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Content determination of bacteriostats in ocular extractives eye drops and the

absorption effect of activated carbon on it
QIN Tingting*, HUANG Zhesu, BAI Haijiao
Tianjin Institute for Drug Conirol, Tianjin 300070, China

Abstract To establish a high performance liquid chromatography ( HPLC) method to determine the content of
bacteriostats in the ocular extractives eye drops, Diamonsil Cg(4. 6 mm x250 mm,5 pm) column was used, with
gradient elusion by 1% triethylamine solution (pH 3. 0) (mobile phase A) and methanol ( mobile phase B). The
detection wavelength was 256 nm; the column temperature was 40 °C; and the flow rate was 1. 0 mL/min. Under
these conditions, the three bacteriostats of methylparaben, ethylparoben and chlorhexidine acetate showed good
resolution. The bacteriostats exhibited good linear relationship between the peak area and the concentration in the
concentration range of 0. 1-80 pg/mL(r >0.999 1). The recoveries were from 97. 2% to 104. 1%, and the RSD
was 0. 8% to 1. 2% . The content of bacteriostats in all the five batches of ocular extractives eye drops was less
than 10% of the prescription amount. It was found that the activated carbon used in the production process had
strong adsorption effect on the bacteriostat, and that the lower the temperature and the higher the concentration of
activated carbon, the stronger the adsorption of bacteriostatic agent. The adsorption capacity of activated carbon
for different bacteriostats is: chlorhexidine acetate > ethylparoben > methylparaben. The results showed that the
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established HPLC method was easy to operate with high sensitivity and good repeatability. It can be used to deter-

mine the content of bacteriostat in ocular extractives eye drops quickly and accurately. In addition, this study

reveals for the first time the effect of impurity removal process on bacteriostat in the production of ocular extrac-

tives eye drops. It is not suitable to use activated carbon to remove impurities before adding parabens and

chlorhexidine acetate bacteriostats. The current work provides a new guiding basis for the monitoring and improve-

ment of the quality of ocular extractives eye drops.
Key words  ocular extractives eye drops

content determination
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Figure 1 Chromatograms of system suitability solution (A) ,test solution (B) and negative control solution (C)

1 ; Methylparaben ;2 ; Ethylparoben ;3 ; Chlorhexidine acetate ;4 ; Propylparaben
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Table 1 Standard curves,LOQ,LOD of three bacteriostatics (n =10)

Compound Linearity r Range /( ug/mL) LOQ/ng LOD/ng
Methylparaben y =116.8x +22.797 0.999 9 0.1-80.5 2 0.6
Ethylparoben y =110. 04x +35. 132 0.999 1 0.1-80.7 2 0.6
Chlorhexidine acetate y =63.948x - 14. 455 1.000 0 0.2-77.9 5 1.7
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Table 2 Results of repeatability and recovery test

. . Repeatability (n=6) Recovery (n=9)
Sample Dectected bacteriostatic
Content/ ( wg/mlL) RSD/ % Average recovery/ % RSD/ %
S1 Methylparaben 17.9 1.38 97.2 1.21
S1 Ethylparoben 2.9 1.37 104. 1 1.12
S4 Chlorhexidine acetate 0 - 101. 8 0.89
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Table 3 Bacteriostatic detected in different samples of ocular extractives eye drops

Sample Dectected bacteriostatic Content/ ( wg/mL) Prescription amount/ ( pg/mL) Percentage/ %

S1 Methylparaben 17.9 200 9.0

Ethylparoben 2.9 100 2.9
S2 Methylparaben 0.8 200 0.4

Ethylparoben 0.1 100 0.1
S3 Chlorhexidine acetate 0 150 0.0
S4 Chlorhexidine acetate 0 150 0.0
S5 Chlorhexidine acetate 0 150 0.0

2.2.1 #AErM P ekt HlEEERSES P R, IR AE 30 min B IE, G

0. 2% BRIV BRI 1070 ) AE %8 3 (40 °C .60 °C 3 4>
ANTRIHR R T 58 L 0 R, O 2 A 1S
3045 .60 min BUARBOSIE, 2. 127 0 J5 %0
TE 3 R R AR A L AR L 20
P 2 R, AEAS R BE T, 0 2 R RO 2 i
FE 15 min if 55 RERICT R INFE R 15% | 1
PR S L B 58 4 W BRF L 1S min J 395 24 2 114 OB f
YEREE TRAE o AT FEA A1l BE T, 33 1k A X 41
R 7 I B A7 A 22 5

120
100
X 80 X
b =
= =
8 60 2
1= =
S S
@) 40 + @)
20
oL
e T S S— I _s— _——
0 15 30 45 60 0 15 30 45 60
t/min #/min

—B— Room temperature ; 40 °C ;=60 °C

Figure 2  Effect of activated carbon on adsorption of methylparaben

(A) and ethylparoben (B) under different stirring time (x +s,n=3)
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Figure 3  Effect of activated carbon on the adsorption of bacteriostat at

different temperatures (x +s,n=3)
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Figure 4 Effect of different amounts of activated carbon on the adsorp-
tion of bacteriostat (x +s,n=3)
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Figure 5 Effect of activated carbon on the adsorption of different con-

centrations of bacteriostat (x +s,n=3)
3 3 it
3.1 ARyt

275 SCHR[10 1B i gl AH 9 0. 02 mol/ L B2
AP ORI pH 2 2.5) -2 (70: 30) I,
R i - TR S8 A (R IR e, TG i A 800 5
ZE = CNRNNE B2 T 2 A R
AN MR IR A C € L5 70 B, B 5 i
AN 1% = Z i (IR Y pH 25, 0) I
BRI A C WA IR IR , MR S AR R
T pH % 3.0 I, SR 58 C 8 WX FRIERLF o Ui
LR S AH R L 1% = & e v v ( W 1R 4 5
pH £ 3.0) Nt A, FEE N SIAH B AT H6 L
Ve, BEPRUE 3 ol 21 59) RE 8 5¢ 42 20 T, LA (3%
e FLAT R B AR
3.2 MR TR A 69 R A

ASBIFSE A B TR AR B G R S TR A
PRSECE 3 Bl eRi 5] 4 1 R BE 1 Hh R 2 /N353 O -
FRIR A CE R Ol AR, 5 HR 22 IR HR I
R it A R0 8 SR AR — 3, BV 0] 5 6 el /2
AR BEIR A C € AR LR R R, it
AL AR IR TR R YRR, AN 3 R (S
B U8 A SRR T 117 45 1 268 0 1 1R 5 2 7 410 R
7R, BT T B TR R AR R R i X — B
TEMR MR8 AR 77 Hp i R 9 AT TP . i
G ASSEEG R 7 AR A R 3 0 BRI R A ] — 3
WP AT R MR PR B, AR S B A R BRI
MR VB0 s LN — b sl R T BT 511, 505 P e Wi

FAEJ A0 B R R A i T RE S B /D D A, A SRR
1B G PEARAE S 0. 5% , £ 85 C Rl 30 min i}
T 2 BRI UK b i R I RBCR Rd AR T
AET KR 4B 7R B PR R . 2R
JIr s , S DU HR 2 JUAC T MR ) A 7™ v 40 B 590 1 A
{0 R 9 SR 2% T S N w2 30 49 Al F-410 B 750 152
PN M/ I B A SR T W Zi A
S BRI TS Y% A R Y R A DR 7 25 45
B oS TR Ev/ol S ed = N Y W B Bl 2
M, 356 495 T 11 0 5 R 250G 4 400 T 71 8 3 288 400 7 51
AN IR, S ARG 0 28 7= ity v 400 5 ) 5 4
BRI AEFR - LA S8R R B, DRAIE 7 iy BRI BRI 28T
IR 2 4
3.3 BRAUVKIE KR P A A e 2 R

AR (SO T8 1A A A Aolb A 7= 11 5 AR 28
JURHR SR BEA T 400 B 5 I, A R IR T AL 5
R 10% , ARk 2 (b A N RIE A 24 i) rp H A
b R G 7R N AR T3 i 80% ~ 120% YRR 25K,
W B I P Al 1 AR TR FR VB )5 A T 3R T
(R RO — 205 A 7 H 2 P HR ) 410 7500 E o
Y, AT BRI 122 bty P PR 77 il R

2 % X

[1] Sun X. Clinical observation of ocular extractives eye drops com-
bined with tropicamide in the treatment of pseudomyopia[ J].
Chin J Mod Drug Appl( P B34 254 5 8 ) ,2011,3(5) . 124
- 125.

[2] LiJQ. Therapeutic effect of ocular extractives eye drops on non-
suppurative keratitis[ J]. J Mudanjiang Med Coll ( 4: % & 5
%42 3R) ,2003,24(1) :24 -25.

[3] Xing F,Guo HY,Zhang YQ. Clinical observation of ocular extrac-
tives eye drops in the treatment of corneal epithelial persistent
defects[ J]. Chin Ophthal Res( BRAHF7) ,2003,21(2) :212.

[4] Wang J, Yang MS. Therapeutic effect of ocular extractives com-
bined with recombinant human epidermal growth factor derivative
eye drops on persistent epithelial defects[ J]. China Pract Med
(P EEAES),2008,3(25) :127.

[5] Zhang HZ,Yin WW,Chen M. Clinical research of vitamin a and
ocular extractives eye drops ultrasonic spray inhalation in treat-
ment of dry eye disease[ J]. J Med Forum( B2tz &),
2011,32(11) ;49 -50.

[6] LiF,Chen Y. Germicidal effects of the chlorhexidine acetate[ J].
J Microbiol (#4245 % &) ,2014,34(1) : 101 - 103.

[7] Chen X,Liu MX. Progress in research and application of preserv-
atives in ophthalmic preparations [ J]. Tianjin Pharm ( X % %



SESUESE LI Bl A HRGUIR HI I F 40 B 7R ) 35 S S 3 A X 0 0 g O B PP 43

%),2013,25(5) :54 - 59. 2 4) ,2013. 25(2):15 -17.

[8] An Y. Application and quality control of bacteriostatic agents in [11] Chinese Pharmacopoeia Commission. Determination of bacterio-
ophthalmic preparations[ J]. Tianjin Pharm( X &2 %) ,2011, static agent content in eye drops [ EB/OL]. (2018-03-28 )
23(1):56 -58. [ 2018-09-06 ]. http://www. chp. org. cn/upload/userfiles/

[9] Liu AM,Li W, Wang BM. Ocular surface damage of bacteriostatic 20180328/1101522202450037. pdf.
agents in ophthalmic preparations[ J]. Chin Hosp Pharm J( ¥ [12] Dai X. Methods for improving clarity of ocular extraction injection
E %255 4 &) ,2002,22(6) :371 -373. [J]. Chin ] Biochem Pharm (¥ B % 4¢ 25 4 4 &) ,2002,23

[10] Zhou CD, Huang ZS. Determination of chlorhexidine acetate in (3):155 - 156.

ocular extractives eye drops by HPLC[ J]. Tianjin Pharm( X &

255 R4 EST A RHHES BB € i

19 H BHEIEL (Clarivate Analytics) A7 T 2020 45 1 F ) ESUBCHECIR . E 25 RHA 2225 102 5 3 B2 b
VCHE A R BRR T 402 10, R8I A BRAS 43 L, B2 b — WIHRTE 4 B, K R B B8 — o APRIRRE 1 YCHE A BST 23R
1% , 1, EZTRHREIEA EST ABRAT 1% 22 RHEGERE 5 /(250022 SRB2E (L2 RIS AE) Sk b
RS
% PR B2 RHIEABUR (2020 45 1 1)
R ERRHEA CA)  MEEACEN)  eScB0E Bolb mBEel BATREX

2 SR 43 47 3 069 33 931 11.06 14
= 452 463 3252 34 286 10. 54 10
I PRS2 2 439 2 441 729 8 800 12.07
He W) 5 1 A2 926 897 872 8 106 9.30
MRl 902 = 356 6915 19.42
o el 1235 1242 9 699 108 455 11.18 48

ESI(JEARL A TR R 7 , Essential Science Indicators ) J& FAif tH 5 ¥t [l A 35 3t AP A 85 5 A AR DILAA | ] 5
o DX [ PR AR OK - B A 1 B ZL R IR TR 2 — o A ] EST X 82 o i A1 i [F O 2009 4 1 A 1 H % 2019 4F 10
H 31 H. HEARR A2 ARG Hi G83C80R RS SRR R T

UTAER, T E B L X — 3" B AL, AN BE 2 B 7 o), S T2 Bk IR, BB A S A S A AL A0
B s 4 s M BURZG 222 BHAR  HE S22 A0 v 222 Je Sk 2 BB U e, Bl iAot AR W 2 Sl IR 27 2 SO 24
TSR R VR0 Jry A A B 2 e A 8 2 R B 5 N T3 B S T 58 SO RHR, SO &8 A S0 R A&
FRM AR R Je sk R U (255 B AE H R E e 2 WA e 5 ) A8 [ B 32 HE 4T 8% (ESIL USNews , ARWU |
CWUR) {81 tH5AIT SO {7, 252445 (i R — i A 5 B R 2 B A 2 AR o

(FRAR R—% ERAAE HHEEERQ)






