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Abstract
Tablets are solid unit dosage form of medicameritis @r without suitable diluents and prepared eithye molding
or compression. They are solid, flat or biconvescdn shape. They vary greatly in shape, size agidhw which
depend upon amount of medicament used and modelroinistration. They also vary in hardness, thicknes
disintegration and dissolution characteristics andther aspects depending upon their intendecandemethod of
manufacture. Tablets are the most widely used stghge form of medicament. Because of their adgast their
popularity is continuously increasing day by daypkErtension is a very common disorder, particuladgt middle
age. It is not a disease in itself, but it is arpamant risk factor for cardiovascular mortalitydamorbidity. The
WHO-ISH guidelines defined it to 140 mm Hg systadied 90 mm Hg diastolic, through risk appears tweaase
even above 120/90 mm Hg. The present paper dedls development characterization of valsartan and
hydrochlorothiazide film coated tablet
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I ntroduction

Only approximately 40% to 50% of hypertensive Valsartan is an angiotensin Il-receptor antagotfiat
patients will achieve goal blood pressures of <3@0/ has been available overseas for several years.
mm Hg with monotherapy, regardless of the Angiotensin ll-receptor antagonists have similayool
medication used. Fixed-dose combination therapi wit pressure reducing effects to those of other major
two different classes of antihypertensive agentd wi antihypertensive drug classes. This class of disigs
achieve goal pressures in more than 70%. The sixtroption for initial therapy for people with hypersson
Joint National Committee on Detection, Evaluation, and may be wuseful for those with particular
and Treatment of High Blood Pressure has suggesteg¢omorbidities  (e.g. diabetic nephropathy) or
that the use of combination therapy is approprage intolerances (e.g. angiotensin-converting enzyme
initial treatment: [ACE] inhibitor-induced cough). Other options for
Valsartan reduces blood pressure to a similar &xten initial therapy include low-dose thiazide diuretics
other angiotensin Il-receptor antagonists. If blood dihydropyridine  calcium-channel  blockers  or
pressure is not controlled by valsartan 80 mg, add angiotensin-converting enzyme inhibitors. The aiim o
second drug rather than increasing the dose taY820 Present work to prepare valsartan  and
increasing the dose from 80 mg to 320 mg provideshydrochlorothiazide coated tablet. This combination
marginal additional blood pressure reduction. Hstab  therapy gives better result than the monotherajme T
the effective dose using individual drugs before invention relates to a solid pharmaceutical contpsi
prescribing the appropriate combinatfon. comprising valsartan and a process for its prejmarat
Similar combination is also in the market (markegd
novartis) having more coSt Our aim is to prepare

* ; - lower cost formulation, prepare a good strength and
CI(\)Arésip gggg%%ég%%r stability of dosage form. Thus the aim of valsardaua
hydrochlorothiazide combination therapy is to prave
morbidity and mortality associated with other
preparation; by lowering it to an acceptable lewih
minimum inconvenience to the patients.
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Construction of calibration curve  for
M aterial and Methods*® Valsartan(in6.8Phosphate buffer solution)
(i) Preparation of standard stock solution: A stamd
stock solution of valsartan of concentration 1000
pm/ml was prepared in pH 6.8 phosphate buffer.
(iWorking - stock solution: The standard stock

The following materials that were either AR/LR gead
or the best possible Pharma grade available wexé us
as supplied by the manufacturer.

Materials Supplier solution was then appropriately diluted with pH 6.8
Vaisartan Hetero labes limited phosphate buffer, to obtain a series of Valsartan
Hydrochlorothiazide Unicham laboratories L{d solution in the concentration range of 5-30 um/file
Microcrystalline cellulose| Siguchi Chlorochem absorbance of all the solutions was measured dagains
Lactose Dynamic Diary Industries  blank (pH 6.8 phosphate buffer) at 250 nm using
Colloidal silicon dioxide | Cabot Sanmar Ltd. double beam spectrophotometer (V-530, Jasco). A
PVP —K -30 Siguchi chlorochem isr':a&(]javt\:gsprl)?;ttc;fdabsorbance v/s concentration of dr
Av!cal peL1C8 S!guch! Chiorogiém Construction of calibration curve for valsartan(pH
Avical pH 200 Siguchi Chlorochem 6.8 phosphate buffer)
Avical-CS-183 Siguchi Chlorochem Similarly calibration curve of valsartan (pH 6.8
Cross carmellose sodium Ross Wall Industries phosphate buffer) was prepared.
Magnesium Stearate Nitika Chemicals Construction of calibration curve  for
Cross povidone HuzRhouzhanwan Hydr_ochlorothiazide(in6.8Phosphate buffer
Chemicals & Pharma solution)

(i) Preparation of standard stock solution: A stamd

gedium Lauryl Sulphate G stock solution of Hydrochlorothiazide of concentrat

Talc Neelkanth Mine 1000 um/ml was prepared in pH 6.8 phosphate buffers

(ilWorking stock solution: The standard stock

IsopropyRicohet B i solution was then appropriately diluted with pH 6.8
Iron Oxide Red Roha dye phosphate  buffer, to obtain a series of

Hydrochlorothiazide solution in_ the concentration
Preformulation studies range of 2-20 pm/ml. The. absorbance of all the
Prepar ation of 6.8 Phosphate buffer solutions was measured against blank (pH 6.8

Place 50.00ml of 0.2ml potassium Dihydrogen Phosphate buffer) at 272 nm using double beam
phosphate in a 200ml volumetric flask adds the SPectrophotometer (V-530, Jasco). A standard plot o
specified volume of 0.2 M sodium hydroxide and then @bsorbance v/s concentration of drug in pg waseulot

add water to volume Construction of calibration curve for valsartan(pH
Preparation of 02 M Potassum Dihydrogen 6.8 phosphate buffer)
phosphate: Similarly calibration curve of valsartan(pH 6.8

Dissolve 27.281gm of Potassium Dihydrogen Phosphate buffer) was prepared. o
phosphate in water and dilute with water to 1000 ml ~ Compatibility studies b/w active and excipients:-
Preparation of 0.2M sodium hydroxide Valsartan and hydrochlorothiazide Raw material mix
Dissolve sodium hydroxide in water to produce aet0 1:1 ratio then kept on 55°C within 15 day with 5%
60 w/v solution and allow to stand. Taking Precauti moisture or without moisture in amber color 5mitleo

to avoid absorption of carbon dioxide. Siphon @fét - This process also mix 1:1 both drug and all eecifs
clear supernatant liquid and dilute with carbonxitle ~ kept on same condition and visual evaluation after
free water a suitable volume of the liquid to cam&.0 day.

gm NaOH in 1000ml. IR Spectroscopy (FTIR) _
Spectr oscopic studies Appling method By KI_Br Pressed pgllet technlque.
UV spectroscopy: (Determination of A max.) Taken drug and mix with KBr and triturate with the

Valsartan and Hydrochlorothiazide was accurately help of mortar pastel and place in chamber of FTIR
weighed and dissolved in distilled water to make 1and evaluate the IR curve of Valsartan.
mg/ml. This solution was then suitably diluted to Hydrochlorothiazide IR evaluates same process like
100ml using distilled water to get a final solutioh ~ that valsartan. After that valsartan and
concentration 100pg/ml. UV spectrum was recorded inhydrochlorothiazide taken 1:1 ratio and evaluatéhwi
the wavelength range 200- 400 nm.
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IR Curve. Then all excipients and both drug are and methyl alcohol), and Phosphate bufféalsartan:

evaluate same process. Valsartan soluble in ethyl alcohol, slightly soleih

Solubility studies water and Soluble in ethemydrochlorothiazide:

Solubility of valsartan and Hydrochlorothiazidedigd Slightly soluble in ethyl alcohol, Soluble in sodiu
in different solvent like water, alcohol (Ethyl afwl hydroxide and sparingly soluble in water.

Composition of Valsartan and hydr ochlor othiazide
Intra granular composition

I ngredients(mg) For mulation Code(mg)
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Valsartan 80 80 80 80 80 816 816 816 84 83.1
Hydrochlorothiazide 12.5 12.5 12.5 12]5 125 - 12825 | 12,5 12.5
Avical-102 81.04 - - - - - - - - -
Avical-200 - 81.04 - - - - - - - -
Avical-183 - - 77.49 - - - - - - -
Microcrystalline - - - 545| 78.4| 434 43.4 413 389 39.68
cellulose
PVP -K -30 - - - 4 - - - - - -
Colloidal silicon dioxide 0.51 0.51 0.51 2 0.90 1 [ 1 1 1
Cross povidone 4.25 4.24 6.8 - . 3k 332 32 312.2 3
Cross carmellose sodium - - - 6 1.80 - - -
Magnesium Stearate 1.7 1.7 1.y 1j0  0j90 0.8 .68 0.0.8 5
Lactose - - - 20 - - - - - -
Isopropyl Alcohol - - - - 16 - - - -
Extra granular composition
I ngredients(mg) For mulation Code(mg)
F1|F2|F3|F4|F5 |F6 |F7 |F8 |F9 |F10

Hydrochlorothiazide - - - - - 12.5- - - -

Microcrystalline cellulose - - - - - 11.7) 11.7| 11.7| 11.7| 11.7

Colloidal silicon dioxide - 1 1 1 1 1

Cross povidone - -l - - - 4 4 4 4 4

Cross carmellose sodiump - - - . 3.h0 - - - -

Talc - - - - | 0.90] - - - - -

Sodium Lauryl Sulfate - - - - - - - 21 2.1 2.12

Magnesium Stearate 0B 08 08 0|8

Evaluation of Tablets

. Pre-compression parameters II. Post-compression parameters _ _
Micromeritic evaluation, Angle of repose, Shape and color of tablets, Uniformity of thickness
Bulk density, Percentage Compressibilitjausner  Hardness test, Friability test, Drug content umiidy,
Ratio Weight variation test|n vitro disintegration,In vitro

dissolution studies, Stability studies
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Results and Conclusion

Preformulation studies were conducted prior to the
development of rapidly disintegrating tablets of
Valsartan and Hydrochlorothiazide. It was foundttha
the estimation of Valsartn by spectrometric methabd
250 nm and Hydrochlorothiazide by spectrometric
method at 272 nm.

VALSARTAN

y = 0.0358x
R? = 0.9984

Absorbance at 250 nm
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ABSORBANCE AT 272 nm

HYDROCHLOROTHIAZIDE
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IR spectroscopic curve Valsartan with
Hydrochlorothiazide
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IR spectroscopic curve Valsartan with
IR spectroscopic curve Valsartan with Hydrochlorothiazideoated formula
Hydrochlorothiazideincoated formula
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Table 1: Precompression parameter according to

formula:
Form| Angle of | Bulk | Tapp % Haus
ula | repose(de densi| ed | Compress| ner
gree) ty | densi ibility Ratio
(gm/ | ty
ml) | (gm/
ml)
F1 26 0.23] 0.41 43.90 1.78
F2 29 0.24| 0.45 46.67 1.88
F3 35 0.48| 0.57 15.78 1.1P
F4 22 0.35| 0.45 22.22 1.2P
F5 28 0.35| 0.41 14.63 1.1
F6 34 0.60| 0.71 15.492 1.18
F7 33 0.50| 0.71 29.58 1.4p
F8 30 0.58| 0.68 14.71 1.1)
F9 23 0.54| 0.69 21.74 1.28
F10 28 0.35 0.41 14.63 1.1)7
Table 2: Thicknessand Diameter
Formulation Thickness(mm
Code Diameter(mm)
F1 8.0+0.5 4.30 +1.17
F2 8.0+0.5 4.41 +1.19
F3 8.0+0.5 4,70 +1.17
F4 8.0+0.5 4.14 +1.18
F5 8.0+0.5 412 +1.15
F6 8.0+0.5 3.80+1.12
F6 8.0+0.5 3.80+1.15
F8 8.0+0.5 3.80+1.17
F9 8.0+0.5 3.80+1.19
F10 8.0+0.5 3.80+1.15

Table 3: Friability and Weight variation

Formulation| Friability | Weight
Code variation(mg)
F1 0.470% | 180+3.0%
F2 0.348% | 180+2.0%
F3 0.658% | 180+3.0%
F4 0.265% | 180+3.0%
F5 0.309% | 180+3.0%
F6 0.340% | 160+7.5%
F7 0.210% | 160+7.5%
F8 0.167% | 160+7.5%
F9 0.375% | 160+7.5%
F10 0.220% | 160+7.5%
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Table 4: Disintegraton Time and Hardness

Formulation Disintegraton Hardness
Code Time(min) (kg/cm2)
F1 8.30 4.00
F2 9.20 5.00
F3 7.00 3.00
F4 2.00 3.00
F5 9.30 7.00
F6 2.45 6.5
F7 1.50 6.00
F8 0.50 4.90
F9 1.40 5.50
F10 1.30 5.00
Table5: Dissolution and Content
Uniformity Of valsatan
Formulation Dissolution Content
Code (%) uniformity
F1 83.50 89.53
F2 81.58 84.31
F3 84.21 89.40
F4 86.31 88.90
F5 69.60 82.48
F6 88.40 103.90
F7 90.50 103.97
F8 84.5 91.52
F9 97.50 98.04
F10 99.50 99.70
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Table 6: Dissolution and Content Unifor mity Of References
Hydrochlorothiazide 1. Tripathi K.D. (2005).Essentials of Medical
Pharmacology, 5 th Edition. 476-554
Formulation | Dissolution | Content 2. Alfred Goodman Gilman. Theodore W. Rall.
Code (%) uniformity Alan S. Nies. Palmer Taylor, The
£ 5020 {75 Eigh Editon, Volume 1 50-64
ig ition, Volume -
F2 86,59 91.10 3. Remington, The Science and Practice of
F3 85.88 90.30 Pharmacy, 21" Edition. Vol.-1&I1 45,48
F4 88.40 94.70 4. Seitz, J. A. and Flessland, G. M. (1965)
F5 78.50 80.21 Evaluation of physical properties of
E6 84.40 98.41 cpmpressed tablets,_ 1: tablet hardness and
= 1071 9799 friability. J. Pharm. i, 54 1353-1357.
= 82.10 5048 5. Odeku,. O. A. and ltiola O. A. (2003)
: : Evaluation of the effects of khaya gum on the
F9 83.80 97.51 mechanical and release properties of
F10 90.53 99.54 paracetamol tablet formulatiorDrug Dev.
= ; Ind. Pharm., 29: 311-320.

Stability studies - _ 6. Guyot-Hermann (1992). The disintegration
The stability studies of the optimized formulatioh and disintegrating agent: STP.
tablets revealed that no significant changes in the Pharmaceutical Science, 2(6): 445-462.
physical parameters when stored at temperature and M Wurster ®. E. and ’Taylor P. W. (1965)
humidity conditions of 30 +%Z/ 75 + 5 % RH and at Dissolution rates). Pharm. Sci 54: 169-175.
kaom temperature. Juuy . 8. Higuchi, W. I. (1967) Diffusional models
No significant reduction in the content of theieet useful in biopharmaceutics drug release rate
drug was observed over a period of two months hence processesl. Pharm. Si., 56: 315-324.
shelf life of the formulation could extrapolate & 9. Guidelines for the E\;aluation of Isolid oral

minimum of two years. However, storage temperature
not exceeding 4& and moisture proof packaging are
essential to ensure stability of these formulations

The optimum formulation did not show any signifitan
change in disintegration time, % release after 30
minutes and drug content when kept at different
condition and periods.

dosage forms, Ministry of Health and

Welfare, march 11, 1988.
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