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ABSTRACT:

Mucoadhesive drug delivery offers a safe and easy
method of drug utilization, because drug
absorption can be promptly terminated in case of
toxicity by removing the dosage form. A
mucoadhesive film for systemic administration of
Acebutolol has been developed using HPMC K4M,
HPMC E5, HPMC E15, Carbopol and Eudragit
and ethanol by solvent casting method. The
prepared films characterized by means of film
thickness, swelling capacity, Disintegration, drug
release, weight variation, folding endurance, etc.
The in vitro disintegration time and dissolution
time of the optimized formulation (F12) was found
to be 9 seconds and 99.23 % within 8 mins
respectively. FTIR studies showed no drug polymer
interaction takes place. These results revealed that
mucoadhesive films of Acebutolol could be
formulated for immediate drug release to ensure
symptomatic relief which leads to improved patient
compliance in the management of hypertension.
Key words: Acebutolol, Solvent casting, HPMC
E15, FTIR, Mucoadhesive, Carbopol.

INTRODUCTION:

Over the last two decades mucoadhesion
becomes of interest for its potential to
optimize localized drug delivery, by
retaining a dosage form at the site of
action (with in gastro intestinal tract) or
systemic  delivery, by retaining a
formulation in intimate contact with
absorption site (in the buccal cavity).
Mucoadhesion may be defined as a state in
which two materials, one of which mucus
or a mucous membrane, is held together
for extended period of time (Smart JD
2005) These mucoadhesive drug delivery
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systems improve the bioavailability of the
drugs by bypassing the first pass effects
and avoiding the pre systemic elimination
of the drug within the Gl tract (Shojaei AH
et al., 2001) Out of the various sites
available for mucoadhesive drug delivery,
buccal mucosa is the most suited one for
local as well as systemic delivery of drugs.
It's anatomical and physiological features
like presence of smooth muscles with high
vascular perfusion, avoidance of hepatic
first pass metabolism and hence can
potentially improve bioavailability are the
unique features which make it as an ideal
route for mucoadhesive drug delivery.
Moreover, these dosage forms are
economic and patient-friendly.
Mucoadhesive films are retentive dosage
forms and release drug directly into a
biological substrate. Furthermore, films
have improved patient compliance due to
their small size and reduced thickness,
compared for example to lozenges and
tablets (Mona S et al., 2008). Common
oral viral infections cause primary herpetic
gingivostomatitis, or oral herpes. In some
hosts, it becomes latent and may
periodically recur as a common cold sore.
(McCullough MJ et al., 2005)Specific oral
bacterial species have been implicated in
oral diseases such as caries and
periodontitis and in several systemic
diseases, such as bacterial endocarditis,
aspiration pneumonia, osteomyelitis in
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children, preterm low birth weight, and
cardiovascular disease.

In the present investigation, the drug
Acebutolol has been selected for the
formulation mucoadhesive films.
Acebutolol is one of the commonly
prescribed angiotensin drugs. It has low
bioavailability (40-60%) due to hepatic
first pass metabolism (Kusuma D et al.,
2017). Hence to improve its therapeutic
efficacy and bioavailability the drug may
be administered by buccal route through
buccal films. Mucoadhesive delivery of
Acebutolol may circumvent hepatic first
pass metabolism and improve
bioavailability. Hence the present work
deals with the formulation and
characterization of mucoadhesive buccal
film of Acebutolol using mucoadhesive
polymer.

MATERIALS AND METHODS:

Acebutolol procured from goldfish pvt.
Ltd, HPMC K4M, HPMC E15, HPMC E5,
Eudragit procured from S.D. Fine chem.
Ltd., Mumbai. Carbopol, PEG 200
procured from LOBA Chemie Pvt. Ltd.
Mumbai. Aspartame, Citric acid procured
from Thermo Fisher Scientific India Pvt.
Ltd. Mumbai. Straw berry procured from
MSN Labs Ltd., Hyderabad.

Methods:

Preparation:

The mucoadhesive films were prepared by
the method of solvent casting technique
employing ‘O’ shape ring placed on a
glass surface as substrate by using
different  polymers. The polymeric
solutions are levigation which served the
purpose of plasticizer as well as
penetration enhancer. The solution was
mixed occasionally to get semisolid

consistency. Then the solution was
subjected to sonication in a bath sonicator
to remove the air bubbles. The dried films
were separated and the backing membrane
used was aluminium foil. Then the
formulations were stored in desiccators
until further use (Marina K et al,
2010).The formulation of mucoadhesive of
films in shown in Table 1, 2, and 3.
Evaluation parameters:

Thickness and weight variation

The thickness of the film at three different
points was determined using thickness
gauge and the films were then weighed
individually using digital balance to
determine the weight of each film taken
out from the casted film. The films were
subjected to weight variation by
individually  weighing ten randomly
selected films. Such determinations were
carried out for each formulation (Bharti
SN 2007).

Folding endurance

Strip of prepared film (4 x 4cm) was
folded repeatedly at the same place till it
broke. The number of times the film could
be folded at the place without breaking or
cracking is equal to the value of folding
endurance (Mario J et al., 2010).

Tensile strength (Kg/cm?) (Sahini J et al.,
2008) the instrument used to measure the
tensile strength designed in our laboratory
especially for this project work. The
instrument is a modification of chemical
balance used in normal laboratory. One
pan of the balance was replaced with one
metallic plate having a hook for attaching
the film. The equilibrium of the balance
was adjusted by adding weight to the pan
of balance. The instrument was modified
in such a way that the film can be fixed up
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between two hooks of horizontal beams to
hold the test film. A film of 2.5 cm length
was attached to one side hook of the
balance and the other side hook was
attached to plate fixed up to the pan.

Mxg
Bxt

T = Dynes/cm?

Surface pH

To determine surface pH, 4 films of each
formulation were allowed to swell for two
hours on the surface of an agar plate.
Surface pH was measured by using pH
paper placed on the surface of the swollen
film as per reported method. A mean of
three readings was recorded (Nappinnai
2008).

Swelling index (Bala Subramanian J et al.,
2012) mucoadhesive film of 4x4cm area
from each formulation was taken. Initial
weight of the film was taken by using
single pan balance (wlgm) and it was
placed in a petri dish containing 50 ml of
water. After definite interval film was
removed and blotted with filter paper and
weighed again (w2gm).The swelling index
was calculated from the formula,

w2 -w1
—X

100
w1

Where, w, =wet weight of the film,
W;=dry weight of the film

Drug content uniformity

A film of  4x4cm area equal diameter
were taken in separate buffer was added
and continuously stirred. The solutions
were filtered, suitably diluted and analyzed
in a UV Spectrometer. The average of
drug content of three films was taken as
final reading (Noha AN et al., 2003).

In vitro disintegration studies

Disintegration test was performed to
ensure the disintegration of the
mucoadhesive film in buffer. One film
from each formulation was introduced into
one tube of disintegration apparatus IP. A
disc was added into the tube. The
assembly was suspended in a beaker
containing buffer and the apparatus was
operated until the film disintegrated
(Devries ME et al., 1991).

Percent Elongation

This mechanical property was evaluated
using the Instron universal testing
instrument (Model F. 4026, Instron Ltd.,
Japan) with a 5 kg load cell. The
percentage increase in the length of a film
(Lz), when it is pulled under standard
conditions of stress just before the point of
break is known as percent elongation. The
initial length of a film is L;, the increase in
length is (L-L3). It is measured in terms of
percentage. Percent elongation and tensile
strength was carried for only 4 Dbest
formulations (Kusum Devi V et al., 2003).

(Lo- Ly)

Percent elongation =

X 100

L; X Cross
sectional area
In vitro dissolution studies
The in-vitro dissolution studies were
conducted using buffer (300 mL). The
dissolution studies were carried out using
USP  dissolution  apparatus  XXIV
(Electrolab, Mumbai, India) at 37 + 0.5 °C
and at 50 rpm using specified dissolution
media. Each film with dimension (4 cm? of
each) was placed on a stainless-steel wire
mesh with sieve opening 700um. The film
sample placed on the sieve was submerged
into dissolution media. Samples were
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withdrawn at regular time intervals and
filtered through 0.45um Whatman filter
paper and were analyzed
spectrophotometrically. To maintain the
volume, an equal volume of fresh
dissolution medium maintained at same
temperature was added after withdrawing
samples. The absorbance values were
converted to concentration using standard
calibration curve previously obtained by
experiment. The dissolution testing studies
were performed in triplicate for all the
batches (Satish babu BK and Srinivasan
BP, 2008).

Fourier Transform Infrared
Spectroscopy (FTIR)

FTIR spectra for pure drug, physical
mixture and optimized formulations were
recorded using a Fourier transform
Infrared spectrophotometer. The analysis
was carried out in Shimadzu-IR Affinity 1
Spectrophotometer. The IR spectrum of
the samples was prepared using KBr
(spectroscopic grade) disks by means of
hydraulic pellet press at pressure of seven
to ten tons. (Khanna R et al., 1997).

SEM studies:

The surface characteristics of film were
determined by  scanning  electron
microscopy (SEM) (HITACHI, S-3700N).
Photographs were taken and recorded at
suitable magnification (Parmar VJ et al.,
2010).

Stability studies

The stability study of the optimized
mucoadhesive films was carried out under
different conditions according to ICH
guidelines. The film was packed in the
aluminium foil and stored in a stability
chamber for stability studies. Accelerated

Stability studies were carried out at 40 °C /
75 % RH for the best formulations for 6
months. The patches were characterized
for the drug content and other parameters
during the stability study period ( Avachat
AM et al., 2013).

RESULTS AND DISCUSSION:

Preparation of mucoadhesive films of
Acebutolol:

Mucoadhesive films of Acebutolol were
prepared by solvent casting technique is
shown figure 1 with the wuse of
mucoadhesive polymers such as Carbopol,
Eudragit The prepared films were
evaluated for different physicochemical
tests such as weight variation, thickness,
content uniformity, swelling index, surface
pH, in vitro disintegration time, and in
vitro drug release studies.

Evaluation of mucoadhesive films:

Thickness of all mucoadhesive films was
measured with Digital Vernier calliper
(Mitutoyo) (Table 4). The optimized film
has thickness of 0.221+0.03mm. A result
of thickness measurement showed that as
the concentration of polymer increases,
thickness of mucoadhesive film also
increases. A result showed that as the
concentration of polymer increases weight
of film also increases. The weight
variation of the optimized formulation was
in the range of 21+0.60mm, which was
acceptable.

The swelling of the films were observed in
pH 6.8 phosphate buffer solution.
F12.Swelling was more pronounced in
films F12 which containing HPMC and
Carbopol it is shown in Table 4.

The disintegrating time of all the
formulations was ranges from 8 to 16 sec.
The disintegration time of optimized
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formulation (F12) was found to be 8 sec,
which was very less and desirable for
quick onset of action it is shown in figure
2.

Drug content in the mucoadhesive films
was evaluated and the values were found
to be between 91.45+0.45 to 99.23+0.55%.
Surface pH of all mucoadhesive films
prepared by using different polymers was
found to be in the range of 6.14 to 6.94 pH
Results  revealed that optimized
formulation (F12) showed better tensile
strength (11.7 g/cm?) and moderate %
elongation (9.8). folding Endurance of
mucoadhesive  film  increases. The
optimized film (F12) has folding
endurance value of 119+4, which was
desirable. Moisture content of
mucoadhesive films ranges from 4.08 to
4.89% these are shown in Table 5.

The cumulative % drug release for the
formulations F1 to F15 are tabulated
in Table 7, 8, 9 and Figure 3,4,5. The
optimized formulation (F12) shows
highest Percent of drug release 99.89+5.25
by the end of 9 min.

The optimized formulation of Acebutolol
mucoadhesive  film (F12) was best
explained by first order, it is shown in
Table 10 as the plots showed the highest
linearity (r2 = 0.994), followed by,
Higuchi (r2 = 0.974), Korsmeyer Peppas
(r2=0.969) and then zero order (r2 =
0.928). The corresponding plot for the
Korsmeyer-Peppas  equation of the
optimized formulation F 12 indicated good
linearity. The release exponent ‘n’ was
found to be for F12 is 0.71, which appears
to indicate Fickian diffusion and may
indicate that the drug release was
controlled by first order release are shown
in figures 6-9 .

FTIR and SEM:

On performing FTIR and SEM studies it
was concluded that there is no interaction
between drug, excipients and optimized
formulation.

Stability studies:

Optimized formulation was selected for
stability studies on the basis of high
cumulative % drug release. Disintegrating
time, drug content and In vitro drug
release studies were performed for 6
months according to ICH guidelines. From
these results it was concluded that,
optimized formulation F12 is stable and
retained their original properties with
minor differences which depicted in the
table 11.

CONCLUSION:

The present study indicates a good
potential of erodible mucoadhesive films
containing  Acebutolol  for  systemic
delivery with an added advantage of
circumventing the hepatic first pass
metabolism. The results of the study show
that therapeutic level of Acebutolol can be
delivered by buccal cavity. It may
concluded that the formulation F12 shows
good swelling, good flexibility, a
convenient residency time and promising
sustained drug release, thus seems to be a
potential candidate for development of
mucoadhesive  film  for  effective
therapeutic use. The mechanism of drug
release was diffusion followed by first
order Kinetics. FTIR studies showed no
drug polymer interaction takes place.
These results revealed that mucoadhesive
films of Acebutolol could be formulated
for immediate drug release to ensure
symptomatic  relief which leads to
improved patient compliance in the
management of hypertension.
REFERENCES:

Anveshana’s International Journal of Research in Pharmacy and Life Sciences

EMAILID:anveshanaindia@amail.com,WEBSITE:www.anveshanaindia.com
30



£\ AIJRPLS VOLUME 7, ISSUE 3 (2022, July/Aug/Sept) (1SSN-2456-3889)ONLINE
RERF Anveshana’s International Journal of Research in Pharmacy and Life Sciences

Avachat, AM, Gujar, KN and Wagh, KV,
2013. Development and evaluation of
tamarind seed xyloglucan-based
mucoadhesive buccal films of Rizatriptan
benzoate. Carbohydr Polym, 91,537-542.
Bala Subramanian, J, Narayanan, N,
Senthil Kumar, M, Vijaya Kumar, N and
Azhagesh Raj, 2012. Formulation and
evaluation of mucoadhesive buccal films
of Diclofenac Sodium. Indian J Innov Dev,
1(2), 277- 539.

Bharti, SN, 2007. Improved dissolution of
Valdecoxib inclusion complex with
hydroxy propyl beta cyclodextrin. AAAPS
Pharm. Sci. Tech, 69(3), 442-445.
Devries, ME, Bodde, HE, Verhoef, JC and
Junginger, HE, 1991. Developments in
buccal drug delivery. Crit. Rev. Ther Drug
Carr Sys, 8, 271-303.

Khanna, R, Aggarwal, SP and Ahuja, A,
1997. Preparation and evaluation of
buccal films of clotrimazole for oral
candida infections. Indian J. Pharm. Sci,
59,299-305.

Kusum Devi, V, Saisivam, S, Maria, GR
and Deepti, PU, 2003. Design and
Evaluation of Matrix diffusion Controlled
Transdermal patches of Verapamil
Hydrochloride. Drug Dev Ind Pharm,
29(5), 495-503.

Kusuma, D, Murali Krishna, KS, Jyothi
Sri, S and Santhi Sree V, 2017. Int. J.
Pharm. Sci. Rev. Res., 46(1), 31-36.
Marina, K, Charyuluy RN and
Prabhakara, P, 2010. Mucoadhesive films
of Losartan Potassium for buccal delivery.
Design and characterization. Indian J
Pharm, 44(4), 315-323.

Mario, J, Francesca, M and Paola, M,
2010. Preparation and solid-state
characterization of bupivacaine HCI
cyclodextrin complexes aimed for buccal
delivery. J. of Pharm. And Biomed.
Analysis, 52, 9-18.

McCullough, MJ and Savage, NW, 2005.
Australian Dental Journal Medications
Supplement. Oral viral infections and the
therapeutic use of antiviral Agents in
dentistry. S31-35.

Mona, S, Ajay S, Ganesh, K and Vijay, J,
2008. Int J of Pharmaceutical Sciences
and Nanotechnology, 1, 84-190.

Nappinnai, 2008.Formulation and
Evaluation of Nitrendipine Buccal Films.
Indian J. Pharm. Sci, 11, 631-635.

Noha, AN, Nabila, AB, Fatima, A, Ismail
and Lobna, MM, 2003. Design and
characterization of muco adhesive buccal
patches containing cetyl pyridium
chloride. Pharm. Acta Helvetiae 53,199-
212.

Parmar, VJ, Lumbhani, AN, Vijaya
lakshmi, P and Sajal, J, 2010.
International Journal of Pharmaceutical
Sciences and Research, 1, 149-156.
Sahini, J, Raj, S, Ahmad, F and Khar, RK,
2008. Design and In vitro
characterization of bucco adhesive drug
delivery system of insulin. Indian .J.
Pharm. Sci, 70 (1), 61-65.

Satish babu, BK and Srinivasan BP, 2008.
Preparation and evaluation of
mucoadhesive films of atenolol. Indian. J.
Pharm. Sci, 70(2), 175-179.

Shojaei, AH, Chang, RK, Guo, X,
Burnside, BA and Couch, RA, 2001.
Systemic drug delivery via the buccal
mucosa route. Pharm Tech, 6, 70-81.
Smart, JD, 2005. The basics and
underlying mechanisms of mucoadhesion.
Adv Drug Deliv Rev, 57, 1556-68.

o F:‘
R

Figure 1: Preparation of Acebutolol

mucoadhesive films
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acid
Straw [Q.S |QS |Q. |QS | QS
berry S
Water |QS |QS |[Q. |QS |QS
S
Table 2: Formulation of
Acebutolol by using HPMC E15
ING | F6 F7 |F8 |F9 |F10
RED
IEN
TS
Aceb | 200 20 | 200 | 200 | 200
utolo 0
I
HPM | 100 10 | 100 | 100 | 100
C E 0
15
Carb | 50 - 50 - 50
opol
Eudr | - 50 |- 50 |-
agit
PEG | 20 20 {20 |20 |20
200
Aspa |5 5 5 5 5
rtam
e
Citri | 25 25 |25 |25 |25
c
acid
Stra | Q.S Q. |QS |QS QS
w S
berry
Wate | Q.S Q. |QS |QS | QS
r S

INGR |F1 | F2 F3 |F4 | F5
EDIE

NTS

Acebu | 200 | 200 |20 | 200 | 200
tolol 0

HPM | 100 | 100 |10 | 100 | 100
C 0

K4M

Carbo | - 50 - 50 |-
pol

Eudra |50 |- 50 |- 50
git

PEG 20 |20 20 |20 |20
200

Aspar |5 5 5 |5 5
tame

Citric |25 |25 25 |25 |25

Table 3: Formulation of Acebutolol by
using HPMC E5

Anveshana’s International Journal of Research in Pharmacy and Life Sciences

EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com
34




é AIJRPLS VOLUME 7, ISSUE 3 (2022, July/Aug/Sept) (1SSN-2456-3889)ONLINE
RERF Anveshana’s International Journal of Research in Pharmacy and Life Sciences

INGRE | F11 |Fl12 |F1 |Fl14 F15 22+ | 0.224 2010
DIENT 3 F8 0.63 | £0.05 16£0.25 21
S 27+ | 0.223 2240
+
Acebut | 200 200 |20 | 200 200 Fo 0.68 | +0.05 14x0.24 24
olol 0 24+ | 0.225 2410
+
HPMC | 100 |100 |10 |100 100 F10 0.65 | £0.06 11x0.22 .26
E5 0 26+ | 0.223 28+0
+
Carbop | - 50 - 50 - Fi1 0.67 | £0.05 12£0.22 .30
ol 21+ | 0.221 48+0
+0.21
Eudrag | 50 - 50 |- 50 F12 0.60 | £0.03 80 .35
it 23+ | 0.224 29+0
+
PEG 20 20 20 | 20 20 F13 0.64 | £0.05 10£0.22 .30
200 24+ | 0.225 2710
+
Aspart |5 5 5 5 5 F14 0.65 | £0.06 11x0.22 .29
ame 22+ | 0.226 2410
— 13+0.24
Citric | 25 25 25 | 25 25 F15 0.63 | +0.06 320 .26
acid Table 5: Evaluation parameters
Straw |QS |QS |Q. |QS Q.S of  Acebutolol Mucoadhesive
berry S films
Water |QS |QS |Q. |QS Q.S Moist Foldin
S Formul Drug ure g Surf
Table 4: Evaluation parameters : Conte Endur
) ation conte ace
of Acebutolol Mucoadhesive nt ance
. Code nt pH
films (%) (%) (count
Wei Disinte Swel )
Formu | | Thick | >0 91 ling o 9202+ [ 487% | | 623
lation ?m ness time inde 0.45 0.48 - +0.3
Code || 9| (mm) oy | - 914+ 470+ | o~ |6.14
(%) 0.45 |0.32 T 1402
24+ | 0.224 2710 94.63+ | 4.72+ 6.20
+ +
Fl 0.65 | £0.05 112022 .30 F3 0.48 0.33 92£3 +0.3
27+ | 0.223 29+0 95.24+ | 4.64+ 6.32
F2 068 | +0.05 | X020 | 59 F4 048 |030 | |404
25+ | 0.225 400 97.17+ | 4.34+ 6.30
+ +
F3 0.65 | £0.06 14x0.24 45 FS 0.52 0.33 101£2 +0.4
26t | 0.226 41+0 93.89+ | 4.75+ 6.45
+ +
F4 0.67 | £0.06 13x0.24 45 F6 0.46 0.34 10545 +0.5
23+ | 0.224 360 96.36+ | 4.66+ 6.56
ks 064 | +005 | 11022 | g al 047 |o031 |1 |06
24+ | 0.223 3840 94,78+ | 4.54+ 6.74
+ +
F6 0.65 | £0.05 12x0.22 40 F8 0.48 0.28 98+2 +0.8
25+ | 0.226 2710 93.45+ | 4.38+ 6.84
+ +
a 0.65 | +0.06 10+0.22 18 Fo 0.46 0.19 110+3 +0.9
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92.28% | 4.66+ 6.79 10 89.1 96.1 98.1
F10 0.45 0.31 1141 +0.8 74, 8+5. 9t4.
91.79+ | 4.89+ 6.67 98 12 19
FIL - lous |oas [199%2 | 197
F12 99.23+ | 4.08+ 11944 6.94 Table 8 : I.n vitro drug release Studies
0.55 0.11 +0.9 of Formulation F6 to F10
94.66% | 4.66+ 6.54 Ti |F6 |F7 F8 | F9 | F10
FI3 loas [o031 |92 | 106 me
95.20+ | 4.52+ 6.79 (m
F14 loas |o24 |19 |10 in)
08.37+ | 4.68+ 6.37 0 00 |00 |0+ | O£ |00
FIS  los2 |03z |2 | 104 0 |0
Table 6 : Tensile Strength and 1 |23 |37.6 |28.|34. |2561+2.1
Percent Elongation 81+ |6+2. |11 |19 | O
FORMULAT | TENSIL | PERCENT 20 |30 +2. | £2.
ION CODE E ELONGAT 9 10 | 24
STRENG | ION (%) 3 [36. |56.1 |39.[54.3819+23
TH (g 42+ [ 9+3. |64 |66 |1
lem?) 21 |06 |£2. |3,
F12 11.7 9.8 5 31 |04
5 48. | 64.1 |58. |77.|56.18+3.0
Table 7 : In vitro drug release Studies 19+ | 1+3. |66 |19 |6
of Formulation F1 to F5 28 |42 3. | 4.
Tim |F1 F2 F3 F4 F5 9 19 |18
e(mi 7 55. | 83.6 | 75. |85.|68.20£3.5
n) 61+ [ 1+4. |14 |18 |1
0 0+0 |0+0 |0+0 |00 |00 30 |50 | 4. |4
1 231 | 281 |326 |356 |38.1 5 29 934 ;g gg 469141
T2, | 9+2. | 72, | 6£2. | 6£2. 24'+ 2+'5 66. 16. L R
05 15 16 20 30 3 5‘ OZ ' P
3 336 [ 394 |456 |48.1 |521 2' Il. 62'
4+42. | 62, | 7£2. | 9+2. | 8%2. TREE 95 97 6651
16 20 86 89 98 72'+ 45' c e
5 489 |52.1 [62.1 |59.1 |67.1 4 9_ 45
6+2. | 9+2. | 9+3. | 1£3. | 1£3. ' —
89 98 42 20 46 8 04

Table 9: In vitro drug release Studies

7 66.7 | 70.2 |80.1 |70.6 | 79.6 )
of Formulation F7 to F15

1+3. | 0+4. | 64, | 244, | 1+4.

e los lss oz |a7 Tim | FL |F12 |F13 |F14 |F15
9 | 748 | 921 | 901 | 941 |882 em |1

8+4. | 6+5. | 6+5. | 1+5. | 1+4. in)

w0 los o 110 |so 0 8i 0z0 | 0%0 |0%0 |0%0
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Table 11: Physicochemical
characteristics of optimized formulation
stored at 40 +2°C /75 +5%RH

1 28. | 48.1 | 37.6 |39.16 | 33.61 Retest Disintegrati | Drug | In
11 | 3+2. | 442, | £2.32 | £2.27 Time For |ng  Time | Conte | vitro
+2. 190 30 Optimize | (sec) nt drug
10 d relea

3 34. |56.7 | 42.1 |56.17 |58.12 formulati se
61 |4+3. | 1+2. | £3.06 | £3.08 on (F12) profil
+2. | 06 82 e (%)
28 0 days 8 99.23 | 99.89

5 48. | 79.6 |69.4 |65.18 | 75.64 30 days 8 99.02 | 99.26
19 | 644, | 6+3. | £3.42 | +4.11 60 days 9 98.89 | 98.74
2. 21 53 90 days 10 98.10 | 98.36
90 120 days | 10 97.24 |98.12

7 52.190.1 | 75.6 |72.34 |82.19 180 days | 11 97.03 | 97.79
71 | 445. | 614. | £4.08 | +4.49
+3. | 02 11
02

9 78.199.8 | 82.1 |89.99 |98.02
66 | 9+5. | 9+4. | +4.98 | £5.08
4. | 25 49
20

10 | 90. 934 |91.24
14 415, | £5.03
+5. 04
02
Table 10: Release order Kinetics
for optimized release

For | Zero First Higuc | Korsm

mul | Order | Order | hi eyer-

a Peppa

Co S

de R|IK|R |K|R K
2 2 2 R N

2

F12 |0. {10 /0. |0. |0. |32 0. |O.
92 1.9 (9922|197 |.1 |9 |71
8 |8 |4 |8 |4 |8 |9 |7
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