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Abstract

The aim of this research work was to formulate fast-dissolving oral films of sitagliptin
phosphate for the treatment of diabetes mellitus. The fast dissolving films of sitagliptin
phosphate were prepared by solvent casting method using film forming polymers HPMC E 15
and HPMC E 50 cps and PEG and propylene glycol are used as plasticizers. All the films prepared
were evaluated for weight variation, thickness, folding endurance, percentage elongation,
tensile strength, drug content, In-vitro disintegration time, in-vitro dissolution test, SEM
analysis and stability studies. All the results were found to be satisfactory. Among all the
formulations F3 was showed a disintegration time of 20 sec and 99 % of drug released in 3
minutes respectively. Based on the above results it can be concluded that the fast dissolving
oral films of Sitagliptin phosphate may produce the rapid action thereby enhance the
absorption by avoiding the first pass effect?.
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INTRODUCTION:

Oral films are the newer technologies in the
manufacturing of oral disintegrating dosage forms.
They are thin elegant films of edible water soluble
polymers of various sizes and shapes like square,
rectangle or disc. The stripes may be flexible or
brittle, opaque or transparent. They are designed to
provide rapid disintegration on the tongue without
the need for the water?3. Fast disintegrating films
(FDF s) have a large specific surface area for
disintegration. Fast disintegrating film is placed on
the patient tongue are mucosal tissue, which gets
instantly wetted by saliva. The film hydrates rapidly
and adheres onto the site of application. It then

rapidly disintegrates and dissolves to release drug for
oral mucosal absorption, or for gastric absorption on
swallowing.

Novelty behind this research work is following:

e No Marketed Sitagliptin Phosphate film is
available in India.

e Less excipients are required to manufacturing of
film, ultimately cost of film decreases.

e Specially intended for geriatric patients who have
problems of dysphagia. Administered without
water, anywhere, any time (after or before meal).
Avoid the problem of disintegration.
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MATERIALS AND METHODS: PEG-400, Propylene glycol were obtained from SD
Sitagliptin phosphate was obtained as a gift sample  fine chemicals, Mumbai. All the chemicals were of
from by Dr. Reddy’s laboratory, Hyderabad. HPMC, analytical grade®>.

FORMULATION DEVELOPMENT OF SITAGLIPTIN PHOSPHATE ORAL FILMS

Formulation trials
Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9
Sitagliptin
phosphate (g) 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625
HPMC E15
(g) 1.0 1.25 15 - - - 1.25 - 1.25
HPMC E50
(g) - - - 1.0 1.25 1.5 - 1.25  1.25
PEG 4000 (g) 1.5 1.25 1.0 - - - - 1.25 -
Propylene
glycol (ml) - - - 1.5 1.25 1.0 1.25 - -
Citric acid (g) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Sodium
saccharin (g) 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Flavor (g) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Distilled water
(ml) Qs Qs Qs Qs Qs Qs Qs Qs Qs

Fast Dissolving

PROCEDURE: No. of 4 cm? films present whole plate =100/4 =25
The water soluble polymers and plasticizers were  films.

dissolved in distilled water. The solution is stirred up  Each films contains 25 mg of drug.

for 2 hours in the magnetic stirrer and kept aside to 25 films contain 625 mg drug (25x25).

remove all air bubbles entrapped. Meanwhile, the  Labelled claim= 25 mg

excipients and drug were dissolved and stirred well ~ Standard Graph of Sitagliptin Phosphate

for 30 min, after the completion of stirring both the  Stock solution was prepared by 50 mg of sitagliptin
solutions are mixed together. Finally, the solution is  phosphate in 100 ml of water. From this stock
cast on a suitable petri plate to form a film. The solution 10 ml was withdrawn and diluted up to 100
plates were kept in a hot air oven at 60° c for 1 hour.  ml using water. Calibration curve was prepared by
The dried film was gently separated from the glass  using different concentration (20 pg/ml-100 ug/ml)

plate and cut into a desired sizes®’. by appropriate dilution of stock solution. The
Dose calculations absorbance was measured at 267 nmé&.

Length of glass plate =10 cm. Compatibility Studies

Width of glass plate =10 cm. FTIR study was carried out to check the compatibility
Area of the plate =100 cm?. of drug with polymers. Infrared spectrum of
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sitagliptin phosphate was determined on Fourier
transform Infrared spectrophotometer using KBr
dispersion method. The baseline correlation was
done using dried potassium bromide. Then the
spectrum of dried mixture of drug and Potassium
bromide was run followed by drug with various
polymers by using FTIR spectrophotometer. The
absorption maximums in spectrum obtained with the
substance being examined correspond in position
and relative intensity to those in the reference
spectrum?®1°,

EVALUATION OF ORAL FILM

Thickness

A micrometer screw gauge was used to measure the
film thickness. In order to obtain uniformity of film,

Percentage elongation
It was calculated by

Int J Pharm Biol Sci.

thickness is measured at 5 different locations. The
thickness of the film should be less than 5 %.
Weight variation

Ten films were randomly selected and their average
weight was weighed. Individual films were weighed
and compared with the average weight for the
deviation®?,

Folding endurance

To determine folding endurance, a film is cut and
rapidly folded at the same place till it broke. The
number of times the film could be folded at the same
place without breaking gives the value of folding
endurance. Topical folding endurance for film was
between100-150*2,

Percentage elongation = Increase in length of strip x 100

Tensile strength

Initial length of strip

Tensile strength is the maximum stress applied to a point at which the strip specimen breaks. It is calculated

by the formula
Tensile strength =

Load at failure x 100

Strip thickness x strip width

In-vitro disintegration

Disintegrating time is defined as the time (sec) at
which a film breaks when brought in contact with
water or saliva®3.

Petri dish method

2 ml of distilled water was placed in the petri dish and
one film was added on the surface of water and the
time measured until the oral film was dissolved
completely® 15,

In-vitro dissolution

900 ml of 0.1 N HCL was used as a media, at was
maintained at 37 +0.5 °c while the basket was set at
100 rpm. A film sample of 4 cm?(2x2 cm) was cut and
taken into the basket. 5 ml of the sample were taken
every 2 minutes and the same amount was replaced
with fresh 0.1 N HCL. The withdrawn samples were
filtered and analyzed using a UV spectrometer at a
wavelength of 267 nm.

Drug content

This test was performed by dissolving a 4 cm? area of
film in 50 ml of 0.1 N HCL with stirring. This solution

RESULTS AND DISCUSSION:
Standard graph of Sitagliptin phosphate

was filtered using a Whatman filter paper, and the
filtrate was diluted to 100 ml with the same buffer in
a volumetric flask. This solution was analysed using
UV spectrometer!® 19,

Stability studies

The stability studies were carried out according to
ICH to assess the drug formulation stability.
Optimized F3 formulation was sealed in Aluminum
packing laminated with polyethylene. Samples were
kept at 40 c and 75% RH for 3 months. At the end of
study period, the formulation was observed for
change in physical appearance, color, drug content
and drug release characteristics?%24,

SEM analysis

The morphological study of oral strip was done by the
scanning electron microscopy (SEM) at a definite
magnification. Study refers the difference between
upper and lower side of the films. It also helps in
determination of the distribution of AP12>27,

S.No Concentration pg/ml

Absorbance (267 nm)

1 20
2 40
3 60
4 80
5 100

0.228
0.436
0.641
0.864
0.998
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Evaluation parameters

Tensil
. Thickness Folding enstie Percentage In-vitro disintegration
Formulations (mm) endurance strength elongation time(sec)
(g/cm?)
F1 0.58 9 48.41 8 25
F2 0.55 10 51.18 9 28
F3 0.59 13 62.04 11 20
F4 0.51 9 54.25 9 31
F5 0.53 11 53.68 10 35
F6 0.52 11 52.33 8 27
F7 0.55 12 56.45 7 36
F8 0.57 1.0 57.62 9 32
F9 0.53 9 48.63 10 35
Bar chart of evaluation parameters
70
60
50
40
30
: ‘ ‘ ‘ ‘
10
: sl bl 00 el bl bl bl b
0 F1 F2 F3 F4 F5 F6 F7 F8 F9
B Thickness (mm) M Folding endurance
Tensile strength M Percentage
H In-vitro disintegration time(sec)
Weight Variation
Formulations Weight variation (mg)
F1 69
F2 68
F3 68.2
F4 69.4
F5 70.2
F6 69.4
F7 68.3
F8 70.6
F9 69.2
Bar chart of weight variation
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Formulations
DRUG CONTENT
Formulations Drug content (mg)
F1 24.86
F2 23.25
F3 25.01
F4 22.91
F5 24.55
F6 23.88
F7 24.78
F8 24.63
F9 23.52
30
£
EZO
(0]
[sTy]
g 0
0 F1 F2 F3 F4 F5 F6 F7 F8 F9
Formulations
IN-VITRO DISSOLUTION
In-vitro dissolution profile data of formulations F1-F9
Time (min) F1 F2 F3 F4 F5 F6 F7 F8 F9
0.5 19.21 21.12 17.08 23.45 23.03 21.11 21.02 17.12 20.12
1.0 32.54 36.33 37.12 42.17 41.18 38.23 38.17 34.78 36.55
1.5 52.11 58.17 43.22 58.09 54.30 57.37 55.25 5810 61.01
2.0 71.34 68.44 78.25 73.23 72.05 69.42 69.67 71.05 70.12
2.5 84.67 86.56 82.78 81.51 79.11 84.19 82.25 82.05 81.34
3.0 93.67 97.23 99.26 95.47 94.33 9229 97.17 97.11 96.08

All values expressed as mean * SD (n=3), F = Formulation batch
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In-vitro drug release data of marketed formulation Vs Formulation 3

PERCENTAGE DRUG RELEASE

Percentage drug release

Tm.‘e Marketed formulation T|n.1e
(mins) (mins)
10 16 0.5 17.08
20 34 1.0 37.12
30 48 1.5 43.22
40 64 2.0 78.25
50 77 2.5 82.78
60 94 3.0 99.26
120
100
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40
20
0
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STABILITY STUDIES
Stability studies [Condition (40°C/75%RH)]

Parameters Initial 1 month 3 months
Thickness (mm) 0.59 0.59 0.59
Folding endurance 13 13 12
Tensile strength (gm/cm?) 54.25 54.25 53.01
in-vitro disintegration time (sec) 20 20 22
in-vitro dissolution (%) 99.26 99.26 99.06
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SEM ANALYSIS
The morphological study of oral strip was done by the
scanning electron microscopy (SEM) at a definite

10kV X1,000

10pum

Int J Pharm Biol Sci.

magnification. Study refers the difference between
upper and lower side of the films. It also helps in
determination of the distribution of API.

10 31 SEI

SEM analysis of formulation 3 under 1000 magnification

10kV X7,000

2pm

10 31 SEI

SEM analysis of formulation 3 under 7000 magnification

DISCUSSION:

The present investigation was undertaken to
formulate Sitagliptin phosphate oral films for the
treatment of Diabetes mellitus. F1-F3 were carried
out with HPMC E15 cps, PEG 400, sodium saccharin,
citric acid and flavor. The films were clear and
transparent. The thickness also uniform. The
flexibility also good. The films shown good
mechanical properties. According to the assay result
the drug was properly loaded in the film. F4-F6 were
carried out with HPMC E50, propylene glycol, sodium
saccharin, citric acid and flavor. The films shows good
appearance. The thickness also not uniform. The
flexibility of the film was not good. The percentage
drug release was found to be. F7 was formulated
with HPMC E15, propylene glycol, sodium saccharin,
citric acid and flavor. The appearance of the film was
also good but the thickness and disintegration time
was more. F8 was formulated with HPMC E50, PEG
400, sodium saccharin, citric acid and flavor. F9 was
formulated with HPMC E15 & E50 without the
addition of plasticizers. The formulated films were
more brittleness. Among all the formulations F3
shown good mechanical properties and less
disintegration time of 20 seconds. All the parameters
of film were found to be satisfactory. And the
dissolution profile was found to be desirable and

reproducible. The morphological study (SEM) of F3
shows more porous. Therefore rapid drug release
was achieved for the immediate onset of action. The
stability studies were performed for about 1 month
and 3 months. No significant changes were observed
in the thickness, tensile strength, in-vitro
disintegration and in-vitro drug release. The film (F3)
samples evaluated gave maximum release within 3
minutes indicating the rapid drug release profile
which entails in faster onset of action for the
medicament. Therefore the oral films have
considerable advantage over the conventional
dosage forms.

CONCLUSION:

The primary objective of this work was to develop a
mouth dissolving film with Sitagliptin phosphate,
along with basic ingredients like polymers,
plasticizers, sweetener, saliva stimulating agent and
flavor.

The films were prepared by solvent casting method.
HPMC E50 cps, which was not able to impart
thickness to the film. HPMC E15 shown good
flexibility.

The plasticizer propylene glycol which was not able
to impart flexibility and folding endurance to the
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. PEG 400 produced good folding endurance,

tensile strength and percent elongation.

The optimized formulation (F3) was shown good
mouth feel, folding endurance, instant drug release
as well as good mechanical properties.

The F3, shown less disintegration time of 20 seconds
and 99% drug released within 3 minutes while the
marketed formulation took 1 hour.

Therefore rapid drug release was achieved for
immediate onset of action which is beneficial when
compared to conventional tablet dosage form.
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