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Introduction

The oral route of administration continues to be most
preferred route due to various advantages including
ease of administration, avoidance of pain, versatility and
most importantly patient compliance. His novel drug
delivery system can also be beneficial for meeting the
current needs of the industry are improved
solubility/stability, biological half-life and bioavailability
enhancement of drugs [2, 3]. Although oral
disintegrating  tablets have an advantage of
administration without choking and fast disintegration;
the disintegrated materials contained in them are
insoluble and remain until swallowing. In such cases
formulation of fast dissolving film will be advantageous
[4, 5].

The film is manufactured as a large sheet and then cut
into individual dosage units for packaging in a range of
pharmaceutically acceptable formats [10]. Captopril is a
potent, competitive inhibitor of angiotensin-converting
enzyme (ACE), the enzyme responsible for the
conversion of angiotensin I (ATI) to angiotensin II
(ATII). ATII regulates blood pressure and is a key
component of the renin-angiotensin-aldosterone system
(RAAS). Captopril may be used in the treatment of

hypertension.
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Figure 1: chemical structure of Captopril

Experimental work

Materials and methods

Captopril, Gelatin, P.V.A , HPMC, Crospovidone,
Microcrystalline cellulose , PEG 400, Citric acid , Sucrose
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, Trusil mixed flavour R.S.V purchased from matrix lab and all chemical purchased from Merck Pvt Ltd. All instruments
used in the experiments were well calibrated.
Methodology
Calibration curve for captopril in 0.5% sodium lauryl sulphate (SLS) solution
Procedure
Preparation of Standard Stock Solution
100mg of Captopril was accurately weighed into 100 ml volumetric flask and dissolved in small quantity of 0.5% SLS
solution. The volume was made up to 100 ml with the 0.5% SLS solution to get a concentration of (1000 pg/ml) SS-I. From
this, 10 ml was withdrawn and diluted to 100 ml with 0.5% SLS solution to concentration of (100 pg/ml) SS-1I.
Scanning of Drug
From stock solution (SS-1I), 1 ml was withdrawn and the volume was made up to 10 ml with 0.5% SLS solution to get a
concentration of 10 pg/ml. UV between the wavelengths 200-400 nm. It gave a peak at 205 nm and the same was selected
as Amax for Captopril.
Calibration Curve in 0.5% of SLS solution
From the standard stock solution (S5-1I), 1, 2, 3, 4 and 5 ml were withdrawn and volume was made up to 10 ml with 0.5%
SLS solution to give a concentration of 10, 20, 30, 40 and 50 pug/ml. Absorbance of these solutions was measured against a
blank of 0.5% SLS solution at 205 nm for Captopril and the absorbance values are summarized in Table 3. Calibration
curve was plotted, drug concentrations versus absorbance was given in the Fig. 4.
Drug-excipient compatibility studies by I.R
Infra-Red spectroscopy is one of the most powerful analytical techniques to identify functional groups of a drug and drug
and excipient interaction
Differential scanning calorimetry (DSC)
Differential scanning calorimetry (DSC) was performed using Differential Scanning Calorimeter (METTLER). The
instrument was calibrated using indium (1560C), Tin (2320C) and Zinc (419.50C) as internal standards. Samples of 2-10
mg were placed in aluminium pans and sealed. The probes were heated from 0 to 3000C. Samples were heated in an open
pan at a rate of 100C min-1 under a nitrogen flow of 10K/min under nitrogen atmosphere.
Scanning Electron Microscopy (SEM)
Morphology of the prepared film was observed under a scanning electron microscope (SEM) (Model QUANTA-200 FEI
Neither land). The samples were attached to the slab surfaces with double-sided adhesive tapes and the scanning electron
photomicrograph was taken at 1000X magnification.
Formulation of fast dissolving films of captopril

Table 01: Formulation details of Captopril Fast dissolving Oral thin films

Formulation | Captopril | Gelatin| PVA HPMC |[Crospovidef, MCC | Sucrose Clt,r | Trusil Poly
acid Ethylene
(Y%ow/w

(mg) | w/v) (%w/v)|  (%w/v) | (%w/w of (%ew/w of|(%w/w of of flavour (Glycol (%

polymer) |polymer)|polymer) polymer) (%‘(:If/W) (w/w) of

polymer| Polymer
F1 50 4.5 - - 2.0 - 4.0 4.0 8.0 30
F2 50 4.5 - - 4.0 -- 4.0 4.0 8.0 30
F3 50 4.5 - - 6.0 - 4.0 4.0 8.0 30
F4 50 4.5 - - - 5 4.0 4.0 8.0 30
F5 50 4.5 - - - 10 4.0 4.0 8.0 30
F6 50 4.5 - - - 15 4.0 4.0 8.0 30
F7 50 - 3.5 - 2.0 - 4.0 4.0 8.0 30
F8 50 - 3.5 - 4.0 - 4.0 4.0 8.0 30
F9 50 - 3.5 - 6.0 - 4.0 4.0 8.0 30
F10 50 -- 3.5 — - 5 4.0 4.0 8.0 30
F11 50 - 3.5 - - 10 4.0 4.0 8.0 30
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F12 50 -- 3.5 - - 15 4.0 4.0 8.0 30
F13 50 - - 5.0 2.0 - 4.0 4.0 8.0 30
F14 50 -- -- 5.0 4.0 -- 4.0 4.0 8.0 30
F15 50 - - 5.0 6.0 - 4.0 4.0 8.0 30
F16 50 - - 5.0 - 5 4.0 4.0 8.0 30
F17 50 -- -- 5.0 - 10 4.0 4.0 8.0 30
F18 50 - - 5.0 - 15 4.0 4.0 8.0 30

Evaluation of fast dissolving oral thin films

The Captopril fast films were evaluated for the following

properties:
a) Physical appearance and surface texture
b) Weight uniformity
¢) Thickness uniformity
d) Folding endurance
e) Surface pH

f)  Invitro disintegration time

Drug content uniformity
h)

Drug content uniformity study of films

In vitro drug release

The films were tested for drug content uniformity by
UV-Spectrophotometric method. Films of 2 cm diameter
were cut from three different places from the casted
films. Each patch was placed in 100 ml volumetric flask
and dissolved in 0.5 % SLS solution and 0.2 ml is taken
and diluted with water up to 10 ml. The absorbance of
the solution was measured at 205 nm using UV/visible
(Shimadzu  UV-1700). The

percentage drug content was determined using the

spectrophotometer

standard graph and the same procedure was repeated
for three films.

In vitro Dissolution Study

In vitro dissolution of Captopril mouth dissolving films
was studied in USP XXIV dissolution test apparatus
900ml 0.5%

medium. The stirrer was adjusted to rotate at 50rpm.

SLS solution was used as dissolution

The temperature of dissolution medium was maintained
at 37+0.5°C throughout the experiment. One film was
used in each test. Samples of dissolution medium (5ml)
were withdrawn means of syringe fitted with pre-filter
at known intervals of time and analysed for drug release
by measuring the absorbance at 205nm. The volume
withdrawn at each time interval was replaced with fresh
quantity of dissolution medium. Cumulative percent
Captopril released was calculated and plotted against
time

Data Analysis (Curve fitting analysis)

To analyse the mechanism of the drug release

rate kinetics of the dosage form, the data

obtained were plotted as:
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1. Cumulative percentage drug released
Vs time (In-Vitro drug release
plots)

2. Log cumulative percentage drug
remaining Vs Time (First order
plots)

Results and Discussion

Standard Calibration Curve of Captopril In 0.5% W/V

Sodium Lauryl Sulphate.

Table 02: Calibration data of Captoprilin 0.5% wi/v

Sodium lauryl sulphate at A max 205 nm

SL. Concentration
Absorbance*
No. (ug/ml)
1 0 0
2 10 0.181
3 20 0.375
4 30 0.653
5 40 0.755
6 50 0.946
*Each reading is an average of three determinations
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Fig 02: Absorption maxima of Captoprilin 0.5% w/v
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Fig 03: The linear regression analysis for standard

curve in 0.5% w/v SLS solution
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Differential Scanning Calorimetry
The DSC
endothermic peak at 67.54°C corresponding to its

thermogram of Captoprilexhibited an
melting point.  Other excepitents does not show
profound shift in peaks which indicates compatibility.
The DSC thermogram of the individual drug and drug

with Gelatin, PVA and HPMC were shown in fig 04,05.

~exo

e
P Table 03: Evaluation of Fast Dissolving Films of
J 7 Captopril
: ‘k X Avg. Avg. Avg.
1 Formulation | Weight | Thickness Folding
7 (mg) | (mm) Endurance
iS< Bangalors: METTLER STAR" sW .20 Code 4 SD. ne +SD, +SD. ne
Figure 04: DSC of Drug + Gelatin +5D, n=3 n=3 *5D, n=3
o 0.135 +
Fg 63.92+0.12 272 +1.674
B 0.010
/ 0.125+
[ Fp 51.02+0.24 265+1.205
1l 0.005
| 0.130 +
| Fh 64.01+0.08 275 +1.453
0.010
0.140 +
F1 65.21+0.28 287 +2.340
0.005
Ilschl‘ng;lnv.r I:IE;TL:ER ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ SV:AR" s:w ; 20 0.145 +
Fig 05: DSC of Drug + PVA F2 65.90+0.31 0.010 289 + 2.640
7l 0.150 +
F3 67.04+0.21 267 +1.000
0.010
0.160 =
A F4 66.84+0.38 271+1.730
0.015
; 0.165 +
R F5 68.21+0.41 274 +1.000
N 0.005
= 0.170 +
F6 72.12+0.11 259 +3.310
0.010
01302
liSc Bangalore: METTLER STAR" SW 9.20 F7 49.91i0.32 O 020 266 i 2.000
Fig 06: DSC of Drug + HPMC 0 i30
130+
Scanning Electron Microscopy F8 51.22+0.23 0.015 277 + 3.460
0.140 =
F9 52.18+0.41 260 +1.000
0.015
0.145 +
F10 51.11+0.22 291 +2.000
0.015
0.150 +
F11 52.85+0.42 293 +2.645
0.010
0.155 +
F12 54.92+ 0.15 274 +1.732
0.005
Fie 07: . 0.145 +
1g 07: SEM of Flg 08: SEM of Drug +PVA F13 65.21+0.54 280 + 2.645
Drug + Gelatin 0.010
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Fig 09: SEM of Drug + HPMC




0.150 +
F14 66.09+0.22 283 +1.732
0.015
0.150 +
F15 66.97+0.10 275 +3.000
0.005
0.165 +
F16 67.05+0.24 281 + 3.605
0.020
0.170 =
F17 68.90+0.33 280 +2.645
0.025
0.175 +
F18 71.89+0.26 282 +3.000
0.015

Drug content uniformity of films

Table 04: Evaluation of Fast Dissolving Films of
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Stability studies
Table 05: Stability data of F2 formulation
Time in | Formulation F2 stored at 40°c/ 75% RH
months
. In vitro
Physical ] ) % Drug
Dispersion
appearance . content
time
1 +H+ 9.20 98.00
2 +H+ 10.0 97.42
3 ++ 10.35 96.99

Table 06: Stability data of F8 formulation

Formulation F8 stored at 40°c/ 75% RH

Time in
months . In vitro
Physical ] ) % Drug
Dispersion
appearance ; content
time
1 +H 7.33 98.40
2 +H 7.95 98.10
3 ++ 8.35 97.75
Time i Formulation F14 stored at 40°c/ 75% RH
ime in
months . In vitro
Physical ] ) % Drug
Dispersion
appearance ; content
time
1 +H 10.72 97.10
2 ++H+ 10.94 96.67
3 ++ 11.10 95.99

Summary and Conclusion

Captopril.
Avg. Drug |Avg. In Vitro
Formulation| Content [Disintegration Avg.;t;rface
Code Uniformity (se0)
(%) +SD, n=3
=D 9D, nes
Fg 95.54+0.205| 72.21£0.205 | 6.67+0.154
Fp 96.52+1.443| 70.43£0.165 | 6.89+0.122
Fh 96.32+1.657| 73.54+£0.112 | 6.65+0.111
F1 96.66 +0.925| 14.33 £0.171 | 6.76 +0.153
F2 98.04+1.539| 9.10+0.435 | 6.00+0.100
F3 97.33+0.369| 11.50 £ 0.591 | 6.46 +0.115
F4 95.00 +1.056 | 18.76 £ 0.151 | 6.23 +0.152
F5 97.66 +1.396 | 12.86 +0.151 | 6.66 +0.152
F6 96.66 +1.396 | 14.10 + 0.479 | 6.06 +0.153
F7 97.66 +1.545| 12.00 + 0.100 | 6.83 +0.057
F8 98.86+1.175| 7.23+0.151 | 6.06 +0.152
F9 97.24+1.001| 11.93 £0.057 | 6.33 +0.152
F10 96.76 +0.350 | 15.41 £0.076 | 6.76 +0.152
F11 97.81+0.902| 10.26 £ 0.115 | 6.80 +0.100
F12 97.21+1.791| 12.02+0.152 | 6.30+0.173
F13 96.70 + 0.540 | 14.05+0.056 | 6.63 +0.152
F14 97.87+1.002| 10.60 £ 0.035 | 6.13 +0.152
F15 97.64 +1.963 | 11.09 +£0.105 | 6.30 +0.100
F16 95.05+0.355| 20.75+0.025 | 6.53 +0.321
F17 97.23+0.880| 13.25+0.110 | 6.56 +0.057
F18 96.17 +2.403 | 15.92+0.102 | 6.46 +0.057
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The prepared film containing Captopril was clear and
colourless. The scanning electron photo micrograph of
the film at 1000 X magnification showed smooth surface
with some little pores and without any scratches or
striations ~ Formulated  films

transverse giVGS

satisfactorily = result for various physio-chemical

evaluation of films like physical appearance, and surface
thickness
pH, Drug

texture, weight wuniformity, uniformity,

Folding endurance, Surface content
uniformity, In vitro Disintegration time, In vitro drug
release The low values of standard deviation for average
weight and drug content weight and drug content
uniformity within the batches prepared. Based on in
vitro dispersion time, formulation F2 , F8 and F14 that is
with 4% Crospovidone were approximately 7-10 s and
the formulation F5 , F11 and F17 that is with 10% MCC

were approximately 10-14 s.



which it was found to be promising dispersion time .It
was observed from the results that, CP formulations
showed maximum dissolution rate about 99.27% of drug
release in 30 min. Whereas MCC showed dissolution
rate about 97.42% of drug release in Short-term stability
studies of promising formulation indicated that there is
no significant change in drug content and in vitro
dispersion time. Fast dissolving films of Captopril can
be prepared by Solvent casting method using super
disintegrants. Crospovidone was found. At 4% w/w of
with 3% PVA
dispersion time of 7.23+0.151 sec highest release of more
than 99.27% drug in 30 min.

crospovidone concentration level
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