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ABSTRACT

The aim of the present study was an attetopformulate and evaluate taste masked fasttdgrating tablets of
Captopril to increase the palatability and bioadgiiity of the drug. Fast disintegrating tablets @&ptopril were
prepared by direct compression method ugiagclodextrin as a complexing agent to mask thiebitiste of Captopril.
Psyllium husk as natural superdisintegrants was used fereift concentration 2.5 mg, 5 mg, 7.5 mg, 10 mg
respectively. The Captopril -B-cyclodextrin complex were characterizbg FT-IR, DSC and XRD. Compatibility
studies by FT-IR showed no significant interactibesween drug and excipients. DSC and XRD anabgifirmed
the formation of complex for taste masking. Thealeped tablet formulations were evaluated for mnmgression
and post compression parameters which compliedialffiimits. Among all the formulations, formulatioF4
containingpsyllium husk10 mg gives best disintegration and dissolutiorfilercompared with other formulations.
The formulation F4 showed drug release of 99.84304lwith very less time (4 min) and disintegrattione 41.33+1.21
(sec). From this study we concluded that the foated tablets of Captopril containipgyllium husk of concentration
10 mg was better and effective than conventionbleta to meet patient compliance along with fasgiefrefrom
hypertension.
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The major problem faced by the patients
conventional tablet dosage form is difficult in itad
medicine; hence patients may not comply
prescription, which results in high incidence
ineffective therapy. With the advancement
technology and experience, pharmaceuticals
prepared and administered to patients in |
compliant and efficientnanner. Rapid disintegrati
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tablets are the new improved dosage form developed aspartame (Shreeji chemicals, Mumbdglc (Loba

especially for the young and elderly patients winal f
inability to swallow tablets and capsules due tdarmn

developed muscular, nervous system and dysphagia.

This solid dosage forms dissolves or disintegrate
rapidly in oral cavity, resulting in solution and

suspension that can be swallowed without need of

water .When this type of tablet is placed in motitle,
saliva serves to rapidly dissolve the tablet ugugll
about 30 sec.

The critical formulation problem in making such ¢yp

of dosage form is the taste masking of bitter taste
associated with most of the drugs and this can be
overcome by taste masking technique such as polymer

coating, complex formation, granulation,
microencapsulation and use of ion exchange resins
Captopril is widely used antihypertensive drug ibig
very bitter. Captopril is poorly absorbed followad
oral dose leads to poor bioavailability. Therefaie,

provide this drug in a more accessible and patient

compliant form and to overcome such problems, & th

present study we plan to mask the bitter taste by

complexation technique and formulate into a rapid
disintegrating tablet using natural superdisintagra
The physicochemical properties of Captopril areewat
soluble drug having plasma half-life of 2 hrs, matke
suitable candidate to formulate buccal disintegati
tabletd.

On the basis of these considerations, in this stagy
aim to formulate rapidly disintegrating tablets of
Captopril using natural superdisintegrant, since
synthetic

time for synthesis. However, the use of natural
superdisintegrants in pharmaceutical application is
attractive because they are economic, readily avia)
non-toxic and potentially degradahle

MATERIALS AND METHODS

Materials

Captopril (Micro labs, Bangalore)p-cyclodextrin
(Rolex chemical industries, MumbaiPsyllium husk
(Abbott Pvt, Ltd), guar gum (Merck specialities Pvt
Mumbai), microcrystalline cellulose, magnesium
stearate, mannitol (S D fine chemical Ltd, Mumbai),
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superdisintegrants are expensive, have
environment related issues, need long development

chemical Pvt. Ltd. Mumbai). All the other solvents
reagents and chemicals used were of eith
pharamcopoeial or analytical grade.

Methods

Compatibility studies*

Compatibility studies by Fourier transformer infra-
red spectroscopy (FTIR)

Infra-red spectra of drug and inclusion complexegew
recorded by KBr method using Fourier transforme
infra-red spectrophotometer (IR-Affinity-1, Shimaxiz
Japan). A base line correction was made using dri
potassium bromide and then spectra of dried mistur
of drug and inclusion complexes with potassiur
bromide were recorded.

Preparation of inclusion complexes by physical
mixture method>®

Inclusion complexes were prepared by physic:
mixture method, in this method Captopril arfd
Cyclodextrin were accurately weighed in differen
molar ratiosviz. 1:1 and 1:3 separately and blende
thoroughly by triturating in a mortar at 20 °C fivout
30 min. The powder mixtures were then pulverize
through sieve no.80 and stored in desiccatorutrtiier
use.

Characterization of Captopril inclusion complexe$
Inclusion complexes of Captopril were characterize
by following analytical techniques.

Estimation of drug content

The quantities of inclusion complexes equivalen2%o
mg of Captopril were dissolved in water. Appropziat
dilutions were made and filtered. The drug contnt
each complex was calculated.

Differential Scanning Calorimetric analysis (DSC)
The study was performed using DSC model (Mettle
DSC 823, Germany). For this study, the samples we
placed in a platinum crucible and the thermogran
were recorded at a heating rate of 10 °C/min in tt
range of 20 °C to 310 °C. Inert atmosphere wze
maintained by purging nitrogen gas at a flow rdt&®
ml/min.

X-Ray diffraction (XRD) study

The X-Ray diffraction pattern of the selected irsotun
complexes was compared with that of the pur
Captopril. This was done by measuringi@ the range
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of 4 to 50° with reproducibility of +0.001° on a
diffractometer (Rigaku Co. Tokyo, Japan). The XRD
patterns were recorded automatically using rateemet
with constant of 2 x TOpulse /sec and with the
scanning speed of 2°¢Zmin.

Dissolution studies of Captopril and its inclusion
complexes

The Dissolution study of inclusion complex
(equivalent to 25 mg Captopril) and pure drug was
performed using USP dissolution test apparatus lilype
with 900 ml of phosphate buffer pH 7.4. The stigrin

and obtained values were within the prescribedtéimi
of IP.

Post-compression parameters™°

After tablet compression, all the tablets were eatdd
for different parameters as follows.

Hardness and Thickness

Hardness is a force required to break a tabletsadite
diameter. The tablet should be stable to mechanic
stress during handling and transportation. Therressl
was tested using Monsanto hardness tester. The fo
was measured in kilograms per centimeter squa

speed employed was 50 rpm, and the temperature was (kg/cnf). Thickness of tablets indicates the strength

maintained at 37 £ 0.5 °C. 5 ml aliquots of dissiolu
medium was withdrawn at predetermined time
intervals and replaced by same volume of fresh
dissolution medium. The filtrates of the samplesewe
analyzed for the content of drug by UV
spectrophotometer at 205 nm. Cumulative percerg dru
released was determined at each time point.
Formulation development of fast dissolving tablets

by direct compression methof

Fast disintegrating tablets were prepared ughteD
inclusion complex of Captopril by direct compressio
method. Captopril-CD were taken and mixed with
directly compressible diluent, super-disintegrasus
other excipients in a plastic container. The formul
included variable amount of superdisintegrants and
other excipients. The resulting powder blends were
evaluated for flow parameters. The powder blends
equivalent to 25 mg of drug were directly comprdsse
into tablets using 8 mm flat- faced round punchie8 o
station  compression machine. The  natural
superdisintegrant used wasyllium husk powder in
concentration range of 2.5 mg, 5.0 mg, 7.5 mg d@nd 1
mg. Table No.1 gives composition of these tablet
formulation. Final weight of each tablet was kept
constant (200 mg) by varying the weight of MCC. The
prepared tablets were evaluated for various paemset
Pre-compression parameters™

The flow properties of the powder are vital for the
performance of the tablet. Hence, the flow properti
of the powder were analyzed before compression to
tablets. The powder mixture of different formulatio
were evaluated for angle of repose, bulk density,
tapped density, compressibility index, hausnegsior
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withstand compression force applied during
manufacturing process. Thickness of tablets wi
measured by digital caliper.
Friability Test
The friability of the tablets was determined usin
Roche friabilator. It is expressed in percentades %
friability was then calculated using the formula:
Initial weight — final weight
% Friability =-- --
x100
Initial weight

Weight variation test
Twenty tablets were randomly selected from eac
formulation, individually weighed, the average weig
and standard deviation was calculated. The pergent:
difference in the weight variation should be witlire
permissible limits (£7.5%). The total weight of ket
formulated was 200 mg.
% Drug content determination
Twenty tablets were powdered; 25 mg equivalet
weight of Captopril in tablet powder was accuratel
weighed and transferred into a 100 ml volumetri
flask. Initially, 50 ml of phosphate buffer (pH J was
added and shaken for 10 min. Then, the volume w
made up to 100 ml with phosphate buffer. The sotuti
in the volumetric flask was filtered, diluted suika
and analyzed spectrophotometrically at 205 nm. Tt
drug content in each tablet was calculated usimg t
standard calibration curve of Captopril in phospha
buffer pH 7.4 solution.
I n-vitro dispersion time
Tablet was added to 10 ml of phosphate buffer golut
pH 7.4 (pH of saliva) in a petridish at 37+£0.5°Gmé
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required for
measured.
Wetting time and Water absorption ratio
Wetting time of dosage form is related to the conta
angle. It needs to be assessed to give an insigghthe
disintegration properties of the tablets; a lowettiag
time implies a quicker disintegration of the tableor
this purpose, a piece of tissue paper folded tvsce
placed in a small petridish containing 6 ml of wate
Eosin, a water soluble dye, is added to petridish.
tablet is kept on the paper and the time for coteple
wetting is measured. Water absorption ratio, fhént
determined according to the following equation.

R =100 x (wa - wb) / wb

complete dispersion of tablet was

Where,

wb and wa are tablet weights before and after water

absorption.

In-vitro drug release

The in-vitro dissolution study was carried out using
USP dissolution test apparatus type Il. The digswiu
medium consisted of 900 ml of pH 7.4 phosphate
buffer solution maintained at 37 + 0.5 °C and stirat

50 rpm. Aliquot samples (5 ml) were withdrawn every
minute, filtered through a 0.4bm membrane filter
and replaced by an equivalent volume of fresh
dissolution medium. The samples were suitably edut
with phosphate buffer pH (7.4) and the amount ef th
drug dissolved was analyzed spectrophotometricdlly

205 nm.The cumulative percentage drug release was

calculated.

Stability studies'®*’

Accelerated stability studies were performed for 6
months as per ICH guidelines. The optimized
formulation (F4) was kept at 40 +' € and 75 + 5 %

RH. Physical appearance, hardness, % drug content,

In-vitro dispersion time anth-vitro drug release were
fixed as parameters for stability testing.

RESULTS AND DISCUSSION

Drug -polymer compatibility by FTIR studies

The IR spectral analysis of Captopril and the ptglsi
mixture of Captopril and other excipients are pnése

in Figure No.1 to 2 respectively. Pure Captopril
spectra showed principal peaks at different wave
numbers corresponding to its functional groups,
confirming the purity of the drug as per establéshe
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standards. The IR spectra of Captopril exhibitedkpe
at 3000 crit 1747 cm®, 1041 cm’, 2877 cm* (O-H
Stretching, C=0 Stretching, C-N Stretching, C-t}
Stretching). The IR spectra ICD showed prominent
absorption bands at 3377 €n{O-H stretching). The
FTIR spectra of inclusion complexes seemed to |
only summation of drug angtCD spectra. This result
suggested that there was no chemical interacti
between drug an@-CD in their combination. All the
above characteristic peaks appear in the spectra
physical mixture of inclusion complex of Captopril
and other excipients, indicating no modification o
interaction between the drug and excipients.
Characterization of Captopril inclusion complexes
Estimation of drug content:

The drug contenof Captopril inclusion complex with
different ratio (1:1, 1:3wasfound to be 99.54 + 0.56
% to 99.97 £ 1.09 % respectively. The drug contént
Captopril inclusion complexes was shown in Tabl
No.2.

Differential Scanning Calorimetric analysis (DSC)
The DSC thermogram of pure Captopril showed sha
endothermic peaks at 109°C (Figure No.3). Th
absence of sharp endothermic peak in Capt@pgdDbD
inclusion complexes (Figure No.4) suggestin
complete complex formation.

X-Ray diffraction (XRD) study

Captopril in pure form and inclusion complex of gisu
with B-CD prepared by physical mixture was subjecte
to XRD analysis and the results were depicted
Figure No.5 and 6. From the figure, it was evidiat
diffraction pattern of the pure drug shows its hygh
crystalline nature indicated by numerous distiretiv
peak. On the other hand XRD of inclusion comple
showed significant decrease in degree of crysisllin
as evident from disappearance of sharp distincti
peaks, suggesting probable transformation
crystalline form into an amorphous state.

Dissolution

The Captopril and inclusion complex of differentioa
(2:1, 1:3) were evaluated fom-vitro dissolution
studies in pH 7.4 buffer and the results were shown
the Table No.3. The release of Captopril was irsgda
with increasing concentration $fCD with pure drug
as standard.
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Formulation developments

Fast disintegrating tablets of Captopril were pregdy
complexation technique wusing direct compression
method and by using an 8 mm flat- faced punch of 8
station compression machin@syllium husk powder

was used as superdisintegrants. MCC and mannil wa

used as diluent. Magnesium stearate and talc wielexla
to the above blend as flow promoters.

Evaluation of Captopril fast dissolving tablets
Pre-compression parameters

The powder blends were also evaluated for various
pre-compression parameters. The results were shown

in Table No.4. Bulk densities of powder blends were
found between 0.44 = 0.01 to 0.46 = 0.01 gm/ml.
Tapped densities of powder blends were found
between 0.51 + 0.01 to 0.53 £ 0.01 gm/ml. The angle
of repose values varied from 26.39 + 1.09 to 2&93
0.59. Carr’s index values were found to be in tege

of 12.65 + 1.0 to 13.82 + 0.86 %. Haunser’'s ratio
values were found to be in the range of 1.14 + @01
1.15 + 0.005. From these values it was evidentdhat
these blends had excellent flow properties.
Post-compression parameters

The formulated tablets were evaluated for various

post-compression parameters. The results were shown

in Table No.5. The thickness of the batch from B1-F
was found to be in the range of 3.63 + 0.04 to 384
0.09 mm. The hardness was uniformly maintained for
all formulation and it was found to be 3.83 + 0.268
3.91 + 0.2 kg/crh Thus, tablets were having good
mechanical strength. The friability of all the farlated
tablets of Captopril was found to be in the 0.39.60

%. The weight variation and percentage deviatiomfr
the average weight were found to be within (x7H8 t
prescribed official limits.

% Drug content

The drug content of all the formulations of Captbpr
fast disintegrating tablets wefeund to be within the
range of 99.64 + 0.81 to 100.30 + 1.01 % which were
within the limits of IP specifications. The drugntent

of all the formulations of Captopril tablets wasim

in Table No.6.

In-vitro dispersion time

All the formulated tablets (F1-F4) were evaluated f
in-vitro dispersion time and it was found to be 41.33
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1.21 to 54.83 = 3.37 sec. The results were showed
table 6. Photographs a-vitro dispersion time were
shown in Figure No.7.

Wetting time

The wetting time of all the formulations (F1-F4) reve
found to be within 1.30 = 2.12 to 1.55 + 2.78 mins
which complies with the official specifications. &h
results were showed in Table No.6. Photographs
wetting time of formulation F4 was shown in Figure
No.8.

Water absorption ratio

The water absorption ratio of all the formulate
batches was found to be in the range 73.38 £ 200
91.60 £ 2.06 which was satisfactory in giving effee
and better formulations of fast disintegrating ¢l
The results were shown in Table No.6.

I n-vitro dissolution study

The tablets were evaluated fom-vitro dissolution
studies in pH 7.4 buffer and the results were shimwn
the Table No.7 and in the Figure No.9. All
formulations were formulated by usimgyllium husk
in varying concentration of 2.5 mg, 5.0 mg, 7.5 1@,
mg respectively. Then-vitro release of Captopril from
fast disintegrating tablets was found to vary adicgy to
the type and ratio of superdisintegrants used ré&lease
of Captopril was increased with increasing conegiatn

of psyllium hush.

The percentage of the drug released from tf
formulations F1, F2, F3, F4 was found to be 10&21
0.66 %, 99.94 + 1.19 %, 99.66 + 0.12 %, and 99.84
0.18 % respectively. More than 90% of the drug we
released from F1-F4 was found that in between 4-:
mins.

Among the different formulation the F4 10 mg
Psyllium husk powder showed 90 % drug releas
within 4 min. These results suggested tRayllium
husk powder have faster disintegrating effect tiaar
gum.

Various dissolution parameters valueiz,, Percent
drug dissolved in 5 and 10 min {@&nd Dg), Time
taken to dissolve the 50%, 70% and 90% dryg b,
too respectively) were given in theable No.8. From
the results it was observed that percent drug llieso
was increased by increasing the concentration
superdisintegrant angof t7o, too Values decreased with
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increase in the concentrationfdyllium husk powder.
From the dissolution parameter it was evident that
F4 achieved maximum dissolution
efficiency of 99.84 for b and 100 % for B and
lowest to, t7o, too Values of 1.30 min, 3.0 min and 5.18

formulation

min respectively.

Stability studies

Accelerated Stability studies were carried out @t+4
2'C and 75 + 5 % RH for the optimized formulation F:
and monitored for physical appearance, hardneag, di
content,in-vitro dispersion time and dissolution profile
study and found to stable for all the differen
parameters. The results are shown in Table No

Table No.1: Formulation design of Captopril fast dsintegrating tablets

S.No Ingredients (mg) F1| F2| F3 F4

1 Captopril and3 — cyclodextrin _(1:3)equiva|ent to 25 mg 100 | 100 100 100
Captopril
2 Psyllium husk 25, 50 75 10
3 MCC 575/ 55| 525 50
4 Mannitol 30 30 30 30
5 Aspartame 10 10 10 1(
6 Magnesium stearate 2 2 2 2
7 Talc 2 2 2 2
8 Total weight 200/ 200 200 200
Table No.2:% Drug content of inclusion complex

S.No Ratio of drug andp-cyclodextrin % drug content
1 1:1 99.54+0.56
2 1:3 99.97+1.09

Table No.3:1n-vitro dissolution study of inclusion complex and pure drg
S.No| Time (min) Pure drug % % Cumulative drug releas.e
1:1 1:3
1 0 0 0 0
2 0.5 1.28+1.42 1.51+1.11 2.53+0.67
3 1 5.32+1.08 7.82+1.25 12.87+0.85
4 2 12.2+0.78 14.57+1.02 20.55+1.19
5 4 27.55+1.18 28.64+0.90 35.53+1.68
6 6 44.88+0.91 49.25+0.76 54.21+1.05
7 8 52.44+0.56 54.56+0.81 61.47+0.64
8 10 66.79+1.19 69.12+0.89 74.16+0.94
Table No.4: Pre compression parameters of Captopriblets

S No Formulation | Bulk density Tapped Angle of | Carr'sindex | Hausner's
' Code (g/cc) Density (g/cc)| repose 6) % ratio
1 F1 0.45+0.00 0.53+0.01 28.15+0.85 13.82+0.86 H0IHL
2 F2 0.44+0.01 0.51+0.01 27.97+0.54  13.64+0.40 A5
3 F3 0.44+0.01 0.51+0.01 27.17+0.53  13.64+0.40 A0S
4 F4 0.46+0.01 0.51+0.01 26.39+1.09 12.65+1]0 101G

Value expressed as mean +SD, n=3
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Table No.5: Post compression parameters of Captoptiablets

. *Hardness *Thickness Friabilit *Weight
S.No | Formulation Code (kg/cm?) (mm) (%) y Variatior? (%)
1 F1 3.91+0.204 3.63+0.047 0.40 0.042+0.69
2 F2 3.91+0.204 3.75+0.072 0.60 0.065+0.77
3 F3 3.83+0.258 3.84+0.095 0.52 0.019+0.78
4 F4 3.91+0.204 3.74+0.127 0.39 0.062+0.92

Value expressed as mean +SD,* n=6, *th=2

Table No.6: Results of % drug contentn vitro dispersion time, wetting time and water absorptiorratio of

Captopril tablets

S No Formulation % Drug Invitro dispersion Wetting time Water absorption
) Code content time (sec) (min) ratio (%)
1 F1 99.64+0.81 48.0+3.21 1.55+2.78 73.38+2.00
2 F2 100.30+1.01 54.83+3.37 1.40+2.08 77.99+1.56
3 F3 100.05+£1.31 43.66+1.36 1.34+1.91 83.18+2.43
4 F4 100.12+0.97 41.33+1.21 1.3042.12 91.60+2.06

Value expressed as mean +SD, n=3

Table No.8:1n-vitro dissolution parameters of different formulations

S.No | Formulation DEs (%) DE 10(%) T 50(min) T70(min) T go(mMin)
1 F1 45.87 95.46 5.30 7.30 9.30
2 F2 54.04 98.72 4.48 6.54 9.54
3 F3 87.4 100 2.24 3.24 7.0
4 F4 99.84 100 1.30 3.00 5.18

DE= Percent drug dissolved in 5 min, & Percent drug dissolved in 10 min
to=Time taken to dissolve 50% of the drug,%Time taken to dissolve 70% of the drug and
to =Time taken to dissolve 90% of the drug.

Table No0.9: Stability studies for the formulation 4

S.No| Specification Parameters 0 Time (rgonths 6
Hardness* (kg/ci) 3.91+0.204| 3.91+0.35 | 3.94+0.28
1 40+2°C and Drug content** (%) 100.12+1.21 100.094+0.12| 100.07+0.16
75+5% RH Dispersion** time(sec) 41.33+0.97 41.29+1.12 | 41.48+1.16
Cumulative % drug release**  99.84+0.18 99.81+0.24 | 99.78+0.31
Value expressed as mean =SD, *n=6, **n=3
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Figure No.1: IR spectra of Captopril
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Figure No.2: IR spectra of Captopril, g-cyclodextrin and Psyllium husk powder
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Figure No.4: DSC thermo graph of pure drug ands-cyclodextrin
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Figure No.6: X-Ray diffraction pattern study of Captopril and B-cyclodextrin
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at 5 sec at 41.33 sec
Figure No.7:1n-vitro dispersion of F4

at 0 min at 1.81in
Figure No.8: Wetting of formulation F4
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Figure No.9: In-vitro release profile of formulation F1-F4
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CONCLUSION

The tablets were evaluated for various parameiiegs |
hardness, thickness, friability, weight variatic¥, of
drug content, wetting time, water absorption ratm,
vitro dispersion time, in-vitro dissolution studies
confirmed that the results were within the spedifie
limits. The invitro release of Captopril from fast
disintegrating tablets was found to vary accordmthe
type and concentration of disintegrants used. Tig d

release was increased with increasing disintegrants

concentration. Among all the formulation, the

formulation F4 was showed 99.84 + 0.18 % drug
release within 4 min and it showed dispersion time

41.33 +

1.21 sec. Stability studies of selected

formulation F4 showed that, negligible changes in

hardness, % drug contemtyvitro dispersion time and

in-vitro drug release revealed that the tablets were

stable on storage conditioRrom the present study, it
can be concluded that natural superdisintegrakés li

psyllium husk showed better disintegrating property.
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