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ABSTRACT 
Timolol maleate(TM) is a non selective ȁ-adrenergic blocker and Dorzolamide HCL (DZ) is Carbonic 
Anhydrase (CA) I and II inhibitor used in Chronic open angle glaucoma, secondary glaucoma. 
Solubility of drugs found in distilled water. The analytical method developed for the estimation of TM 
and DZ showed maximum absorbance of 294nm and 254nm  respectively for  Simultaneous 
equation(Method A) and 274nm iso-absorptive wavelength for Q-Analysis(method B) in distilled 
water between 200-400nm.Linearity studies indicated that estimation of TM and DZ between 5-
50µg/mL and 20-100µg/mL respectively, was found to be linear with regression equation of 
Y=0.0228x +0.370(0.997) for TM and Y=0.0189x +0.006(0.998) for  DZ.The method developed was 
validated for inter and intraday precision, recovery studies, limit of Quantitation Studies. The SD 
values of the studies are indicated that the variation is minimum. Limit of Quantitation of TM and DZ 
0.330 µg/mL, 0.640µg/mL respectively for method A, 0.531µg/mL  and 0.273µg/mL for method 
B.The above analytical parameters indicated that the developed UV Spectrophotometric methods was 
simple,accurate,and reproducible. 
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INTRODUCTION 
Timolol maleate is nonselec�W�L�Y�H����-adrenergic 
blocker1; it competitively blocks stimulation of 
��-adrenergic receptors in the heart and 
decreases rennin activity, also used as anti-
glaucoma agent2, 3. Dorzolamide HCL, is an 
anti-glaucoma agent and act Carbonic 
Anhydrase inhibitor1, 2, and used to lower 
increased intraocular pressure in open-angle 
glaucoma and ocular hypertension. The 
combination have additive or synergistic role in 
the treatment of increased pressure in the eye. 
Timolol is Chemically (S)-1-(tert-butylamino)-3- 
[(4-morpholin-4-yl-1, 2, 5-thiadiazol-3-yl) 
oxy]propan-2-ol, and Dorzolamide is 
chemically [(4S, 6S)-4-(Ethyl amino)-6-methyl-

5, 6-dihydro-4Hthieno [2,3b] thiopyran-2-
sulphonamide 7, 7-dioxide hydrochloride]. 
Molecular weight and Molecular formula Of 
(TM) and (DZ) 316.42, 324.443, C13H24N4O3S, 
C10H16N2O4S3 respectively. Analytical methods 
are required to characterize drug substances 
and drug products composition during all 
phases of pharmaceutical development. 
Extensive literature survey8-12 reveals that only 
few methods were reported for determination 
of Dorzolamide HCl in bulk and in its 
pharmaceutical dosage form. Hence there is a 
need to develop new methods for its 
estimation in bulk and pharmaceutical dosage 
forms. 
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EXPERIMENTAL 
MATERIAL AND METHODS 
Shimadzu UV 1700 double beam 
spectrophotometer (Japan) was used for all 
the spectrophotometric measurements. The 
absorption spectra of the reference and test 
solutions were carried out in a 1 cm quartz 
cells over the range of 200 - 400 nm. All 
laboratory glassware like volumetric flasks and 
pipettes were calibrated and used for 
experimentation. 
Authentic drug sample of Dorzolamide HCl 
and Timolol maleate was given as a gift 
sample by FDC Pharma Ltd. Aurangabad. Eye 
drop formulation Dorzox-T eye drops 
(5mL),(Dorzolamide hydrochloride & Timolol 
Maleate Ophthalmic Solution)   Mfg by CIPLA 
LTD. Dorzolamide 2%w/v,Timolol 0.5%w/v. 
 
Preparation of working standard drug 
solution 
Accurately weighed quantity of Timolol (10.0 
mg) and Dorzolamide (10.0 mg)   were 
transferred to two separate 100.0 mL 
volumetric flask. They were dissolved by 
adding Distilled water and diluted up to 100 
mL mark with distilled water to get the stock 
solution of 100.0µg/mL each of Timolol and 
Dorzolamide. Further dilutions were carried 
out in distilled water. 
 
Analysis of the marketed formulation 
Eye drop solution (Dorzox-T 5mL) equivalent 
to 0.25mg Timolol, 10mg Dorzolamide i.e. 2mL 
pipette out in to 50mL volumetric flask to that 
added 0.90mg Timolol standard drug powder, 
to that add 25mL distilled water sonicated for 
20 min make volume up to the mark give stock 
solution 100µg/mL diluted further to obtain 
final concentration of 5 µg/mL of Timolol and 
20 µg/mL of Dorzolamide. The sample 
solutions wereS analyzed as per the 
procedure for mixed standards. Solutions were 
scanned in the range of 400 – 200 nm and 
their absorbance were recorded at the 
selected wavelengths. The concentrations of 
each drug in sample solutions were calculated 
using equations. 
 
Calibration curve 
The solutions were scanned in the range from 
400-200 nm and the peak was observed 
Timolol at 294nm and Dorzolamide at 254nm. 
The wavelength selected for the analysis of 
the drug TM and DZ was 294 nm (Fig. 
1),254nm (fig.2) The concentration range over 
which the drugs obeyed Beer- Lambert’s law 
was found to be between 5-50 �Pg/mL for 
Timolol Sodium and 20-100 �Pg/mL for 

Dorzolamide respectively. were determined by 
using the calibration curve (Fig. 3) and (FIG.4). 
 
RESULT AND DISCUSSION 
294nm Timo and 254nm Dorz were selected. 
As shown Fig.1 & fig.2, Linearity range found    
to be 5-50µg/mL, 20-100µg/mL respectively. 
The Standard Calibration data and curves for 
TM and DZ are given in the Table 1, fig.3& 
fig.4respectively. Overlain spectra, 274nm 
were selected as the working wavelength for 
the analysis of Timo and Dorz shown in Fig.3 
for Q-Analysis method. Fig.4 represents the 
overlain spectra of Timo and Dorz in the 
multicomponent mode of the UV Visible 
spectrophotometer. 
 
Validation of UV 
All these methods were validated according to 
ICH guidelines 15-17 in terms of linearity, 
precision, accuracy and robustness 
parameters. 

a) The Intra and Inter-day precision was 
determined by assay of the sample 
solutions on the same day at different 
time intervals and on different days 
respectively. The S.D. and % R.S.D. 
were calculated and are presented in 
Table.2 

b) To check the degree of repeatability of 
the method, six samples of the tablet 
formulations were analyzed as per the 
procedure given under Tablets. For 
each of the developed UV-
spectrophotometric methods the 
standard deviation and % Relative 
Standard Deviation (% R.S.D.) were 
calculated. The results of the same 
are given in Table.3 

c) UV Validation were carried out by 
Recovery studies at three levels 
i.e.80, 100 and 120 % as per ICH 
guidelines by standard addition 
method, the amount was recovered 
99-102%,  The results of the recovery 
studies along with its statistical 
validation are given in Table 4 

d) Robustness study was performed by 
small but deliberated changes in 
wavelength of TIMO and DORZ, to 
Validated UV- Spectrophotometric 
method. The SD and % RSD was 
calculated is shown in Table.5 the 
results are obtained as per ICH 
guidelines. 

e) From average of six determinations of 
calibration of TIMO and DORZ, The 
standard deviation of y-intercept and 
slope of the calibration curves were 
used to calculate the LOD and LOQ, 
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LOD & LOQ within the limit as per ICH 
Guidelines shown method is validated. 
The results of the same are shown in 
the Table.6 

f) The optical and regression 
characteristics of the calibration 
curves are given in Table.7 

 
CONCLUSION 
The UV-methods were validated as per ICH 
guidelines. The standard deviation and % RSD 
calculated for the proposed UV-methods are 
low, indicating high degree of precision of the 
methods. The results of the recovery studies 
performed show the high degree of accuracy 

of the proposed methods. Hence, it can be 
concluded that the developed methods are 
accurate, precise and selective and can be 
employed successfully for the estimation of 
TIMO and DORZ in bulk and pharmaceutical 
dosage form. 
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Fig. 1: Absorption spectra of Timolol 

 
 
 

 
Fig. 2: Absorption spectra of Dorzolamide 
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Table 1: Results of Calibration Curve for Timolol  
Maleate and Dorzolamide HCl 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3: Standard calibration curve of Timolol at 294 nm 

 
 
 
 

 
Fig. 4: Standard calibration curve of Dorzolamide at 254 nm 

S. No. 
Timolol Dorzolamide 

Conc. 
(g mL-1) Absorbance Conc. 

(g mL-1) Absorbance 

1 5 0.102 20 0.407 
2 10 0.217 40 0.754 
3 20 0.443 60 1.134 
4 30 0.665 80 1.476 
5 40 0.891 100 1.922 
6 50 1.173 - 
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Fig. 5: Overlain spectra of TIMO and DORZ  

for Q- analysis method 
 
 
 
 

 
Fig. 6: Overlain Multicomponent Spectra of  

Timolol and Dorzolamide 
 
 
 

Table 2: Statistical validation for Intermediate Precision 
Method Drug Intra-day Precision* Inter-day Precision* 

Mean S.D. % R.S.D. Mean S.D. % R.S.D. 
 

A 
TIMO 99.60 0.1975 0.198 99.74 0.5024 0.00503 
DORZ 100.2 0.4379 0.437 99.85 0.5089 0.5096 

B TIMO 99.57 0.4047 0.405 100.1 0.3633 0.3629 
DORZ 99.8 0.3521 0.352 100.0 0.3391 0.3391 

C TIMO 99.94 0.5191 0.591 99.75 0.5504 0.5517 
DORZ 100.31 0.5307 0.529 100.3 0.2858 0.2849 

        *Average of six determinations 
 
 

Table 3: Statistical Evaluation for Repeatability 
Methods Drugs Mean* S.D.* % R.S.D.* 

A TIMO 100.40 0.6028 0.600 
DORZO 100.23 0.7448 0743 

B TIMO 97.31 0.9559 0.982 
DORZO 100.65 0.3886 0.386 

C TIMO 100.25 0.3882 0.387 
DORZO 100.95 0.4037 0.399 

    *Average of six determinations 
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Table 4: Statistical validation of Recovery studies 

Method Level of % 
Recovery 

Mean S.D.* % R.S.D. 
TIMO DORZ TIMO DORZ TIMO DORZ 

 
A 

80% 98.88 99.73 0.1150 0.2805 0.1163 0.2812 
100% 99.81 98.24 0.1102 1.741 0.110 1.772 
120% 98.60 99.61 1.824 0.3537 1.849 0.3550 

 
 

B 

80% 99.21 99.69 0.6806 0.2747 0.6862 0.2755 
100% 99.43 100.0 0.4744 0.2363 0.4771 0.2363 
120% 100.2 99.77 0.7751 0.3444 0.7735 0.3451 

 
C 

80% 99.58 99.73 0.5590 0.2139 0.5613 0.2144 
100% 99.5 100.0 0.4359 0.2524 0.4380 0.2524 
120% 99.84 99.60 0.2656 0.1960 0.2660 0.1967 

 
 
 
 

Table 5: Robustness study 
S. NO TIMO DORZ TIMO DORZ TIMO DORZ 

 294.0nm 254.0nm 293.0nm 253.0nm 295nm 255 
1 0.443 0.988 0.309 0.672 0.458 0.998 
2 0.442 0.990 0.310 0.671 0.458 0.999 
3 0.442 0.988 0.310 0.671 0.459 0.999 
4 0.443 0.989 0.309 0.672 0.458 0.998 
5 0.443 0.988 0.309 0.670 0.458 0.998 
6 0.442 0.989 0.310 0.671 0.459 0.997 

Mean 0.442 0.988 0.309 0.671 0.458 0.997 
SD 0.0005477 0.0008165 0.0005164 0.0007528 0.0008165 0.001049 

%RSD 0.123 0.082 0.167 0.112 0.178 0.1052 
 
 
 
 

Table.6: Limit of Detection (LOD) and  
Limit of Quantitation (LOQ) 

 
Method 

 
 

Limit of 
Detection 

(LOD)*(µg/mL) 

Limit of Quantitation 
(LOQ)*(µg/mL) 

 
TIMO DORZ TIMO DORZ 

A 0.1089 0.211 0.330 0.640 
B 0.175 0.090 0.531 0.273 
C 0.0118 0.180 0.357 0.546 

*Average of six determinations 
 
 
 
 

Table 7: Optical and Regression characteristics for  
simultaneous equation method 

Parameters Timolol Dorzolamide 
Beers-Lambert’s range 5-50 �Pg mL-1 20-100 �Pg mL-1 
Regression equation Y=0.0228x +0.370 Y=0.0189x +0.006 

Slope* 0.0228 0.0189 
Intercept* 0.370 0.006 

Correlation coefficient*(R2) 0.997 0.998 
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