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ABSTRACT

Oral routes of drug administration have wide acceptance up to 50-60% of total dosage forms. Solid
dosage forms are popular because of ease of administration, accurate dosage, self-medication, pain
avoidance and most importantly the patient compliance. The most popular solid dosage forms are being
tablets and capsules; one important drawback of this dosage forms for some patients, is the difficulty to
swallow. Fast dissolving tablet of Lamotrigine was formulated by using various super-disintegrants like
Cross carmellose sodium and Sodium starch glycolate in different proportions by sublimating agent like
camphor. The values of pre-compression parameters of all formulation showed good flow properties and
compressibility, so these can be used for tablet manufacture. The disintegration time for all formulations
was considered to be within the acceptable limit. It observed that when sublimating agent like camphor
was used disintegration time of tablet is decreased. The concept of formulating high porous fast
dissolving tablets of Lamotrigine inclusion complexes using superdisintegrants by sublimation technique
offers a suitable and practical approach in serving desired objectives of faster disintegration and
dissolution characteristics.

KEYWORDS
Superdisintegrants, oral drug delivery, Fast Dissolving Tablet, Lamotrigine
INTRODUCTION

Oral routes of drug administration have wide
acceptance up to 50-60% of total dosage forms.
Solid dosage forms are popular because of ease

Often times people experience inconvenience in
swallowing conventional dosage forms such as
tablet when water is not available, in the case of
the motion sickness (ketosis) and sudden

of administration, accurate dosage, self-
medication, pain avoidance and  most
importantly the patient compliance. The most
popular solid dosage forms are being tablets
and capsules; one important drawback of this
dosage forms for some patients, is the difficulty
to swallow. Drinking water plays an important
role in the swallowing of oral dosage forms.
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episodes of coughing during the common cold,
allergic condition and bronchitis. For these
reason, tablets that can rapidly dissolve or
disintegrate in the oral cavity have attracted a
great deal of attention. Or dispersible tablets are
not only indicated for people who have
swallowing difficulties, but also are ideal for
active people*. Fast dissolving tablets areal so
called as mouth-dissolving tablets, melt-in
mouth tablets, Orodispersible tablets, rapid
melts, porous tablets, quick dissolving etc. Fast
dissolving tablets are those when put on tongue
disintegrate instantaneously releasing the drug
which dissolve or disperses in the saliva®. The
faster the drug into solution, quicker the
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absorption and onset of clinical effect. Some
drugs are absorbed from the mouth, pharynx
and oesophagus as the saliva passes down into
the stomach. In such cases, bioavailability of
drug is significantly greater than those observed
from conventional tablets dosage form. The
advantage of mouth dissolving dosage forms
are increasingly being recognized in both,
industry and academics’. Their growing
importance was underlined recently when
European pharmacopoeia adopted the term
—Orodispersible tabletl as a tablet that to be
placed in the mouth where it disperses rapidly
before swallowing. According to European
pharmacopoeia, the oDT should
disperse/disintegrate in less than three minutes.
The basic approach in development of FDT is
the use of superdisintegrants like cross linked
carboxy methyl cellulose (crosscarmellose),
sodium starch glycolate (primogel, explotab),
polyvinyl pyrollidon (polyplasdone) etc, which
provide instantaneous disintegration of tablet
after putting on tongue, their by release the drug
in saliva. The bioavailability of some drugs may
be increased due to absorption of drug in oral
cavity and also due to pre gastric absorption of
saliva

Containing dispersed drugs that pass down into
the stomach. More ever, the amount of drug that
is subject is to first pass metabolism is reduced
as compared to standard tablet. The
technologies used form manufacturing fast-
dissolving tablets are tablet sublimation.

Following conventional techniques are used
for preparation of fast dissolving drug
delivery system’-°

Sublimation

The slow dissolution of the compressed tablet
containing even  highly  water-soluble
ingredients is due to the low porosity of the
tablets. Inert solid ingredients that volatilize
readily (e.g. urea, ammonium carbonate,
ammonium  bicarbonate, hexa Methylene
tetramine, camphor etc.) were added to the
other tablet ingredients and the mixture is
compressed into tablets. The volatile materials
were then removed via sublimation, which
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generates

porous

structures.

Additionally,

several solvents (e.g. cyclohexane, benzene)
can be also used as pore forming agents,

Drug + Volatilizing Agent + Other Excipients

Compressed tablet

O
o O
o O

Compression

—» Volatilizing

Agent

Sublimation

— Dores developed on

2 sublimation
of volatilizing
agent
MATERIAL & METHODS
Table no-1
Name of .
Sr no. Ingredient Supplier
1 Lamotrigine | Abottpharmapvt. Ltd., Goa
5 Sodium Yash Scientific Enterprises,
StarchGlycollate Pune
3 Crosscar_mellose Kurla Complex, Mumbai
Sodium
. Ozone international,
4 B-Cyclodextrin Mumbai
5 Aerosil Yash Scientific Enterprises,
Pune
5 Camphor Yash Scientific Enterprises,
Pune
D'rECtIY Yash Scientific Enterprises,
7 Compressible
Pune
Lactose
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Method
A) Preformulation Study
B) Organoleptic Characteristics
C) Physico-chemical Characterization
1 Bulk Density
2 Tapped Density
3 Carr‘s index
4 Hausner‘s Ratio
5 Angle of Repose
D) Calibration curve of Drug
E) Formulation & Evaluation of Tablet
1. Hardness
2. Disintegration Time
3. Thickness
4. Friability
5. Wetting Time
6. Drug Content
7. Weight Variation

8. Invitro Drug Release (Dissolution
Study)

Formulation procedure of tablet (direct
compression)

In process of direct compression techniques, the
all ingredients were accurately weighed and
passed through sieve no.40 then mixed together
and then compressed using 6 mm flat punch on
Cemach R&D Tablet press 10 station
compression machine. Hardness of the tablet
was maintained at 3-3.5 Kg/cm?. Tablet weight
was maintained at 170 to 180 mg. All the
product and process variables like mixing time
and hardness were kept as practically constant.

B_
2 |cyclodextri| 25 | 25 | 25| 25| 25 | 25
n
Sodium 26.2
3 starch 21 5 S
glycolate
4 Crosscarm i i Y 26.2 315
ellose 5
sodium
5 Direct |10.7/5.45|0.2 {10.7|5.45| 0.2
compressib
le
6 [Camphor| 7 | 7 [ 7 | 7 | 7|7
8 Total 1 951 90 | 90| 90| 90 | 90
weight

RESULTS AND DISCUSSION

In this study fast dissolving tablet of
Lamotrigine  were prepared by direct
compression. Method and effect of different
superdisintegrating and sublimating agent
camphor on in vitro release were evaluated.

Organoleptic Characteristics

Organoleptic characteristics like colour, odour,
and taste were studied. The Lamotrigine
complies with specifications. The results are
illustrated in table

Table No.3 Organoleptic properties of

Table no-2
SrNo.| Nameof | F1 | F2 | F3 | F4 | F5 | F6
‘lingredients|(Mg)|(mg)|(mg)|(mg)|(mg)|(mg)
1 |-AmOIGN 95 | 25 | 25 | 25 | 25 | 25
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Lamotrigine

Sr

N Properties | Specification | Lamotrigine
0

1 | Appearance White White

2 | Description | Crystalline Crystalline
3 Odour Odourless Odourless
4 Taste Bitter Bitter
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Physical characterization

The powder bed was evaluated for the blend
property like Bulk density, Tapped density,
Carr‘s index, Hausner‘s ratio and Angle of
repose.

Bat
ch

cod
e

Bulk

density
(gm/ml

) £ SD

Carr’s
index

% +
SD

Tapped
density

(gm/ml)
+SD

Angle

Hausner
of

’s ratio
% + SD repose

(®) +SD

F1

0.6032+/0.6912 +

0.03

14.25 +

0.01 | 0.20

1.1124 +
0.02

20.07 +
0.54

F2

0.6133
+0.05

0.6999 +
0.02

14.09 +
0.39

1.1358 +
0.07

1945+
0.85

F3

0.6258
+0.01

0.7134 =
0.06

15.00 =
0.13

1.1425 +
0.06

19.39 +
0.29

F4

0.6078
+0.07

0.7088 *
0.09

15.04 +
0.75

1.1298 +
0.04

20.14
0.17

F5

0.6125
+0.02

0.7032 =
0.05

14.58 +
0.09

1.1340 +
0.03

20.73 =
0.65

F6

0.6289
+0.08

0.7155 +
0.04

14.99 +
0.67

1.1536 +
0.01

20.10 =
0.44

Calibration curve of Drug

Stock solution of 100 pg/ml was prepared in 0.1
ml N HCL, from which dilution were made to
obtain 2, 4, 6, 8, 10 pg/ml solution. Absorbance
of these solutions when measured at Amax 267
nm and the results are given Table.

Table No 5 Calibration curve of lamotrigine in

4 6 0.2924+ 0.00011
5 8 0.3207+ 0.00046
6 10 0.3913+ 0.00078
Calibration curve
Fig no-2
05
0.45 y=10.043
R=0.7%
04 -
| o3 ,
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; 3-:’3 ’ 4 # Series)
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ol oos
] o«
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Figure 2: Standard calibration curve of
Lamotrigine in 0.1 N HCI

Evaluation of compression characteristics of
formulations

Tablets of all batches were evaluated for weight
variation, hardness, thickness and friability
results were tabulated in Table.

Tablet No.6 Post compression properties of
tablets F1 to F6

0.1 N HCL
Sr. Concentration | Absorbance at
No. (ng/ml) 267 nm +SD
1 0 0+00
2 2 0.1927+ 0.00015
3 4 0.2360+ 0.00023
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Batch Weight |Hardness |Thickness|Friability
variation | (kg/cm?) | (mm) +

code | gy +sp| +sD | +SD | SD%

F1 0.090+ | 1225 5.02 £ 0.63 £
0.02 0.28 0.03 0.02

E2 0.090+ | 1320+ | 505+ 052+
0.01 0.90 0.08 0.02

£3 0.090+ | 13.00+ | 5.06 0.73
0.03 0.26 0.02 0.01
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F4 0090+ | 13.10+ | 507+ 0.89 +
0.02 0.13 0.05 0.03

E5 0.090+ | 13.23+ | 503+ 0.75+
0.03 0.58 0.04 0.04

6 0.090+ | 13.05+ | 504+ 0.45 +
0.01 0.10 0.01 0.03

Evaluation of various Parameters of Tablets

The tablets were evaluated for disintegration
time, wetting time, and drug content. Results

obtained were given in Tablet.

Table No.7 other post compression parameters

of tablets F1 to F6

In vitro Drug Release (Dissolution Study)

Dissolution test were carried out using USP
Type dissolution test apparatus at 37 + 0.5°C
and rpm speed. 900 ml of 0.1 N HCI was used
as dissolution medium. Two tablets from each
tablets were tested individually in 0.1 N HCI
with sample withdraw 5 ml. Collected samples
were analysed at A max 267 nm using 0.1 N
HCI as blank. The percentage drug release was
found to formulation F1 to F6 are given in
following tables.

Table No.7 In vitro drug release data of
formulation F1 (n=2)

Batc
h

code

Disintegratio
n

time (s)x SD

Wetting
Time ()

+SD

Drug content
+SD

F1

58.05 + 0.07

62.37 + 0.54

9549 +1.11

F2

53.14 +0.04

59.48 +0.34

96.76 = 0.92

F3

45.38 +0.03

56.35+0.12

98.48 + 1.07

F4

15.20+0.10

57.01 +0.89

97.68 + 1.15

F5

17.02 £ 0.07

55.42 +0.45

95.21+1.01

F6

08.20 £ 0.03

53.32+0.75

101.23 +1.05

Time Absorba Concentrat Cur\nI:Iati Per;gnta
_ nce ion

) )| g | 208, | D8
0 0 0 0 0
1 0.0415 1.22 0.048 4.8
2 0.1737 5.18 0.20 20.43
5 0.3995 11.75 0.47 47.00
15 | 0.5805 17.07 0.68 68.28
30 | 0.8298 24.40 0.97 97.60

Tablet wetting initial

Tablet wetting after
53.32 sec

Figure 3: wetting time of fast dissolving tablet
of Lamotriginre
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Table No.8 In vitro drug release data of
formulation F2 (n=2)

Tim Absorbanc| Concent Cu_mula
(min| . ® ration J'rﬁeg Pég;n(g%e
) (267nm) | (ug/ml) release
0 0 0 0 0
1 0.0761 2.23 0.08 8.9
2 0.1908 5.61 0.22 22.44
5 0.38.37 11.28 0.45 45.12
15| 0.5638 16.58 0.66 66.32
30| 0.8344 24.54 0.98 98.16
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Table No.9 In vitro drug release data of
formulation F3 (n=2)

Table No.11 in vitro drug release data of
formulation F5 (n=2)

Absorb- Cumulal Percen
Time Conc" tive tage
ance
(min) (ug/ml) | drug | CDR
(267nm) release | (%0)
0 0 0 0 0
1 0.0625 1.83 0.07 | 7.35
2 0.2248 6.61 0.26 | 26.44
5 0.4158 12.22 0.48 | 48.88
15 0.5960 17.52 0.70 | 70.08
30 0.8495 24.98 0.99 | 99.92

Table No.10 In vitro drug release data of
formulation F4 (n=2)

Cumulati| Percent

Time Abrslccagba Conce" ve age
() oo (90 | GO

0 0 0 0 0

1 0.0238 0.7 0.02 2.8
2 | 0.1983 | 5.83 0.23 23.32
5 0.3785 | 11.13 0.44 44.52
15 | 0.5969 | 17.55 0.70 70.20
30 | 0.8239 | 24.23 0.96 96.92

Table No.12 In vitro drug release data of
formulation F6 (n=2)

. Absor- Cu_mulat Percenta
Time Conc" ive

_ bance ge
(min) (267nm) (ug/ml)| drug CDR (%)

release

0 0 0 0 0

1 0.0305 | 0.89 0.03 3.5

2 0.2348 | 6.90 0.27 27.62

5 0.4009 | 11.79 0.47 47.16

15 | 0.6010 | 17.67 0.70 70.68

30 | 0.8489 | 24.96 0.99 99.84
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_ Absorb- Cu_mulat Percent
Time Conc" ive age
ance
(min) (ug/ml) | drug CDR
(267nm) release | (%)
0 0 0 0 0
1 0.0843 2.47 0.09 9.9
2 0.2248 6.61 0.26 26.44
5 0.4475 | 13.16 0.52 52.64
15 | 0.6308 | 18.55 0.74 74.20
30 | 0.8399 | 24.70 0.98 98.81
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Figure no-4 dissolution profile of formulation

F1to F6

CONCLUSION

The results obtained so far encouraged as to
derive following conclusion,

Fast dissolving tablet of Lamotrigine was
formulated by using various
superdisintegrants  like  Crosscarmellose
sodium and Sodium starch glycolate in
different proportions by sublimating agent
like camphor.

The values of pre-compression parameters
of all formulation showed good flow
properties and compressibility, so these can
be used for tablet manufacture.

The disintegration time for all formulations
was considered to be within the acceptable
limit. It observed that when sublimating
agent like camphor was used disintegration
time of tablet is decreased.

Wetting time studies showed that wetting
time was rapid in formulations containing
camphor followed by CCS and SSG. It was
found that as the concentration of CCS and
SSG was increases, then wetting was
reduces.

The post compression parameters of all
formulations were determined and the
values were found to be within IP limits.

In-vitro disintegration of F3 gives rapid
disintegrating time and wetting time.
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As result of this study, it may be concluded
inclusion the complexation techniques may
be wuseful to enhance solubility and
dissolution rate.

The concept of formulating high porous fast
dissolving tablets of Lamotrigine inclusion
complexes using superdisintegrants by
sublimation technique offers a suitable and
practical approach in serving desired
objectives of faster disintegration and
dissolution characteristics.
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