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ABSTRACT

A simple, fast and precise RP-HPLC method is developed for the simulta-
neous determination of dorzolamide Hydrochloride and timolol maleate us-
ing brimonidine tartarate as an internal standard. Chromatographic separa-
tion of thetwo drugswas performed on alnerts| ODS-3V, C,, column (250mm
x 4.6 mm, 5um) as stationary phase with a mobile phase comprising of
Buffer* : Acetonitrile (85:15) Buffer* : 0.1 % v/v TriFluoroAcetic acid(1 ml
Trifluoroacetic acid to 1000 ml water.), filtered and degassed., at aflow rate
of 1.5mL mintand UV detection at 278nm. The proposed method wasvali-
dated for linearity, accuracy, precision, LOD, LOQ. Linearity, accuracy and
precision were found to be acceptabl e over the ranges of 140-420ug mL* for
Timolol Maleate, 450-1350ug mL-* for Dorzolamide Hydrochloride. It canbe
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conveniently adopted for routine quality control analysis.
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INTRODUCTION

Dorzolamide hydrochloride [(4S)-trans-4-ethyl
ammonio-6-methyl-5,6-dihydro-4H-thieno[ 2,3-b]
thiopyran-2-sulfonamide 7,7-dioxide chloride],
C,,HN.,O,S,"Cl, belongsto aclassof drugscalled
carbonic anhydraseinhibitors.Itisusin thetreatment of
glaucoma, itisan antiglaucomaagent Timolol Mdeate
((9)-1-[(1,1-dimethylethyl)amino] -3-[[4-(4-
morpholinyl)-1,2,5-thiadiazol-3-yl] oxy]-2-propanol
(2)-2-butenedioate (1:1) sdt. Timolol maleateisabetal
and beta2 (nonsdective) adrenergic receptor blocking
agent, Timolol maleate reduces €l evated and normal
intraocular pressure, whether or not associated with
glaucoma. Timolol ma esteisashort-acting, potent, non-
sdlective, beta-adrenergic antagonist. It hasnointrinsic
sympathomimetic activity and no membranestabilizing

activity.

Timolol ma eate eyedropsreduceintraocular pres-
surewithlittleor no effect on accommodation or pupil
sizeé'2, Thestructuresof thesetwo drugsareshownin
figure 1. One such combination contains 20mg (2.0%
w/v) of Dorzolamide Hydrochl oride and 5mg (0.5%
w/v) of Timolol Mdeste. It iswidely used asanti-glau-
coma. Theliteraturerevea ed no method wasavailable
for s multaneous determination of thesetwo drugsin
such pharmaceutical preparationsby HPLC. Therefore
an HPL.C method was devel oped for determination of
DorzolamideHydrochlorideand Timolol Maeatefrom
their combined dosageform>*2, Themethod described
issmple, fast, precise and accurate for simultaneous
determination of Dorzolamide Hydrochloride and
Timolol Maeatefrom pharmaceutical preparation.
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Chemicalsand reagents

Standardswere supplied from Hetero LabsLtd.,
Mumbai, India. Dorzox T eyed rops manufactured by
Cipla, Indiawas procured from the market. Acetoni-
trile, Trifluoro acetic acid and orthophosphoricacid were
from Qualigens. Doubledigtilled water was employed
throughout thework. All dilutionswereperformedin
gandard volumetricflasks.

EXPERIMENTAL

Method development and optimization of chro-
matogr aphic conditions

To develop asuitable LC method for theanalysis
of Timolol Maeateand Dorzolamide Hydrochloridein
their combined dosageform, different mobile phases
weretried. Thecriteriaemployed for selecting themo-
bile phase for the analyses of thedrugswere cost in-
volve, timerequired for theanalys's, better separation
of drugs. Chromatographic separation waspreformed
withWatersAlliance system performanceliquid chro-
matography having HPL C quarternary pump, equipped
with auto sampler and a photo-diode array detector.
Theuv spectrum of al thethreedrugswere scanned on
photo diode array detector for selecting theworking
wavelength. Peak purity of all the three drugs were
checked using photo diode array detector. Chromato-
grams and datawere recorded by means of Empower
software. An Inertsil ODS3, C , column (250mm x
4.6 mm, 5 um particle) wasused for theanaysis. The
mobile phasecomprising of 0.1% ortho phosphoricacid:
acetonitrileintheratio (40:60) v/v. Thesystemwasrun
at aflow rateof 1.5mL min?, 10uL of ssmplewasin-
jected in the chromatographic system and detection
wavelength was set at 278nm for s multaneousdeter-
mination of thetwo drugs. A typical HPLC chromato-
gram for smultaneous determination of Dorzolamide
Hydrochlorideand Timol ol Mal eate from pharmaceu-
ticd formulationisshowninfigures2and 3.

Preparation of standard stock solutions

Thestock sol ution of timol ol maeate(1400ugmL?)
was prepared by dissolving 70.0 mg of Timolol Mae-
ate (99.6 %) in mobile phasein astandard 50mL volu-
metricflask (solutionA). Internd standard (Brimonidine
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Figure1: Structuresof dorzolamide hydrochlorideand
timolol maleate
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Figure2: Chromatogram of timolol maleate and dorzolamide

hydrochloridewith brimonidinetartar ate(internal standard)
in standard preparation
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Figure3: Chromatogram of timolol maleateand dor zolamide
hydrochloridewith brimonidinetartarate (internal stan-

dard) in samplepreparation

Tartarate) stock solution (800ug mL*1) was prepared
by dissolving 40.0 mg of Brimonidine Tartaratein mo-
bile phasein a50mL standard volumetric flask.

Working standard solution

DorzolamideHydrochloride (900ug mL ™) waspre-
pared by adding 45.0 mg of Dorzolamide Hydrochlo-
ride (99.4 %) into a50ml volumetric flask, into this
flask transfer 10.0 mL of stock solutionsA and 5ml of
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stock solution C and add mobile phase to dissolve
Dorzolamide Hydrochloride and diluted up tothemark
with mobilephase.

Samplepreparation

Transfer about 2.0 g of sample(eye drops) accu-
rately weighed to a50 ml volumetric flask; add 30 ml
of diluent sonicatefor 2 minutesand diluteto volume
with mobilephase.

RESULTSAND DISCUSSION

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment is adequate for the
analysisto becarried out. System suitability testswere
performed as per the USP 31 to confirm the suitability
and reproducibility of thesystem. Thetest wascarried
out by injecting 10uL standard solutionsof Dorzolamide
Hydrochlorideand Timolol Ma eate of strengths900ug
mL-* and 280ug mL* respectively using Brimonidine
Tartarateasan internal standard infivereplicates. The
RSD vduesof DorzolamideHydrochlorideand Timolol
Maleate were 0.40 and 0.32 respectively. The RSD
valueswerefound to be satisfactory and meeting the
requirementsof USP 31 (RSD lessthan 2.0 %). Theo-
retical plates, resolution, tailing factor weredetermined
and arepresentedin TABLE 1.

Linearity

Linearity waseva uated by andys sof working san-
dard solutions of Dorzolamide Hydrochloride and
Timolol Ma eate of seven different concentrationg??.
Therangeof linearity wasfrom 450-1350ug mL* for
Dorzolamide Hydrochloride and 140 - 420ug mL-* for
Timolol Maeate. The peak arearatio and concentra-
tion of each drug was subjected toregression analysis
to calculate the calibration equations and correl ation
coefficients. Theregression dataobtained for thetwo
pharmaceuticasarerepresented in TABLE 2. There-
sult showsthat with-in the concentration range men-
tioned above, there was an excellent correlation be-
tween peak arearatio and concentration of each drug.

Limit of detection and limitsof quantitation
Thelimit of detection (LOD) andlimit of quantitation

TABLE 1: Result of system suitability
Brimonidine Dorzolamide Timolol

Parameters tartarate (IS) hydrochloride maleate
Resolution - 3.92 15.86
Tailing factor 1.16 1.26 1.22
Theoretical
olates 4800 4632 4250

TABLE 2: Results of linearity
Slope Intercept Correlation coefficient

Analyte
Y€ (mean) (mean) () (n=7)
Dorzolamide
hydrochloride 0.0076  0.147 0.9997
Timolol maleate 0.0014 -0.010 0.9998

TABLE 3: Results of assay experiment

Dorzolamide  Timolol
hydrochloride maleate
Drug found in mg/mL (mean) 20.46 5.12
Mean % 99.89 99.68
RSD 0.62 0.38
TABLE 4 : Accuracy of the method
Initial Conc. Total Conc. RSD
conc. added conc. found (%) Ret(:oc/zv)ery E:f)as
(mg) (mg) (mg) (mg) n=3
20 0 20 1986 018 99.30 +0.18
Dorzolamide 20 2 22 2180 024 99.09 +0.67
Hydrochloride 20 4 24 2384 015 99.33 +0.56
20 6 26 2578 0.32 99.15 +0.72
5 0 50 49 021 9920 +0.24
Timolal 5 05 b5 545 024 99.09 +0.33
Mdeae 5 10 6.0 59 019 9.16 +0.30
5 15 65 646 028 99.38 +0.28

(LOQ) wereestablished at signal-to-noiseratioof 3:1
and 10:1 respectively?%, The LOD and LOQ of Dorzol
amide Hydrochloride and Timolol Maleate were ex-
perimental ly determined by six injectionsof each drug.
TheLOD of Dorzolamide Hydrochlorideand Timolol
Maleatewerefound to be0.1ug mL* and 0.2ugmL ™
respectively. TheLOQ of Dorzolamide Hydrochloride
and Timolol Maeatewerefound to be 0.8ugmL*and
1.0gmL* respectively.
Precision

Repeatability was studied by carrying out system
precision. System precision wasdetermined fromre-
sultsfor six replicateinjections of themixed standard
solutions?. Therdativestandard deviationswereless
than 2% for thetwo drugs. Method precision wasde-
termined from resultsfrom ten independent determina:
tionsat 100% of thetest concentrationsof Dorzolamide
Hydrochlorideand Timolol Maegteintheproduct. The
RSD were0.62 and 0.38 respectively. Refer TABLE 3.
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Accuracy

To study accuracy of themethod, recovery experi-
ment wascarried out by applying the slandard addition
method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determineif
therearepogtiveor negativeinterferencesfrom excipi-
ents present in theformulation®. Each set of addition
wasrepeated threetimes. The accuracy was expressed
asthe percentage of analytesrecovered by the assay.
TABLE4 ligtstherecoveriesof thedrugsfrom aseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina:
tion of thethreedrugs.

DISCUSSIONAND CONCLUSION

Several mobile phases such as water-methanol,
water-acetonitrileindifferent ratiosweretried but good
peak shapeand good resol ution between Dorzolamide
Hydrochloride, Brimonidine Tartarate and Timolol
Mal eate was observed using the mobile phase men-
tioned in chromatographic conditions. Themethod af-
ter being completely vaidated showed satisfactory data
for al the method validation parameters. Themethod
wasfound to be specific. Thelow vauesof %RSD for
Method precision suggested that themethodisprecise.
Linearity eva uated for the anal yte peak showed agood
linear responseover awiderangeof concentration. The
linearity, precision, accuracy of the method provesthat
themethod isspecific, accurate,easily reproducibleand
can beused for s multaneous determination of Timolol
Mal eate and Dorzolamide Hydrochloride from phar-
maceutica preparations.
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