ik

A Kromasil Cig #(4.6 mm X250 mm,
5um); VishAH: 1% = OB (BRI pH H 2
3.0)(A)-FEEB), BHEEYENL(0~2 min, B AH 50%:;
2~17 min, B # 50%—90%; 17~29 min, B H 90%;
29~30 min, B i 90%—50%); i : 1.0 mL-min"';
R K: 262 nm; FEAEE: 20 pLs HEi: 40 C.
HRARE AR IR ZBETE, 2978 4 0005 B A1 75
BERFERE, RAN AR EEE. R
V] B A A I T B 750 ) IO e e B i e P AL P 1o
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B & A i
A-SFR VR BB A T (LS 120966); C—Atil MEm IS 20121204); DR R IE RIS :130506); E—JC400 1 771 1 [ 1 o 1 3%

W 1=K OER: 2-BiMR; 3-4LEM: 4-"FEBER .
Fig. 1 HPLC chromatograms

A-—reference solution; B—sample [ (batch No.120966); C—sample Il (batch No. 20121204); D—sample Ill(batch No.130506); E—negative solution

without bacteriostatic agent; 1—ethylparaben; 2—thimerosal; 3—benzalkonium chloride; 4-bendazac lysine.

24 ZMERR SR

H“2.1” TR iG & 0E &, BD R
Bic fhil) 22 2 TR B (A0S R TR R, B N MR TR, 1%
“2.37 TN S KA REAT I E,  DAKH S AR
FE R AL AR, KRR S I T R AL AR, 2 il bR A
2R . EZR MRV K 2k SR R, U AR5 M EL
299 3 BRI E & A AR . =103 07
TR A VE I R AR L 1.

R/ LMK AR R AR TR

Tab.1 Regression equation and the limit of detection

e EER , BEEE G
pg-mL pg mL
FRROHE  Y=884.9X-19  0.9998 0.07~1.32 0.01
BMIR  Y=199.0X+62  0.9995  0.38~9.51 0.03
FALEME  Y=8.5X+0.3 0.9999  3.26~32.6 0.11

2.5 IUESKSEEE. BEE AR

BV A 0 BRI, R 5 R 20 pL, 4% “2.3”
TR Bk % fF, Eartek, WM, iHE
FAL AW THAIIRSD . 23 B HLS A 2K 21
RGN B 2R L SV 145 LILRE o, & P AT I &6y
BER AW, R, TR R R =
FHRSD. 43RG #EE “2.17 TR X IR i &
4, 5, 6 mL, B500 mLEMT, HANKFE3
By o BN A R RNARUE 2%, AR BRI R AR
LA RICRIRAA; oB k% = “2.17 TR
X HE i A4, 5, 6 mL, HS500 mLET,
ANIKFE340, N2 A AENA 10 mL, II7KEZ,
VERFRR IR PRI . AR, R
N ENE ST S
2.6 FeoE i

B 14154 130944 #E5 . b 2 #5K
130415 Ff il 40k 7 #1659 20130901 £, $242.27
T 7 & g S s, A AE 0, 2, 4, 6, 8,

12 h WFEERENE, oSt E, DL g i i Y
NiERE SRR TN, SRR TR, BMIR AR
FL SRR A 1) 5 1% B g T AR RSD 43 i A
0.6%, 0.9%F10.8%, KUMLAMFWE 12 h )y
FasE M R AF.
2.7 B E

F “2.37 TN R 2R, Xk i 2 IR i FIR
WY TlE, 2R NK3.

R NBEHEE. FEREAEAEREREE
Tab. 2 Results of precision, repeatability and recovery
(& =K ELES
et WS SPyy&E/  RsD/ FHIE RSD/
RSD/%  mg-mL™ % /% %
2k 0.47 0.021 0.35 99.6 0.67
TR 1.22 0.004 0.52 100.3 0.99
B AR 0.69 0.022 0.84 99.0 0.75
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R3 HREMNEER@0=2)
Tab.3 Test results of samples(n=2)

4 ; b7/ Sh
hn MT o mEALH ni’:j o
130516 66.7

1 130717 s 0.03 73.3
130944 66.7

120966 58.0

2 130114 TRAg 0.001 63.0
130415 65.0
20130315 106.7

3 20130522 TRAd 0.003 110.0
20130715 103.3
130115 84.0

4 130412 TR 0.001 79.0
130802 74.0

5 11130105 TR 0.005 84.0
6 20130102 TR 0.005 111.2
20121204 210.0

7 20130301 R A 0.01 230.0
20130901 240.0
1311073 225.0

8 1310293 KL A 0.01 216.7
1311153 200.0
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BR2%, W BLER . 4 [ AR P 5 A M IR i R VA 11
AP IEE 8 K, ARIRWERAE USSR AT, A
() 77 ot Tt B 5 AT 280142 it ol 5 40 0 T 5060 365 A A
RN PR B RERSL A 3 B, ASFEAE = AR
P S U T e 1 B, SRR TS T
GRS YR IR 3 0 B 51 [R) s AT

AP IA A BRI IR 8 K Anlkp, A
IR MIEANMERE 5 K, REWEN
0.001~0.005 mg-mL™"; i ¥ % Z B i /E i
FIA 1%, WKEEHN 0.03 mgmL™; A F 2L A%
TN 2 %, WEHHN 0.01 mgmL™', H
PR AT L, AN [ £l S FH 00 B 700 b 2 R ik P 2 S A
K, MEABSERBK.

[ 24 8 2010 SRR, B R T A KT AR
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HPLC MERETRADERER, SRENEREFNSE

JE BT (T T SR BR, FEE 530001)

HE: B &3 HPLC FAIMMERELERN PERE., SR FPEEFHSE. H5% KA Waters SunFire™ Cig
(4.6 mmx150 mm, 5 pm)& A ; A T EE(A)-0.2%H B K& (B), #EAM, HikA 1.0 mL-min™', Hrlkk A
327 nm(0~10 min, £k JR 8 ), 258 nm(10~20 min, 3= R 3),283 nm(20~40 min, #& & #F) . ER HREBEAHFEE 0.140~2.516 ug
MM £ R RIF(0=0.9999, n=6), FHEKFEH 99.4%, RSD 4 1.2%n=9); =R F 43 4£ 0.042~0.761 pg M &M * 2
B (r=0.999 9,n=6), F 3 BDIC FE 4 99.9%,RSD A 1.4%(n=9) . ¥ i 3 #t 4 8 /£ 0.076~1.361 ug M &% & B4F(=0.999 8,
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