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Abstract: Two simple, precise and accurate spectrophotometethods have been developed and
validated for the simultaneous Determination ofnBmidine tartrate (BRT) and Timolol maleate
(TIM) in bulk and pharmaceutical formulations. Ndyeimultaneous equation (method 1), Q-
absorbance ratio (method 2). In method 1, bothdthgsexhibit good linearity over the concentration
range of 4-20 mg/mL andtb 50 mg/mL of Brimonidine tartrate and Timolol male at 255nm {r
=0.9998 and 0.9998 respectively) and 295nm 2 =(r999 and 0.999 respectively) wavelengths
respectively. Method 2, involves thHermation of Q-absorbance equation using the alisdsp
values at 271nm (isoabsorptive pointj §0.999 and 0.9998 respectively) and 295mmax of
Timolol maleate) G=0.9998 and 0.999 respectively) and Beer's Lambé& was obeyed over the
concentration range of 4-20 mg/mL and 10-50 mg/ragpectively. Theproposed methods were
validated according to ICH guidelines for evaluatiof accuracyprecision, sensitivity. These are
economically viable methods that do not require gmyor separation procedure and costly
solvents.

Keywords: Brimonidine tartrate, Timolol maleate, Simultane@gsiation method, Q-ratio method,
Validation.

Introduction ocular hypotensive effect is due to its ability to
Brimonidine tartrate (BRT) [5-bromo-6 (2- decrease aqueous humor production and
imidazolidinylideneamino) quinoxaline L- increase uveoscleral outflow. Its selectivity
tartrate] is a selective alpha-2 adrenergic towards alpha-2 adrenergic receptors and its
agonist. It is usually given in eye drop form. Its  neuroprotective activity on retinal ganglionic

cells makes it as an important therapeutic agent
for the treatment of open angle glaucoma. Its
superiority  in  treating glaucoma in
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Timolol maleate (TIM) [(S)-1-[(1,1-
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dimethylethyl)amino]-3-[[4-(4-morpholinyl)-
1,2,5- thiadiazol -3 -yl] oxy]-2-propanol, (Z)-2-
butenedioate] is a nonspecifi¢- adrenergic
blocker. It was the firsf3-blocker to be used
as an antiglaucoma agent. None of the ndwver
blockers were found to be more effective than

timolol. In its oral form it is used to treat high
blood pressure and prevent heart attacks, and
occasionally to prevent migraine headaches. In
its ophthalmic form it is used to treat open-
angle and occasionally secondary glaucbma
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Fig. I: Chemical structures of (a) Brimonidine tartrate (b) Timolol maleate
Literature review reveals that there are many Brimonidine tartrate 2mg and Timolol maleate

analytical methods like spectrophotometric,
HPLC, and HPTLC, reported for the
determination of Timolol maleatedividually
and in combination with other drugs like
Latanoprost, Brinzolamide and Dorzolamide
HCI®®  For Brimonidine tartrate several
methods have described for quantifyirg
different samples and using various analytical
techniqgues such as HPLC, UPLC-MS, and
HPTLC individually and incombination with
other drug¥™**

Very few analytical methods like Ratio
difference spectroscopic and TLC densitometry
were reported foestimation of BRT and TIM

in combined pharmaceutical dosage fsfh®

IP 5mg), Combigan (Piramal Enterprises Ltd,
MP) was purchased from the local market.
Acetonitrile and water (HPLC grade) were
obtained from E. Merck Ltd Mumbai, India;
Phosphate buffer- pH-3.6 was obtained from Sd
Fine chemicals Pvt Ltd Mumbai, India.
Preparation of Standard stock solution
Accurately weighed standard drug of BRT (10
mg) and TIM (10 mg) were transferred to a
separate 100 mL volumetric flask, dissolved in
20 mL Dist. Water by shaking manually for 5
min. The Volume was adjusted with the same up
to mark to give final concentrations of BRT
(100mg/mL) and TIM (100mg/mL).

Preparation of Calibration curve (method 1)

Hence an attempt has been made to develop From the Standard solutions of BRT (0.4, 0.8,
spectrophotometric methods for simultaneous 1.2, 1.6, and 2.0 mL) and standard solutions of

estimation of BRT and TIM in combined
dosage forms.

Materials and Methods

Instruments

A Shimadzu model UV-1800 double beam UV-
Visible Spectrophotometer, attached to a
computer software UV probe 2.34, with a
spectral width of 1 nm and pair of 1 cm matched

quartz cells was used. Shimadzu analytical

TIM (1.0, 2.0, 3.0, 4.0 and 5.0 mL) was pipette
out in to a separate serie610 mL volumetric
flask. The volume was adjusted to the mark with
Dist. Water and mixed.

The absorbances of the solutions were
measured at 255nm and 295nm against taking
Distilled water as a blank. The absorptivity
coefficients of each drug at both wavelengths
were determined and substituted in their

balance was used throughout practical. Class equation to obtain concentration of both drugs.

‘A’ volumetric glassware were used.

Materials

The working standards of BRT and TIM were
gifted from Micro labs Ltd, Bangalore, and
FDC Ltd, Goa respectively. The ophthalmic
formulation of BRT and TIM (Label claim:
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in
the

The concentration of each compound
the mixture was calculated from
following simultaneous equatiots

CBRT = A2ayl - Alay2 / ax2ayl - axlay? ... 1
CTIM = Alax2 - A2ax2 [ ax2ay1l - axlay?2 ... 2
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Where, @GRT and CriM are concentration of  Method precision (repeatability)

BRT and TIM respectively; A1 and A2 are The precision of the instrument was checked
absorbance of mixture at 255nm and 295nm by repeated scanning and measurement of the
respectively; ax and ag are absorptivity — absorbance of solutions (n=6) of BRT and
coefficient of BRT at 255nm and 295nm TIM (4 mg/mL and 10 mg/mL respectively)
respectively; ay and ap are absorptivity ~ Without changing the parameters for the
coefficient of TIM at 255.0 nm and 295.0 nm Simultaneous equation and Q-ratio method.
respectively. Intermediate precision (reproducibility)

Preparation of Calibration curve (method 2) The intraday and interday precisions of the
From the Standard solutions of BRT (0.4, 0.8, Proposed method was determined by analyzing
1.2, 1.6, and 2.0 mL) and standard solutions of €orresponding responses in triplicate on the
TIM (1.0, 2.0, 3.0, 4.0 and 5.0 mL) was pipette S&Me day and_ on 3 different days, by using
out in to a separate series 10 mL standard solutions of BRT anq TIM at 12
volumetric flask. The volume was adjusted to M¢/ML and 30 mg/mL respectvely. Results
the mark with Dist. Water and mixed. were reported in terms of RSD.

The over line spectrum of BRT and TIM, one LODandLOQ _ .
wavelength was selected for the estimation of 1he limit of detection (LOD) and limit of
both drugs, which is known as iso-absorptive duantification (LOQ) of the drug was derived
point (at 271nm) and one wasnax (295nm) by calculating the signal-to-noise (i.e. 3.3 for

of one drug. The dilutions of standard and LOD and 10 for LOQ) ratio using the
sample solutions were prepared. The following equations designated by International

Absorptivity values were determined at Conference on Harmonization (ICH) guideline
271nm. The method employs Q values and 1heLOD may be expressed as:

the concentrations of drugs in sample solution DL = 33¢
were determined by using following formﬂl% S
o T oy ST A Whereg= the standard deviation of the response
= AND Cy= ——— S =the slope of the calibration cufbe LOQ
(Qx-Qy) X aX; aX1 -Cx  may be expressed as:
Where, A & A2 are the absorbance of the QL = 10o

7

mixture at 271nm & 295nm respectively; BX

and aYl_ are absort|V|t|§s of BRT and TIM Whereg= the standard deviation of the response
respectively at 271nm; @Xand aY? are S = the slope of the calibration curve

absortivities of BRT and TIM respectively at  accuracy (Recovery study)

295nm; QM=/g/A1, QX= aX2/ aX1 andQY= The accuracy of the methods was determined
aY2/ avYi. by calculating recoveries of BRT and TIM by
18 the standard addition method. Known amounts

Validation of Methods
Proposed methods were validated in accordance
with ICH guidelines Q2 (R1) for evaluatiasf
various parameters; linearity, limit of
detection, limit of quantification, precision
andaccuracy.

of standard solutions of BRT and TIM were
added at 80,100 and 120 % levels to
prequantified sample solutions of BRT and TIM
(4 and10 mg/mL respectively). The amounts
of BRT and TIM were estimated by
Linearity applying the obtained values to the

Calibration curves were plotted over a simultaneous equation and Q-ratio method.

concentration range of 4-20 mg/mL and 10-50 Analysis of BRT and TIM in Pharmaceutical
mg/mL for BRT and TIM respectively. The dosage form

- : : In pharmaceutical dosage form, both drugs
calibration curves were constructed by plotting . : )
absorbance¥s concentrations. BRT and TIM in ratio of 1:2.5. The

absorbancewas measured at 255nm and
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295nm (Simultaneous equation) and 27land
295nm (Q-ratio) for quantification of BRT
and TIM respectively. The amounts of BRT
and TIM present in sample solutions were
determined by fitting the response into the
simultaneousequation and Q-ratio method for
BRT and TIM.

Results and Discussion

Method 1: Simultaneous equation method

The standard solutions of BRT and TIM were
prepared separately in Dist.water. They were
scanned in the wavelength range of 200-400
nm. Data were recorded at an interval of 1 nm.
Maximum absorbance was obtained at 255nm
and 295nm for BRT and TIM respectively.
Select these two analytical wavelengths for
determination of BRT and TIMespectively

can be employed for thedetermination of
BRT and TIM without any interference from
their combinegharmaceutical dosage form.
Method 2: Q-ratio method

The standard solutions of BRT and TIM were
prepared separately in Dist.water. They were
scanned in the wavelength range of 200-400
nm. Data were recorded at an interval of 1 nm.
using over line spectrum of BRT and TIM, one
wavelength was selected for the estimation of
both drugs, which is known as iso absorptive
point (at 271nm) shown in fig. Il and one was
Amax (295.0 nm) of one drug. The dilutions of
standard and sample solutions were prepared.
The Absorptivity values were determined at
271nm. The method employs Q values and the
concentrations of drugs in sample solution were

shown in figure 1. These two wavelengths determined by using the formula.
1.000 T . T
Amax of Brumomdme
0.8001 tartrate at 255 nm 7
™\ — Jmax of Timolol
1 maleate at 295 nm
0600 \ ]
| |
2 Vo Iso absorptive pomt
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Fig. IIl: Overlain spectra of Brimonidine tartrate a nd Timolol maleate
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(Calibration curve for BRT at 255.0 nm Calibration curve for TIM at 295.0 nm
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Fig. lll: Calibration curve for Brimonidine tartrate at 255 nm and Timolol maleate at
295 nm by Simultaneous Equation Method.
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Fig. IV: Calibration curve of Brimonidine tartrate at 271 nm and Timolol maleate at
295 nm by Q-Ratio method.
Table | gives regression analysis data for the the standard solution at 80, 100 d0%, less
proposed methods. The precision data for the than 2% RSD indicate the recovery study was
both methodss given inTable Il and Table- acceptable.
Il gives Recovery study performed by spiking
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Table I: Regression analysis data for the proposeahethods

Method 1 Method 2
Parameters
BRT TIM BRT TIM
Wavelength (nm) 255 295 255 295 295 271 295 271
Linearity (mg/mL) 4-20 4-20| 10-50 10-50 4-20 4-20|  10-50 10-50
Regressiorequation |0.0533x | 0.0114x |0.0044X0.0193x | 0.0115x | 0.0212x| 0.0193x0.0086x
(Y=mx +c) + 0.0091| +0.0041 |+0.0006 +0.003 | +0.0007 |+ 0.0045 +0.003/+0.0031
Slope 0.0533 0.0114 0.0044 0.0193 0.0115 0.0212 0.0193 0.0086
Intercept 0.0091 0.0041| 0.0006 0.003 0.0007 0.0045 0.003 0.0031
Correlation
. 2 0.9998 0.9997| 0.999| 0.999 0.9998| 0.999| 0.999| 0.9998
Coefficient (r9)
LOD (mg/mL) 0.0971 0.258 0.562 0.155 0.128| 0.1599 0.152] 0.171
LOQ (mg/mL) 0.264| 0.784 1.70 0.470 0.388| 0.4542 0.4638 0.516
* Average of five determination, LOD=Limit of detsmn, LOQ=Limit of quantification.
Table Il: Precision data for BRT and TIM by proposed methods
Method | Method Il
Parameters BRT TIM BRT TIM
Wavelength (nm) 255 295 271 295
Repeatability
(%RSD, n=6) 0.430 0.686 0.753 0.621
Precision (%RSD)
Interday (n=3) 0.482 0.801 0.714 0.829
Intraday (n=3) 0.581 0.59:¢ 0.73t 0.53¢
*n= Number of determination
Table Ill: Recovery data for BRT and TIM by Proposed methods
Amount of Amount of Amount of
Amount of | standard % Recovery formulation standard | % Recovery
Drug  fformulation|drug added + %RSD (mg/mL) drug added £ %RSD
(mg/mL) | (%) J (%)
Method | Method Il
4 80% 99.56% + 1.04 4 809 99.56+0.64
BRT 4 100% | 100.75% + 0.45 4 100%  100.1#1/25
4 120% 99.90% #+ 0.9¢ 4 120% 99.82+1.2
10 80% 99.90% + 0.60 10 80% 98.59+0,80
TIM 10 100% |  99.21% =+ 0.80 10 100%  100.93+1.13
10 120% 100.73% +1.13 10 120% 99.32+1.04
* Average of three determination
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Assay of pharmaceutical dosage form (Eye- drops) form given inTable IV. No interference
Drop) by proposed methods of theexcipients with the absorbance of interest
The proposed validated methods were appeared; hence the proposed method is
successfully applied for the determination of applicable for the routine analysis of
BRT andTIM in their combined dosage forms. Brimonidine tartrate and Timolol maleate in
Assay results of the Pharmaceutical dosage (Eyegpharmaceutical dosadg@rms.

Table IV: Assay results of the Pharmaceutical dosag(Eye drops) form
Amount obtained % Amount (’)Abr?;iglggl % Amount
Sample | Amount present (mg/mL) obtained (mg/mL) obtained
(mg/mL)
No. Method | Method II
BRT TIM BRT TIM BRT | TIM | BRT | TIM BRT TIM
1 2 5 1.98 496 | 99.35 99.20 198 4.96 9935 99.20
2 2 5 1.96 497 | 98.4% 9942 19 4.97 9845 9942
3 2 5 1.97 5.03| 98.80 100.641.97 | 5.03| 98.80 100.6¢4
4 2 5 2.00 4.98 | 100.3099.64| 2.00| 4.98| 100.3099.64
5 2 5 1.98 5.01| 99.45 100.301.98 | 5.01| 99.45 100.30
6 2 5 1.99 495| 99.82 99.08 199 495 9982 99.08
Mean 1.975| 5.02 | 99.3% 99.71 2.013 5.005 99;35 99.71
SD 0.024| 0.028| 0.5610 0.8422 0.0pD.016| 0.5610( 0.8122
%RSD 1.22 0.57 | 0.5618 0.8162 1.7 0.03B5618| 0.8162
Conclusion for providing all the laboratory facilities. We

Based on the results, it can be concluded that would sincerely thank Vision Group of Science
the method has linear response in the range of and Technology, Government of Karnataka for
4-20 and 10-50 mg/mL for Brimonidine granting fund under CISE to procure the
tartrate and Timolol maleate. Less than 2 analytical instruments to carry out the proposed
%RSDindicate that UV-spectroscopic methods research work. We would also express our
are accurate and precise. gratitude to Micro labs Ltd, Bangalore and FDC
The result of the analysis of pharmaceutical Ltd, Goa for providing the gift samples of
formulation by the proposed method is highly Brimonidine tartrate and Timolol maleate.
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