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[ Abstract] Objective To investigate the effect of brinzolamide-timolol maleate eye drops on the metabolism
of intravitreally injected vancomycin hydrochloride ( VH) in rabbit eyes. = Methods Nine healthy male New
Zealand white rabbits were selected. Among them ,three were used to extract blank aqueous humor and the right eyes
of the remaining six were set as experimental eyes. The experimental eye was topically administered 30 wl of
brinzolamide-timolol maleate eye drops twice a day. The fellow eyes were set as control eyes. The intraocular pressure
of both eyes was measured before the initial application of the eye drops and 1 hour after application of the eye drops
next day. Both eyes of each rabbit were intravitreally injected with 0.5 mg of VH (10 mg/ml) solution. The aqueous
humor was drawn at 2 hours and 1,2,4,6,8,10 and 12 days after intravitreal injection. VH concentrations in aqueous

humor were measured by high performance liquid chromatography. The time of peak concentrations (¢, ), peak

max

concentration (C,, ) ,elimination half-life (¢,,,) and the area under the concentration-time curve (AUC) of VH in

rabbit eyes were calculated by the average concentrations. This study was approved by the Ethics Committee of Henan
Eye Hospital (No. HNEECA-2023-01). Results The intraocular pressure after eye drop was significantly lower
than that before eye drop in experimental eyes ( P<0.01). The ¢ of VH in experimental eyes and control eyes were
both 1 day. The C
respectively. The VH aqueous concentrations in the experimental eyes on days 4,6 and 8 after injection were all
significantly higher than those in the control eye (t=2.378,3.150,2.694;all P<0.05). The ¢,,, of VH in the

aqueous humor of the experimental eyes was 2. 69 days,which was 31% longer than 2. 05 days of the control eyes. The

max

of VH in experimental eyes and control eyes were (61.40+13.48) and (51.56+5.07) pg/ml,

max

AUC,_,, , of experimental eyes increased by 24. 3% relative to the control eyes. Conclusions Brinzolamide-timolol
maleate eye drops can significantly extend the ocular residence time of intravitreally injected VH.
[ Key words] Vancomycin; Intravitreal injection; Brinzolamide-timolol maleate eye drops; Aqueous humor

circulation; Ocular pharmacokinetics
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REVRFE 9 54.35 pg/ml AR RESL  CoUEHHE 2 h 1647 BB ACRE
Figure 1 HPLC-UV chromatograms of VH in aqueous humor

A:Blank aqueous  humor B: Quality control sample of
54.35 pg/ml VH C:Aqueous humor sample of right eye at two hours

after intravitreal injection

®1 ARERE VH B EKEMEEE
Table 1 Recovery and precision of VH with different

concentrations
Fi¥E  REA HSPTRE  DNE BRI [a] i 2% AR b 1
[T (pg/ml) (vts,pg/ml)  (xxs,%) WE(%)
1 bl 54.35 59.13+0.75 108.80=+1. 38 1.27
2 5 27.18 27.14+1.80 99. 80+6. 62 6.63
3 5 6.79 6.36+0. 30 93.60+4. 42 4.72
4 5 3.40 3.02+0. 10 88.80+3.05 3.43

W VH: T &R
Note : VH : vancomycin hydrochloride
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SUIRET SR IR 5 0 IR IR e Le 8%, 22 | o ge it 2
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(35 P<0.01) ;% BEAR SUIR A5 IR B A FE %5, 22 57 T 48
AR (P=0.252) (% 2),
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2 A4 oK B VH B ik 0% B [A] ((time of peak
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concentration, ¢t ) ¥4 1 d, 255 AR A XT BR AR B3 K
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1.52) . (4.11£0.84) #1(1.76+£0. 38) pg/ml, ¥ g 25 =
AR R A (8] 5% BEAR Y (9. 26+2. 14) (2. 86+0. 50) Fil
(1.05+0.52) pg/ml, Z R ¥ H FiF 2 L (1=2.378,
P=0.039;:=3.150,P=0.010;¢=2.694,P=0.023)
(#2),
2.4 RIRPE/KH VH 259408 3 1) 22 Rk
SEEGHR B K o VH Y ¢, AT X BRIR ZERK T
31.2% ,AUC,_,, , FHXT T X BEHR I N T 24. 3% (K 3) .

x2 HARIISEWRIRELLK (xxs, mmHg)

Table 2 Comparison of rabbit intraocular pressure between

before and after administration (xxs, mmHg)

A TR] A i) s R T

51 R %% ¢ {H P i
AR FIRJG
SR 6 23.2x1.4 17.4+0.8 8.512 <0.01
X BEHR 6 22.8+0.7 23.6+£1.0 -1.294 0.252
t -0.725 11.296
P1{H 0.501 <0.01
e (RXHEA  10%) 1 mmHg=0.133 kPa
Note : ( Paired samples t-test) 1 mmHg=0. 133 kPa
80 -
—u— SRR
70 b —o— X IRIR

25 Bt e (pug/ml)

i) (d)
B2 SRFBEEEIH VEEBEKPEYRERERMEMNEL
Bk S HRAR LA, T P<0. OS(Jl ST A ¢ K250 ,n=6)

Figure 2 Time-varying curve of VH concentration after intravitreal

injection in rabbit aqueous humor Compared with control eyes,*P<

0. 05 (Independent samples t-test,n==6)
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Table 3 Main pharmacokinetic parameters in aqueous
humor after intravitreal injection of VH in rabbit eyes

Cm‘n [m‘n [I/Z AUCU* 10 d AUCU*M
A5 IR % - N
(pg/ml) (d) (d) (pg/ml-d)  (pg/ml-d)
SR 6 61.40£13.48 1 2.693 152. 563 154. 749
it R B 6 51.56£5.07 1 2.052 122. 699 123. 982

TEVH 8 R 5 c B EWR BE 50, KIS [ 50,5 - TH BR 25
AUC - iy 4 °F T B
Note: VH ; vancomycin hydrochloride; C . : peak concentration;¢ . : time

of peak concentration;t,,, : elimination half-life; AUC : area under the curve
3 Wig
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