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INTRODUCTION

calcium stearate. Magnesium stearate is one of them. It is a

. L solid and white fine powder which is obtained in two forms.
Direct compression is the preferred process to manufacture

solid dosage forms (Shangraw RF, 1993). All solid dosage On@ is naturally and second is synthejtlcally'. Naturally, It 1s
. . . o . derived from plant source and synthetically it is produced by
forms mainly contain active pharmaceutical ingredient (API) . . . .
. . . the reaction of sodium stearate with magnesium salts or by
and excipients (United State Pharmacopeia 39 NF34). The . . . . . .
. . . . treating magnesium oxide with stearic acid (Patel S, 2007).
excipients are used as bulking agents in formulation; they may

be diluents, binders, fillers, disintegrants, glidants or lubricants Maglnezisllﬁp ;tearate; 1ts Elsetd as llﬁ?rlcant 11;1d rect cqmprlelz.ssilon
(Jianjiang L, 2014). Lubricants play a vital role in successful method. High speed tablet punching machine requires ugher

manufacturing of pharmaceutical solid dosage forms lubrication for proper die filling and less tablet weight
Lubricants are added in very small quantity in formulations. It variation. Increasing concegtratlon of magnesium stearate can
is added in the final stage of mixing of the formulation. It give adverse effect on quality parameters of tablets (Rao KP,
. . - . . 2005). Whereas microcrystalline cellulose can be used in
improves tableting characteristics and improves tableting . . .

process too (Late SG, 2009). Tablet formulation requires desired concentration. It does not show any side effects on
lubricant in order to reduce friction between tablet edge and flow property and quality of powder blend (Tomar M, 2016).

. . . . . Microcrystalline cellulose is non-reactive, free-flowing and
the die wall during compression. It also prevents ingredients . . .
from clumping together and sticking to the tablet punches versatile pharmaceutical excipient (Iranloye TA, 1978). It has

(Peck GE, 1989). Lists of lubricants are available in the market .strong . binding property. to bind the active pharmgceutlcal
i.e. stearic acid, calcium phosphate, i calcium phosphate, ingredient, most extensively used filler and has inherent

disintegrant properties.
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Besides these qualities, microcrystalline cellulose is having
required lubrication properties in itself (Tomar M, 2015). It is
native of cellulose group. It 1is purified, partially
depolymerized cellulose which is an organic compound;
consisting of linear chain of several hundred to ten thousand f
(1-4) linked D-Glucose units (Thoorens G, 2014). It is
prepared by treating alpha cellulose, obtained as pulp from
fibrous plant material, with mineral acids at required
temperature and pressure (Barra J, 1996). Many literatures
have reported that magnesium stearate decreases the tablet
hardness with some APIs (Uzunovic A, 2007) (Shipar MAH,
2013-2014) (Nelson D). Therefore concentration of lubricant
in formulation should be in limit. Present study was designed
with an objective that “If magnesium stearate is used with
microcrystalline cellulose in formulation, it should be used in
minimum quantity”. In this study we have prepared different
formulas using increased quantity of magnesium stearate
0.05%, 0.10%, 0.5%, 1.00%, 1.50% and 2.00%. Manufactured
direct compressible tablets and evaluated tablet profile in
terms of weight uniformity, hardness, friability, disintegration
time and dissolution profile.

MATERIALS AND METHODS

MATERIALS

In this study, we have used HiCel™90M grade of
microcrystalline cellulose manufactured at Sigachi Industries
Pvt. Ltd, Dahej, Gujarat. Magnesium stearate was procured
from Prachin Chemical, Ahmedabad, Gujarat; Aspirin from
Andhra sugars limited, Andhra Pradesh and povidone from JH
Nanhang Life Sciences Co., Ltd. Other all ingredients used
were of analytical grade (AR grade).

METHODS

Preparation of aspirin blend

Accurately  weighed specified quantity of binders
(HiCel™90M microcrystalline cellulose and Povidone K30)
and active pharmaceutical ingredient (Aspirin) were mixed
properly. Added required quantity of disintegrant (sodium
starch glycolate) and then added glidant (Purified talc), mixed
the mixture well. Then lubricate this mixture with required
quantity of magnesium stearate and mixed the blend well for
15 minutes by using tumbling method. The powder mix is
ready for direct compression. All required quantity of
ingredients mentioned in tablet no.1.

Pre compression test parameter of aspirin blend
Untapped Bulk Density (Tomar M, 2017)

Weighed accurately 20g of blend sample by using electronic
digital balance (Mettler Toledo, Model No-ML802/A01) and
poured it slowly into 100 ml capacity “Class A” graduated
measuring glass cylinder at a 45 degree angle. Care was taken
not to shake the sample and slowly level the surface of sample
in cylinder and observed the occupied volume. Calculated the
untapped bulk density by using equation 1.

Weight of powder (gm)

Bulk Density = (1

Occupied volume (ml)

Tapped Density (Tomar M, 2017)

Tapped density was analyzed by using tapped density
machine. (Electro lab instrument, Model No. ETD1020) The

20 g powder blend sample was poured into a 100ml capacity
“Class A” graduated measuring glass cylinder at a 45 degree
angle. The cylinder was placed in tapped density machine and
inserted500 taps. After completion of 500 taps, measured the
volume of measuring cylinder and calculated the tapped
density by using equation 2.

Weight of powder (gm)

Tapped Density = )

Occupied volume (ml)
Hausner’s Ratio (Tomar M, 2017)

Flow of aspirin blend was measured by “Hausner Ratio”.
H.Ratio was calculated by using equation 3.

Tapped density

Hausner's Ratio = 3)

Untapped bulk density
Carr’s Index (Thoorens G, 2014)

The compressibility of aspirin blend was determined by Carr’s
Index. It measured the tendency of powder to be compressed
and the flow ability of aspirin blend. Carr’s index was
calculated by using equation 4.

Tapped density—Untapped Bulk density

Carr's Index = x 100 (4)

Tapped bulk density
Angle of repose (Thoorens G, 2014)

Pour 30g of powder blend through powder flow tester (#10
mesh size), powder comes on the S.S cylinder surface until a
pile build on the top of S.S cylinder. Measure the total height
(S.S cylinder & pile) by scales. Using following equation5 and
find the calculated value, check natural tangents chart for
angle of repose.

Angle of repose = % (5)
Where,

h = height of S.S cylinder
d = diameter of S.S cylinder

Tablet Compression (Tomar M, 2016)

The aspirin blend was filled into the hopper of tablet punching
machine and compressed~ 600 mg aspirin tablets by using 10
station Proton Mini Press (Model no. MINI PRESS 10 “D”)
using “D tooling” dies and concave punches at constant
compression force.

Evaluation of Aspirin Tablets

General Appearance

The general appearance of all aspirin tablets is essential for
consumer acceptance. The manufactured aspirin tablets were
evaluated for size, shape and organoleptic properties like color
and odour.

Weight Variation of Tablet (Tomar M, 2016)

Randomly 10 tablets were taken from each formula batch.

Every tablet was weighed individually by using electronic
digital balance (Mettler Toledo, Model No. ML802/A01).
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The average weight of all tablets was calculated by using
equation 6.

Total tablet weight

Average weight = Noof tablet

(6)

As per pharmacopoeia limits +£5 % variation is allowed for 600
mg tablets.

Hardness of Tablet (Tomar M, 2016)

Hardness is a force required to break a tablet across the
diameter. It is an indication of its strength. Randomly 10
tablets were taken from each formula batch. Electronic digital
hardness test machine (Labindia tablet hardness tester, Model
No.-TH1050 M) was used to analyze hardness of tablets.
Single tablet was placed between two anvils, force was applied
to the anvils and the tensile strength that just required to break
the tablet was recorded. The values of hardness were
expressed in kp[kgf] unit.

Thickness of Tablet (Tomar M, 2016)

Random 10 tablets were taken from every formula batch.
Vernier caliper (M&W Precision tools serial no-11071909)
was used for thickness test. Individually, a tablet was placed
between two external jaws and take reading in millimeter
(mm).

Friability of Tablet (Tomar M, 2016)

Percentage friability was determined by using friability tester
(LABINDIA, Model No. FT1020). 10 tablets were taken and
weighed by using electronic digital balance which was
considered as the initial weight. All the tablets were placed in
the drum of friability tester and allowed to rotate 100 times at
25 rpm. After 100 revolutions, 10 tablets were removed and
re-weighed which was considered as the final weight. The
percentage friability was calculated by equation7. As per USP,
the tablets should not loss more than 1% of their total weight.

Initial weight—Final weight
Initial weight

Percentage Friability = x 100 @)

Disintegration of Tablet (Tomar M, 2016)

The tablet breaks down into smaller particles is called
disintegration. This test was carried out at 37+2°C in 600 ml
Demineralized water. A set of six tablets was taken and one-
one tablet was introduced in each tube, disk was placed and
basket was positioned in one liter beaker containing 37+2°C
temperature of water. Noted down the time when tablet was
disintegrated into smaller particles and passed through 10
mesh screen. The disintegration must occur to meet the
pharmacopoeia standards.

Dissolution of tablet (Tomar M, 2017)

Dissolution test of aspirin tablet was measured as per USP
method, apparatus type 1 (Basket type) used. Basket speed was
fixed at 50rpm per minute in 500ml of 4.50+0.05 pH 0.05 M
acetate buffer solution at37+2°C. Checked the absorbance of
aspirin tablets by wusing UV  VIS-Spectrophotometer
(Shimadzu model no-1800). Each sample (n=7) was
determined at 265 nm wavelength. Calculated the percentage
of dissolution using following equation 8.

10ml sample from each vessel was taken at 5, 10, 15, 20, 25,
30, 40 min time intervals. All samples were filtered with
whatman filter paper (No.42). 1ml sample from each was
taken and determined the active ingredient concentration by
UV VIS-Spectrophotometer at A=265nm.

Sample absorbance

Percentage of Dissolution =
standard conc

standard absorbance

X Purity of drug (®)

sample conc

RESULTS

Pre compression test parameter result of aspirin blend
Tablet Compression

Aspirin tablets were manufactured by direct compression
method. Tablet punching machine was run smoothly.

Post compression test parameters of aspirin tablets
General Appearance

All aspirin tablets were medium sized, white in color and
round in shape; one side with SIGACHI embossing and other
side with sigachi logo embossing. They were free from all
physical defects like capping, sticking, picking, mottling and
lamination. Aspirin tablets are shown in Fig 1.

Fig. 1. Aspirin direct compressible tablets

Weight variation

Aspirin tablets of all formulas have passed weight variationtest
as per USP standards 5% of 600mg. No weight variation was
observed. Individual weight of aspirin tablets is shown in fig2
and average aspirin tablet weight of each formula is mentioned
in Table no.3.

640
__ 620
£ 600 . * % > # — % £a - =
o
£
% 580
4
Lz ati —&—Minimumtablet weight -~&-F1 —a—F2

F3 ——F4 -o—F5
——F6 —FT, —— Maximum tablet weight
540

Fig. 2. Weight uniformity of aspirin tablets
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Table 1. Aspirin tablet manufacturing formulas with quantity

Ingredient F1 F2 F3 F4 F5 F7
W/W mg/ W/W mg/ W/wW mg/ W/W mg/ W/W mg/ W/wW mg/ W/wW mg/
(%) Tab (%) Tab (%) Tab (%) Tab (%) Tab (%) Tab (%) Tab
Aspirin 50 300 50 300 50 300 50 300 50 300 50 300 50 300
MCC 30 180 2995 179.7 2990 1794  29.50 177 29.00 174 28.50 171 28.00 168
P K-30 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59
SSG 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59 9.833 59
MS --- - 0.05 0.3 0.10 0.6 0.50 3 1.00 6 1.50 9 2.00 12
PT 0.333 2 0.333 2 0.333 2 0.333 2 0.333 2 0.333 2 0.333 2

MCC: HiCel™90M Microcrystalline cellulose, P K-30: Povidone K-30, SSG: Sodium starch glycolate, MS: Magnesium stearate, PT: Purified talc.

Table 2. Physical properties of aspirin blend

Aspirin Formula

Pre formulation study parameter

Fl1 F2 F3 F4 F5 F6 F7
Untapped bulk density (g/cc) 0.597 0.599 0.606 0.606 0.616 0.635 0.645
Tapped bulk density (g/cc) 0.770 0.772 0.785 0.785 0.785 0.800 0.800
Angle of repose (°) 32°10° 30°20° 30°20° 30°20° 30°20° 30°20°  30°20°
H. Ratio 1.285 1.288 1.295 1.295 1.274 1.259 1.240
Carr’s Index 22.467 22409  22.802  22.802 21.528 20.625 19.375
Table 3. Comparative evaluation of aspirin tablet
. Result
Characteristic
Fl1 F2 F3 F4 F5 F6 F7
Average Weight (mg) 602.1 600.7 601.3 601.8 6013 601.5 601.3
Average Hardness [Kp(kgf)] 7.24 6.25 6.00 5.01 478 3.48 2.16
Average Thickness (mm) 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Percentage Friability (%) 0.198 0.300 0.331 0.402 0.562 0.734 0.960
Average Disintegration Time (sec) 40.33 44.67 6033  79.83 100 119.83 81.17
Percentage of Dissolution (%) 100 100 100 100 98 98 94
Hardness 12
.. .. . . 1
Individual hardness of aspirin tablets is shown in fig3 and 3
average aspirin tablet hardness of each formula is mentioned in zoe
Table no.3. £os
3
B .f 0.4
\ §
’ Zo2
B
0
5 _’_‘—‘—-—._________—__H_‘_‘—.
3 P2 F3 F4 F5 F6 7
. Formula Number

Tablet Hardness [Kp(kefl]
e

& L]
Numbar of tablet

Fig. 3. Hardness variation of aspirin tablets
Thickness

We have observed no variation in thickness of aspirin tablets.
Average aspirin tablet thickness of each formula is mentioned
in Table no.3.

Friability

Aspirin tablets of seven different formulas have passed
percentage friability test as per USP standards under 1%.
Friability result of each formula is mentioned in Fig 4 and
Table no.3.

Fig. 4. Percentage friability of aspirin tablets
Disintegration time

Individual disintegration time of aspirin tablets is shown in
fig5 and average disintegration time of each formula is
mentioned in Table no.3.
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Fig. 5. Disintegration time of aspirin tablets
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Dissolution

Percentage dissolution of aspirin tablet is mentioned in table
no.3 and Fig 6.
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Fig. 6. Dissolution time of aspirin tablets
DISCUSSION

In this study, we have used magnesium stearate in different
concentration in different formulas (F2 to F7) and one
formulation was prepared without using magnesium stearate
(F1). Untapped bulk density of aspirin blend was found
increasing with increasing magnesium stearate concentration
in formulas. However, angle of repose of aspirin blend has
found decreasing with increasing magnesium stearate
concentration. From formula F1 to F4, Hausner ratio of aspirin
blend has increased but when we have increased the
magnesium stearate percentage more than 0.50% (F5 to F7)
Hauser ratio has found decreasing. Manufactured 600mg
aspirin tablet with direct compression method. Aspirin tablets
of all formulas have passed weight variation parameter under
pharmacopoeia limit. Tablet hardness was found decreasing
with increase in the concentration of magnesium stearate. We
have not observed thickness variation in aspirin tablets.
Percentage Friability and disintegration time was found
increasing with increase in the concentration of magnesium
stearate. However in F7 formula, aspirin tablets were
disintegrated earlier in 81.17 seconds but the dissolution rate
of aspirin tablet has decreased. In F1, we have found highest
hardness 7.24 [Kp(kgf)], lowest percentage friability
(0.198%), lowest disintegration time (40.33 sec) and 100%
API dissolved in 25 minutes in comparison of all formulas.
Whereas in F7, we have found lowest hardness 2.16 [Kp(kgf)],
highest percentage friability (0.960%) and 94% API dissolved
in 30 minutes. In first four batches, dissolution was completed
100% in 30minutes but dissolution rate found decreased in F5,
F6 and F7.

Abbreviations

API : Active pharmaceutical ingredient, f : beta, °C : Degree
Celsius, g : Gram, g/cc : Gram per cubic centimeter, H.Ratio :
Hausner Ratio, mg : Milligram, ml : Milliliter, mm :
millimeter, MCC : Microcrystalline cellulose, % : Percentage,
USP : United states pharmacopoeia, V/V : Volume by volume,
W/W : Weight by weight.

Conclusion

In this study, we have found that microcrystalline cellulose is
having lubrication property. If it is used in aspirin formulation,
there is no need of extra lubrication. F1 formula in which
microcrystalline cellulose was used as lubricant as a substitute

of magnesium stearate was found with excellent result in terms
of tablet hardness, percentage friability, disintegration time
and dissolution profile. On the other hand; as we have
increased the concentration of magnesium stearate in aspirin
formulation, tablet hardness and tablet dissolution rate found
decreasing with higher concentration of magnesium stearate.
Percentage friability and tablet disintegration time found
increasing with higher concentration of magnesium stearate.
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