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ABSTRACT

The aim of this investigation was to develop Vitamin D3 and Calcium tablets by wet granulation method using
excipients and to compare the tablet properties with BP specification. The blend was compressed on a single punch
machine, tablets were subjected to various tests (weight variation, diameter and thickness, hardness, disintegration
and assay of the drug) and the results were also in compliance with the official specifications. All the physical
properties studied indicated that all excipients are good pharmaceutical excipients in tablets. The objective of this
work was to present Vitamin D3 in granular and tablet form with improved dispersability, to minimize the
complexity of formulations and to make cost effective product.

Keywords: Vitamin D3 and Calcium, tablet formulation, wetgulation.

INTRODUCTION

Vitamin D3(cholecalciferol) is derived from 7-debgholesterol and involved in bone health. Scientisave
recognized that, depression, back pain, canceh,ibstlin resistance and pre-eclampsia during megy, impaired
immunity and macular degeneration are directlydohko the Vitamin D3 deficiency [1].Inadequate Yiia D3
may cause secondary hyperparathyroidism that isese¢ghe risk of osteoporosis and fractures andgehdinme
regulatory mechanisms of parathyroid hormone (P[E}) Other types of condition such as high bloodssure,
fibromyalgia, diabetes, multiple sclerosis, rheuwidhtarthritis has been linked to the low levels\6famin D3
[3,4,5]. Vitamin D3 deficiency is responsible psithic and neurologic disorders and associated ieith mood
[6]. Vitamin D3 improves bone health and deficientguses a painful bone disease known as osteowralaci
Deficiency of Vitamin D3 also causes exacerbatesaleuwweakness and turn to fractures [7]. Theeeridationship
between the intakes of calcium, either alone a@oimbination with vitamin D, and reducing the lo§®one mineral
density (BMD). Reduction in the risk of bone fraets are related to the reducing the loss of BMOciGa and
vitamin D may also reduce the loss of bone minierglost-menopausal women [8]. Bone mineral der(&tD) or
incidence of osteoporotic bone fractures can bengdh by the combination of calcium and vitamin heT
combination of calcium and vitamin D can be effeetin the prevention and treatment of steroid-irlic
osteoporosis in adults (older than 18 years) [21,02].
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The objective of the present study is to develégrimulation of Calcium and Vitamin D3 tablet by wgnulation
process and evaluation of its Physical and cherpiacglerties.

MATERIALSAND METHODS

Materials: Chemicals that were used for formulation are giwertable 1. All chemicals were procured from
commercial sources.

Table 1: Amount of Active and Excipients
Chemicals Amount (per tablet)

1 | Calcium Carbonate 1250 mg
2 | Vitamin D3 2.00 mg
3 | Maize Starch (as paste) 25 mg
4 | Maize Starch( adry mix) 25.00 my
5 | Lactose monohydre 25.00 my
6 | Sodium Methyl paraben 1.00 mg
7 | Sodium Propyl paraben 0.24 mg
8 | Povidone K-30 16.00 mg
9 | Purified talc 2.00 mg
1C | Magnesium steare 2.00 m¢
11 | Maize Starch di 45.00 m(

Preparation Method:

Wet granulation method was used to prepare theetabMass mixer was used to mix the Calcium Carfaona
Lactose monohydrate and Maize Starch. These miatevexe passed through 40-mesh size screen andom20
minutes. Make a solution of Povidone K-30 in hot Dter. Stirring was continued until making a clealution.
Slurry wass prepared by using Maize Starch, Sodethyl paraben and Sodium Propyl paraben. Thigyshas
added in clear solution of Povidone K-30. This migtwas called paste. Then paste was added inmigss and
makes a wet mass which mixed for 10 minutes. Wedsmias dried in Fluid Bed Dryer (FBD) at 70°Z5or 30
minutes and then transfer into the multi mill tdwee the size. Finally it was again transferreé&ltod Bed Dryer
(FBD) for final drying at 60-6%C for 10 minutes.

M ethods for Evaluation of Tablet Properties
Tablets properties were evaluate by using BPkgndon-pharmacopoeial tests.

Weight variation test

20 tablets were used to carry out the weight vianaest. 20 tablets were weighed individually ondégital balance
(Digital Balance, Model No. Ek 6001, Origin: PrexmisSwitzerlant) and calculate the average weigidividual
weight was compared with average weight.

Length, Width and Thickness
Micrometer screw gauge was used to determine tigtHewidth and thickness of each tablet. Randompses of
10 tablets were selected and their length, widththitkness was calculated in mm.

Hardness:
Hardness test was done to measure the tablet ngusiiength. Hardness of randomly selected 10 trablas
measured using Hardness Teddiodel No. HT-50, Origin: Thermonic, India

Friability:
Friabilator (Friability Machine, Model No. 902, @im: Electronic, India) was used to determine thialtlity of
tablets. This consists of a plastic chamber thailves at 25 rpm. After operation tablets were rigived.

Disintegration Test

Six tablets were putting ifbasket rack assembly (Disintegration Test ApparaMiedel No.: D-17, Origin:
Electronic, India) to measure the Disintegratiandi Six disks were used to avoid floating of tabliet 900 ml
distill water maintained at 37+2°C.
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Assay:
Assay for calcium (Titrimetric M ethod)

Reagents:
1. Ammonia buffer P 10.9: Prepared by dissolving 67.5 g of ammoniutierate in sufficient 10 M ammonia to
produce 1000 ml.

2. Mordent black Il triturate: Prepared by mixingdrt of mordent black Il with 99 parts of sodiuhiaride.

Procedure:

20 tablets were crushed into fine powder. About §&rtablet powder(About 88 mg of tablet powdeedggiivalent

to about 30mg of calcium) was taken in a conicklwith 5ml dilute hydrochloric acid and 30ml| chter. Boiled

the solution for 2 minutes; allowed for cooling aditliting up to 50 ml with water. 10 ml of ammorbaffer (g’
10.9) was added. Titration was done with 0.05M diism edentate(Each ml of 0.05M disodium edentate is
equivalent to 2.004mg of elemental calcium or 5t084f calcium carbonate) using mordant black tutdate as
indicator until the color change from pink to blue.

Content of elemental calcium per tablet was catedl®y using following equation:

VX Fx2.004xW
B wrT
V=Volume of 0.05M disodiumedetate required in ml.
F= factor of the titre.
WT= weight of sample taken in mg.
W=average weight of the tablet taken in mg.

Assay For Vitamin Dz (HPL C method):

Mobile Phase: Acetonitrile : methanol = 91 : 09

Chromatographic system

Flow rate: 1.5ml/min

Column: Octadecylsilyl silica gel for liquid Chrotoegraphy (Gg). (size: 4.6mmx250mm, 5um).
Detector: 265nm, UV

Injection volume: 20ul

Temperature: iC

Standard Preparation: Accurately about 100mg of Cholecalciferol was take 100ml volumetric flask. 30ml of
methanol was added and then sonication for projssolde .Volume up to 100 ml was completed by using
methanol and mix well. About 2ml of this solutiomsvdiluted to 50 ml by using same diluent.

Sample Preparation: 20 tablets were crushed into fine powder. 1215ahthose powder was taken into 50 ml
volumetric flask. 30 ml of methanol was added aodicated for dissolve. Finally volume up to 50ndsafilled
with same solvent methanol.

Chromatographic Procedure: Before injection, filtration was done through 0.2yringe filter. Separately 20 ul of
prepared sample were injected into the chromatbgr@hromatograms were recorded and measure thenssp
for major peaks. The content of cholecalciferol wakulated by using following equation:

Calculation: Content of Cholecalciferol(1U)
AT W 2 2 2w mg/tablet
AS 100 50 WT 100

=X IU of Cholecalciferol.

Where,

AT= Area of sample preparation.
AS= Area of standard preparation.
WT= Weight of sample in mg.
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WS= Weight of Standard Cholecalciferol (vitamig) Ih mg.
Ps=Potency of vitamin standard.(100000 1U/gm)
W=Average weight of tablet.

100000 1U/gm

1mg=100 IU

2mg=200 IU =one tablet contain 200 IU vitamin D3

RESULTSAND DISCUSSION

Wet granulation process was used to prepare th@ubalCarbonate and vitaminsEablets by using different types
of excipients (table 1). Tablet properties wereleateed by performing various tests. The result efghit variation
test was + 0.76% and -1.42%. The weight variatigst ts alternative to content uniformity test taasure the
therapeutic utility [13]. Weight variation testas also an indicator of variations in the drug eoh{14]. Standards
and specifications have given in Pharmacopoeiasptwvide permissible limits for weight variationResult of
length, width and thickness was 19.4 mm, 9.2 mm&fdnm respectively whereas the permissible landording
to BP is19.2 mm — 19.4 mm for length, 9.0 mm — @@ for width and 5.6-6 mm for thickness. The resilt
hardness was 10 kg (permissible limit is not ldemt4.0 kg) which meet the permissible limit. Filigb test
indicates the mechanical strength. According torfPlaaopoeia friability for compressed tablet is nmire than
1.0%. The result of Calcium and Vitamin D3 tableisn0.14%. After physical tests the tablets wergestdd to
chemical tests. Assay, disintegration and teste warried out for evaluation of chemical propertigailability of
a drug for dissolution and absorption is determibgdevaluation of disintegration [15]. The resuiibwed that
tablets took 5 minutes to disintegrate (permisdibié is not more than 15 minutes). Content of @tadciferol was
determined by HPLC method and the result was 2D2.¢permissible limit is 180.0 1U -330.0 IU). Theaium
content was assayed by Titrimetric Method and tegas 497.07 mg (permissible limit is 450.0 mg -85g). All
results are given in table 2.

Calculation:

Content of elemental Calcium:
_ VXFx2.004XW

wT
=15.1x 0.986 x 2.004 x 1414.4/ 84.9 mg/tablet
= 497.07 mg/tablet
V= Volume of 0.05M disodium EDTA in ml =15.1
F = Factor of the titrant = 0.986
W = Average weight of tablet in mg = 1414.4
WT = Weight of sample in mg = 84.9 mg

Content of Cholicalciferol :
A W 2 2B w mg/tablet
AS 100 50 WT 100

= 28304/28455 x 99.0/100 x 2/50 x 50/ 1400 x 100D0®x 1414.4 mg/Tablet
= 2.024 mg/Tablet
=202.4 1U (2 mg = 200 V)

Where,

AT = Area of sample preparation = 28304

AS = Area of standard preparation = 28455

WT = Weight of sample in mg = 1400

WS = Weight of Cholicalciferol(Vitamin D3) standardmg = 99.0 mg
Ps = Potency of Cholicalciferol(Vitamin D3) standlt00000 1U)

W = Average weight of tablet = 1414.4 mg
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Figurel: Chromatogram of Vitamin D3 tablet(sample)
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Figure 2: Chromatogram of Vitamin D3 tablet(Standard)

Table 2: Physical and Chemical properties of Calcium and Vitamin D3 tablets
Sl.No. Tests Specifications Results
1 Average weight /tablet 1388.7 mg to 1445.3 mg 1418 mg
2 Weight variation _+5.0-% +0.76% and -1.42%
3 Length 19.2 mm —19.4 mm 19.4 mm
4 Width 9.0 mm-9.2 mm 9.2 mm
5 Thickness 5.6 mm-6.0 mm 5.9 mm
6 Hardnes: Not less than 4.0 | 10 k¢
7 Friability Not more than 1.0' 0.14%
8 Disintegration time Not more than 15 minutes iBm
9 Assay: 450.0 mg -550.0 mg 497.07 mg
a.Content of elemental Calcium per tablet
b.Content of Vitamin D3 per tablet 180.0 IU -330W0 | 202.4 U
CONCLUSION

In the present work, vitamin D3 and calcium tabletere manufactured successfully that fulfills dflet
pharmacopoeial limits. This type of study not ofuythis combination but also be done on other driRyesent data
would be used as a reference for future work.
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