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Orodispersible dosage forms are used for accurate dosing, enhanced bioavailability, rapid action,
patient compliance, easy of administration, enhanced palatability. Valsartan is a specific and
selective type-1 angiotensin Il receptor antagonist which blocks the blood pressure increasing
effects angiotensin Il via the renin-angiotensin-aldosterone system. Valsaratan orodispersible
films are prepared using all polymers HPMC E3,HPMC E15,HPMC 5cps,HPMC 15cps,HPMC
50cps, HPMC 50cps+CP in 39.68 mg., 59.52 mg quantity with different formulations with citric
acid as disintegrating agent. Valsartan orodispersible tablets are prepared using different
superdisintegrating agents(MCC pH101,MCC pH102, CCS, SSG, L-HPC, Crospovidone,
Camphor) with different concentrations. ODF formulation F1, F5 exhibited faster disintegration
time (11 sec, 13 sec) than other formulations and a drug release of 102.12%, 98.27% respectively.
ODT formulations(CP+CCS), T9(efferevescence), T10(sublimation) showed faster disintegration
(17,21,18 sec) and 94.18%, 92.62%, 93.54% drug release at the end of 15 minutes. By comparing
the drug release studies found that ODFs drug release more than ODTs.
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INTRODUCTION dissolving films, rapid disintegrating films (RDF),
Definition qguick dissolving films (QDF), & fast mouth

Oral film is relatively a new dosage form in which dissolving films (MDF).

thin film is prepared using hydrophilic polymers  ltfacilitates Rapid onset of action and improved
which rapidly dissolves on tongue or buccal cavity. bioavailability.

These thin films are also called as oro » Useful for pediatric, geriatric patients.
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CLASSIFICATION OF ORAL
FILMS

There are 3 different subtypes

1)
2)
3)

Flash release
Mucoadhesive melt away wafer

Mucoadhesive sustained-release wafers

AIM AND OBJECTIVE

The main aim of this study is to formulate Oral
Disintegrating Films & Tablets of Valsartan to
achieve rapid disintegration.

Oral disintegrating tablets and Films of
Valsartan were designed with a view to
enhance the patient compliance and provide
guick onset of action.

The objectives of ODF & ODT of Valsartan are:

To prepare oral disintegrating tablets of Valsartan
by direct compression technique & oral
disintegrating films by solvent casting method in
order to achieve rapid disintegration time.

To evaluate the Valsartan formulations by
invitro and invivo taste evaluation methods and
select the best formulation among them.

PLAN OF WORK

Selection and optimization of film forming
polymers to formulate Valsartan ODFs by
solvent casting method.

Selection and optimization of superdis-
integrants to formulate Valsartan ODTs by
direct compression method.

To evaluate these Valsartan formulations by
invitro methods and to select the best
formulation among them.

Invivo evaluation of taste, mouth feel and
disintegration time of optimized Valsartan films.

Comparison of optimized ODT formulation
with conventional marketed Valsartan tablets.

RESULTS AND DISCUSSION
Standard Graph of Valsartan
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Formulation of Valsartan ODF

Ingredesnts | Formeula beom oode

Fi F2 F3 F4 F5 5 7 Fi ) F1o Fil
akcartas 20 X ot a0 = | 0 A} F= | i i 2H
HMCES w68  sasal__ = = i St 1 [ R i
HEMCELS _— = jace| sssaf . L - i e e =
HEMIC Seps s— e L ks I0.58 5 . ani - it el
ESMC t5cs - - = o L s mea| s g s
HEMC Scps e - i i R = i yase|  sasal__
HEMC SOps+OP s [ s A s s T i e s 71,6841
Citric ackd L83 1gsl L LES 1es)  1sa] e 1es]  1ss| 1S 18y
Sodium Bungd sulphate 056 058l 0s6 m56 058 056 oS 056  0s6| 058 oss
PEG-200 007 mi Jocos md [ooo7mi Joocami Joucor =i oot Jooer mi Joomsmi Jouoor et Jouocs mi Jooormi
Sodium saccharine paeal  ooal ool osea|  osse]  osas]  osen]  osed] oo  psesl  psw
Menthol L4732 HATE [aT2 0472 [ el a7 a7y 0472 LT Ilml 0472
Erythvosine 9.5 s las  |gs a5 las g5 s  las  Jos  |os
Dichloromethane lomeml joomel lomemt jomsmt o ooemt fomemt lomsm oosad lomeml lomaml
Exhangl lomami [oami femsmi jomeml jodsl [omeml jomeml joraml oosed jomeml oo mi

Strips with dimensions 2«3 om’ after drying.

EVALUATION OF FILM S

F1 Transparent Nonsticky 65.73+0.520.05+0.004 78.3+1.69 11.6+1.24 99.8+0.65
F2 Transparent Nonsticky 85.73+0.520.06+0.08 83.6+1.69 14+1.41 97.6+0.71
F3 Transparent Nonsticky 64.88+0.590.06+0.08 95.6+2.60 17.6+1.24 95.6+0.54
F4 Transparent Nonsticky 84.9+0.37 0.07+0.00498.6+2.05 19.3+1.24 94.6+0.17
F5 Transparent Nonsticky 64.56+0.380.06+0.04 100+1.63 13.3+1.28 98.7+0.18
Fé Transparent Nonsticky 85.03+0.850.06+0.04 98.6+2.86 16.3+1.24 95.7+0.12

Resultsare expressed in termsofmean ¢

F7 Transparent Non sticky 66.87+0.54 0.06+0.08 98.6+2.49 20.3+x0.94 94.1+0.18
F8 Transparent Non sticky 84.03+0.23 0.07+x0.04 103+4.08 21.6+0.94 96 4+x0.11
F9 Transparent Non sticky 66.12+0.39 0.06+0.09 116+4.89 19.1+0.94 914+0.12
F10 Transparent Non sticky 86.26+0.45 0.07+0.09 108+2.44 21.1+1.24 91.2+0.18
F11 Transparent Non sticky 65.23+0.22 0.07+0.04 98.6+2.86 16.3+0.94 933+0.28

Resultsare expressed in termsofmean + SD (n=3)
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Dissolution of films

Time Formulation code
{min} F1 F2 F3 F4 Fa Fo
o 0 o 0 0 o 0
3 78.84 068.28 62.12 61.12 2.2 23.12
1o 9524 9257 o918 9827 9478
15 101.16 93.12 91.24 91.56 100.18 0272
20 98.68 92.72 96.24 91.72 98.27 093.55
25 96.24 94.12 598.37 93.43 100.18 95.34
30 98.68 93.78 98.24 92.76 93.16 094.14
35 577 93.36 597.18 93.48 97.12 53.16
40 98.72 92.78 O7.36 93.48 97.24 03.72
45 98.57 92.19 96.57 092.7 98.15 04.28
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}i_me | -_Fnrrnuiatinn code
(min) F7 F8 F9 F10 F11

5 79.39 68.24 59.12 63.31 58.82
10 92.79 90.12 91.38 90.67 94.16
15 87.12 92.28 90.38 87.26 93.78
20 88.39 92.12 89.36 88.12 92.58
25 89.57 91.79 91.26 90.26 92.34
30 S0 91.47 91.14 90.02 91.02
35 88.34 90.82 90.78 89.58 91.68
40 88.12 90.69 90.09 88.62 92.45
45 89.56 91.54 91.39 88.32 92.59
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Invivo Evaluation of Films

* The optimized Valsartan films were tested for
taste, mouth feel & disintegration time in a
panel of 10 subjects in invivo.

» The films were placed on the tongue and the
taste, mouth feel and disintegration time were
recorded.

» z- Bitter
» zz- Slightly bitter

e zzz- Acceptable

Formulation F1 Taste Mouth feel In vive Disintegration time
Subject 1 e e *** (8 sec)
Subject 2 e e (7 sec)
Subject 3 e e ** (8 sec)
Subject 4 k- psd *** (8 sec)
Subject 5 25 i (7 se)
Subject 6 25 i (7 se0)
Subject 7 Ak a2z (7 sec)
Subject 8 E k2 *** (7 sec)
Subject 9 At b (8 sec)
Subject 10 Bt *** (8 sec)
Formulation F3 Taste Mouth feel In vive Disintegration time
Subject 1 i T % (10 sec)
Subject 2 2 e *** (10sec)
Subject 3 A2 hizd *** (11sec)
Subject 4 e HE (10 sec)
Subject 5 ke e ** (11 sec)
Subject 6 H e (11 sec)
Subject 7 e e (10 sec)
Subject 8 h e ** (11 sec)
Subject 9 h e *** (10 sec)
Subject 10 = = *** (11 sec)

Formulation of Valsartan ODTs

Formulation of Fast dissolving tablets of Valsartan

Ingredients (mg) Formulation code
Tl 1] LH ™ 5 6 i it 3 T

Valsartan 40 40 40 40 40) 40) 40 40| 40| 40
Microcrystalline cellulose pH 101 2 2 0. ) 0 2
Mannitol 7.5 7.5 7.5 785 785 785 75 9.5 4.5 4.3
Sodium starch glycolate 3 3 3uz T e
Crosscaramelloe sodium 3 3 3o

Cross pavidone 3 3t 3]

MCC pH102 3 3 3 2]..
Camphor 15, 20)|...
Sodium bicarbonate 2
Citricacid .. 14
Sodium saccharine 25 25 25 25 25 25 25 25 25 25
Magnesium stearate 1 1| 1 1 1 1] 1] 1] 1] 1|
Tale ] ] ] ] ] ] 2 2| 2 ]
Total weight 150 130) 150) 130 130 130) 130 150 150) 150

Preformulation characteristics of
Valsartan ODTs

Formulationcode Anglefrepese () Bulk density[am/em’)  Tapped density oo Ca's ndex (4] Hausner'srato
055401
1.5340.12
03017
(514018
053408
3y
0.50.4
131405
05208
(31405

1 L1306
I LT

1 U736
T B
T LI
To 2036078
T D105
T8 JAtN]
1 LI

m prEu(h)

064013
064012

05204
13808
061019
1601

0.33:0.27
06034

062022
163012

B304 LR
BR800
166,19 LIEH.0
BHE LB
BE2 L1008
Pt L1005
15H0.34 L1002
Pluihl] 124008

DAL 1100
M L0

Results are expressed in terms of mean+SD (n=3)

Tabletting characteristics of Valsartan
ODTs

Formulation (Thickness | Weight  |Herdness ‘Friabiliw Disintegraton | Wetfing ~ |Waterabsorption | Drug content ‘
oie  mm)  |cationmgbfen]) %] |tmelsec)  [imelsed] fatofy] )

1 40007 (L0007 (22000 \DOGAH0.03 214200 B0 G113 93614065
1 A10L |LSOHI01  LIH0A0 (0SHE007 (204100 240 LU 580104
R e I e e I e
i A0M004 (1520740024 200,02 (0.150.06 (264100 1700 BHL03 5163043
T A06E0.04  |L49.030.003 (241000 |D.05t006 (244200 ploaKil] G112 §4.29111
T8 A000%  |152.0850.005 (L1002 (015005 (2100 B0 ST L0037
i A0H0.00  |1SA17H0.203 (221003 (014004 [3040.00 fibaKil] 63151 5L0840.56
I 40003 |1S1LH0000 008 (05000 (21100 UELN LT .33
il A0M007 | 1SLO1E0109 [21H002 070D (174100 1800 05410 107608

Resuits are expressedin termsof mean £SD (n=3)
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Dissolution of Valsartan ODTs

Time Cumulative 2o drug released
(min)
Tl T2 T3
[T} 5] [=] [=]
38.75 56.22 62.28
10 F12 71.22 £3.1
1s 21.29 90.15 94 18
20 21.09 21.57 21.29
25 9057 90.59 91.09
30 89 34 88 28 90.22
35 89 21 B9 38 °0.17
40 9019 90.12 91.09
45 90.27 90.16 91.33

Curmnulative% drug released

Time Cumulative %5 drug released

(min) T8 O T10
0 0 [¢] 0

5 58.72 47.01 69.59
10 T72.14 79.19 78.17
15 90.21 92.62 9354
20 88.21 92.15 93.22
25 90.38 89.39 92.1
30 88.28 89.12 92.18
as 89.34 90.34 90.09
40 20.11 90.12 89.72
45 90.01 90.07 90.89

—4#— Cumulative % drug
released T1

—ff— Cumulative % drug
released T2

—#— Cumulative % drug

released T3
Time (min)
Time Cumulative %o drug release
(min) T4 T5 T T7
L] 1] o 1] 0
5 48.22 42.03 5115 4329
10 67.39 5567 73.1%8 63.18
15 82.18 733 82.12 7212
0 8976 9127 9159 9018
25 89.57 90,29 91.36 91.63
30 §9.2 9135 90.22 91.01
as 37.25 9137 89.72 £9.69
40 88.68 89.79 85.08 89.25
45 88.09 8343 §7.12 £9.07
100

80 —#— Cumulative %
o drugrelease T4
[<)
& = —8— Cumulative %
% drugrelease TS
= 40 !
= —— Cumulative %
= drugrelease T
= 20
o = Cumulative %
E o B ; : i : 4 drugrelease T7
g a 10 20 30 40 50
3

Time{min}

oo ow

23

E o —— Cumulative % drug
@ = released T8

=

m =~ Cumulative % drug
§ released T9

o]

= Cumulative % drug
released T10

o B T T T T 1
0 10 20 30 40 50

Time (min)
Comparison of optimized Valsartan ODTs with
conventional marketed Valsartan tablet

Time Cumulative % drug release
(main) T ™ Tin marketed conventional tablet
[ [\] [i] [] [
L] 6228 47.01 69 58 418
10 831 T8 T8.17 58.22
15 9418 92.62 93,54 728
0 51.25 5215 CERF] §9.02
15 S1.09 930 831 9034
an 50.22 £9.12 9318 90.22
as 90.17 9034 D0.09 Q012
a0 S1.09 9012 9,72 957
45 91.33 9007 Q089 012
G
i)
£
=
B ——F3
=
=
kol
= —-F3
£
3
——F10
—=—Marketed

conventional tablet

Time (min)
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T2, T10

FTIR STUDIES

Infra-Red band assignments for Valartan, Optimized formula F1, F3, F5, T3,

TR Spectsa | Peak of Functional groups [wavelength (cm- 1]
CH (Alghans) GO Cabonyl T-H (e} C=0 (Amsa)
acid]}
VAL 3615, 72 154234 313541 1649 63
F1 3613.90 1541.1 3125.60 1edoon
F3 [ 3810.17 154179 "3128.19 1636.72
F5 361238 1542 25 1132.98 1642 25
T3 361037 1541 83 313417 1647 24
T 361508 154126 3138 22 1641 26
TiO 3612.05 154117 13385 1646 .76

FTIR STUDIES

The above peaks can be considered as
characteristic peaks of Valsartan. These peaks
were not affected and prominently observed
in IR spectra of Valsartan along with polymers.
This indicates there is no interaction between
Valsartan and polymers. (The formulation F1
contains HPMC E3, F3 contains HPMC E15,
F5 contains HPMC 5cps, T3 contains
CCS+CP, T9 contains Camphor, and T10
contains Sodium bicarbonate and Citric acid.)

CONCLUSION

Oral Disintegrating Tablets & Films of Valsartan
were formulated with an aim to improve the
versatility, patient compliance and rapid onset
of action. The formulations were developed
with an objective to use by the geriatric and
mentally disabled patients.

Valsartan Oral Disintegrating Films were
prepared by solvent casting method using
different grades of Hydroxy Propyl Methyl
Cellulose like HPMC-E3, HPMC-E15, HPMC
5¢ps, HPMC 15cps, HPMC 50cps in the ratio
of 1:2 (drug: polymer) and 1:3.

Of the 11 ODF formulations, formulation F1,
F5 exhibited faster disintegration time (11 sec,

13 sec) than other formulations and a drug
release of 102.12%, 98.27% respectively.

Valsartan ODTs were prepared by direct
compression method using combination of
super disintegrants (F1-F3)

Formulations of F4-F7 were prepared by direct
compression method using 2% of different
super disintegrants

Formulations of F8, F9 were formulated by
sublimation and F10 by effervescence
method.

Formulations of CP+CCS (T3), effervescence
(T10) and sublimation (T9) showed better
disintegration.

Among the ODT formulations T3, T9, T10
showed faster disintegration(17,21,18 sec)
and 94.18%, 92.62%, 93.54% drug release at
the end of 15 minutes.

The drug release was found to be fastin ODFs
than ODTs.
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