TAJPS 2025, 12 (08), 420-428 Gaurav Ashok Khandare et al ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN : 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

UTICAL SCIENCES SJIF Impact Factor: 7.187
https://doi.org/10.5281/zeno0do.16966111

(LR UL UL

i Shagms

Available online at: http://www.iajps.com Research Article

DESIGN, DEVELOPMENT AND EVALUATION OF
NAPROXEN SODIUM BILAYER TABLET

Gaurav Ashok Khandare?, Pratik Rameshwar Deshmukh?,
Krushna Balasaheb Nayak3, Aniket P.Nayak*
MUPs College of Pharmacy, Degaon, Taluka - Risod, District Washim, 444506 Maharashtra
Indial?34

Abstract:

An oral drug delivery device provides a continuous oral release of the medication during its gastrointestinal (Gl)
transit. The popularity of the oral route may be partly due to its ease of administration and the widespread belief
that the medication is effectively absorbed while passing through the gastrointestinal tract with meals. It is the
preferred and advised method of administration for drugs with systemic effects. Due to patient acceptance,
convenience of administration, and a low-cost production method, oral medication is frequently the first route
examined in the discovery and development of new pharmacological agents and pharmaceutical formulations
The present study that appropriate combination of Naproxen Sodium with Aloe vera powder was suitable for the
adequate sustained release. The Bilayer tablet of Naproxen Sodium and Aloevera powder was successfully
formulated and prepared. The formulation T1, T3 and T4 were optimized formulations. Therefore the study proves
that Naproxen Sodium can be successfully released in a sustained manner along with the Aloe vera powder by
the use of the Bilayer tablet.
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INTRODUCTION:

An oral drug delivery device provides a continuous
oral release of the medication during its
gastrointestinal (Gl) transit. The popularity of the
oral route may be partly due to its ease of
administration and the widespread belief that the
medication is effectively absorbed while passing
through the gastrointestinal tract with meals. It is the
preferred and advised method of administration for
drugs with systemic effects. Due to patient
acceptance, convenience of administration, and a
low-cost production method, oral medication is
frequently the first route examined in the discovery
and development of new pharmacological agents
and pharmaceutical formulations

Naproxen is a nonsteroidal anti-inflammatory drug
(NSAID) with analgesic and antipyretic properties
that relieves pain, fever, swelling, and stiffness. It is
commonly used as sodium salt. Naproxen itself is
rapidly and completely absorbed from the GI tract
with an in-vivo bioavailability of 95%. Naproxen is
extensively metabolized to 6-0-desmethyl naproxen
and both parent and metabolites do not induce
metabolizing enzymes. The elimination half-life of
Naproxen is approximately 15 hours. Most of the
drug is excreted in the urine and a small amount (<
5%) of the drug is excreted in the faeces. Since
Naproxen is extensively bound to plasma albumin,
so it may be more efficient to deliver this drug in its
sustained-release dosage form .However, its ability
to inhibit prostaglandin synthesis may be involved
in the anti inflammatory effect. The mechanism of
action of naproxen, like that of other NSAIDs, is
believed to be associated with the inhibition of
cyclooxygenase (COX) activity. Inhibition of COX-
1 is thought to be associated with gastrointestinal
and renal toxicity, while inhibition of COX-2
provides anti inflammatory activity

Aloe vera is used as medicine for centuries, most
commonly to treat sunburn, rashes, burns, wounds
and other skin conditions . It may also help ease
digestion problems like heartburn and constipation,
reduce blood sugar in people with diabetes, fight
cavities and condition and strengthen hairs. Aloe
vera is widely available as a distilled juice, dietary
supplements, and ingredient in shampoos, face
creams, body lotions and skin ointments. Although
the stems of the aloe plant and the gooey gel inside
can be eaten raw or cooked, they may be unsafe if
consumed in excess.

It has been recently discovered for both the aloe vera
and whole leaf extract include the ability to improve
the bioavailability of co-administered vitamins in
human subjects. Due to its absorption enhancing
effect Aloe vera gel may be employed to effectively
deliver poorly absorbable drugs through the oral
route of drug administration. And the dried powder
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which is obtained from Aloe vera gel was
successfully used to manufacture directly
compressible matrix type tablets. And which shows
the slow release over an extended period of time and
thereby showing potential to be used as an excipient
in modified release dosage forms.

Figure 1. Aloe Vera Plant
Aloe vera contains two classes of Aloins:
1. Nataloins which yields picric acid and
oxalic acid with nitric acid, and do not give
a red colouration with nitric acid
2. Barbaloins which vyields aloetic acid (
C7H2N30s ), chrysammic acid ( C7H2N20s
), picric acid and oxalic acid with nitric
acid, being reddened by the acid. The plant
produces at least 6 antiseptic agents such as
lupeol, salicyclic acid, urea nitrogen,
cinnamonic acid, phenols and sulphur.
They kill or control mold, bacteria, fungus
and viruses. Lupeol and Salicyclic acid
present in the juice which acts as very
effective pain-killer.
Medicinal Properties:
Aloe vera extracts shows Antimicrobial activity.
Also use in the treatment of pimples, acne and mouth
ulcers. It has also been used to control bleeding,
itching of piles and relief from arthritic pain.
Pharmacologically it is an immunity booster and
detoxifies the system. It isrecommended in adjuvant
therapy  with  antibiotics, =~ NSAID’s  and
chemotherapy to eliminate drug induced gastritis
and other adverse effects. Used in Diabetes type 2,
arthritis, eye disease, tumour, spleen enlargement,
liver complaints, vomiting, bronchitis, asthma,
jaundice and ulcers. Relieves constipation,
maintains a good gastric pH, helps in inflammatory
bowl diseases, non-ulcers dyspepsia, gastric and
duodenal ulcers. And a dietary supplement in pre
and post operative patients, postmenopausal women
and in cases of osteoporosis.

MATERIALS AND METHODS:
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MATERIALS: obtained from Research Lab, Crosscaemellose
Naproxen Sodium was obtained as a gift sample Sodium was obtained from Lupin Pharmaceuticals,
from Glenmark Pharmaceuticals, Mumbai, Aloe Aurangabad, Microcrystalline cellulose( Avicel pH
vera powder was form General store, Buldana, 101 ) was obtained from Ozone Internationals,
HPMC grades were form Lupin Pharmaceuticals, Sodium Starch Glycolate was obtained from
Aurangabad, Carboxyl Methyl Cellulose was Research lab

METHODS:

Naproxen Sodium Sustained Release Layer:
Transfer Naproxen Sodium through sieve no.120

Also transfer the HPMC, CMC, Crosscarmellose Sodium, Lactose through sieve no. 120

J

Dry mix it in a motor pestle & then add sufficient amount of water or starch paste as a granulating fluid

After granulation, pass the dumb mgss through sieve no. 20

J

Then dry the granules in the hot air oven at >50°C

Pass the dried granules from sieve no. 22

J

Add Magnesium stearate & Talc to the granules

Then punch the 1% layer of the tablet
Aloe Vera Powder Immediate Release Layer:
Transfer Aloe vera powder through sieve no. 120

Also transfer the MCC(Avicel pH 101), Sodium SJ\}arch Glycolate through sieve no. 120
Dry mix it in a motor pestle & then add suﬁicient@mount of water as a granulation fluid
After Granulation, pass the dumb mgés through sieve no. 20

Then dry the granules in the hcgair over at >50°C

J

Pass the dried granules from sieve no. 22

J

Add Magnesium stearate & Talc to the granules

J

Then punch the 2™ layer of the tablet
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Characteristics of Granules:

Bulk Density: Bulk density is defined as the mass
of the many particles of the material divided by the
total volume they occupy. The total volume includes
particle volume, inter-particle void volume and
internal pore volume. Bulk density is the weight of
a volume unit of powder and is usually expressed in
g/cm?, kg/m®. Bulk density is usually determined by
measuring the volume of 100 gm of powder in
250ml graduated cylinder after exposure to
compaction by standardized tapping.

Bulk Density = Mass/ Volume (g/ml)

Tapped Density: Tapped density of a powder is the
ratio of mass of the powder to the volume occupied
by the powder after it has been tapped for a defined
period of time. The tapped density of a powder
represents its random dense packing.

Tapped Density = Mass/ Final volume (g/ml)
Compressiblity Index: The Carr’s index is an
indicator of the compressibility of a powder. It is
named after the scientist Ralph J. Carr, Jr. The Carr’s
index is frequently used in pharmaceutics as an
indication of the compressibility of a powder. In a
free-flowing powder, the bulk density and tapped
density would be close in value, therefore, the Carr’s
index would be small. On other hand, in a poor-
flowing powder where there are greater interparticle
interactions, the difference between the bulk and
tapped density observed would be greater, therefore
the Carr’s index would be larger. The Carr’s index
is calculated by the formula-
Carr’s Compressiblity
BD)x100])/TD
Where, TD = Tapped Density
BD = Bulk Density
Table 1. Compressibility Index

Index = [(TD-
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Angle of Repose: The angle of repose is the
maximum angle that the plane of powder makes with
the horizontal surface on rotation. Angle of repose is
helpful in assessment of flow properties of particles
which could be further related to packing densities
and mechanical arrangements of particles. The angle
of repose of granules was determined by the fixed
funnel and free standing cone method. The
accurately weighed granules were taken in a funnel.
The height of the funnel was adjusted in such a
manner that the tip of the funnel just touched the
apex of the heap of the granules. The granules were
allowed to flow through the funnel freely onto the
surface.
Tan © = h/r
Where, h = height of the powder heap,

r = radius of the powder heap,

O = angle of repose.

Sr.No. | Carr’s Index | Flowability
(%)

1 Excellent 0-10

2 Good 10-15

3 Fair 16-20

4 Passable 21-25

5 Poor 26-31

Hausner’s Ratio: The Hausners ratio is the no.that
is correlated to the flowability of a powder or
granular material. It is named after the engineer
Henry H. Hausner.

H="*T/"B

Where, T = Bulk Density, B = Tapped Density
Table 2. Hausner’s Ratio

Sr. No. | Hausner’s ratio | Flowability
1 Excellent 1.00-1.11
2 Good 1.12-1.18
3 Fair 1.19-1.25
4 Passable 1.26-1.34
5 Poor 1.35-1.45

Table 3. Significance of Angle of Repose
Sr. Angle of | Flow Property
No. Repose
1 <25 Excellent
2 25-30 Good
3 30-40 Passable
4 <40 Poor

FTIR Study:

The Fourier transform infrared (FTIR) spectra of
pure drug (naproxen sodium), pure drug with other
excipients (HPMC,CMC,Crosscarmellose Sodium,
Aloe vera powder, MCC, Sodium Starch Glycolate)
were recorded using a FTIR spectrophotometer. The
smoothing of the spectra and the baseline correlation
procedures were applied. The FTIR measurements
were performed in the scanning range of 4000-400
cm—1 at ambient temperature.

Evaluation of Tablet:[28.2°]

Hardness: Hardness is the force which is required
to break the compressed tablet. It was measured
using Monosanto tablet hardness tester. It is
expressed in kg/cm?.

Thickness and Diameter:Thickness & Diameter of
the tablet is determined by the verniercaliper . Least
count of the verniercaliper is 0.1mm.

Weight Variation test:Weight variation test was
done by weighing 20 tablets individually,
calculating the average weight and comparing the
individual tablet weight to the average. The
uniformity of weight was determined accordingly to
IP specification. As per USP not more than two of
individual weight should deviate from average
weight by more than 5% and none deviate more than
twice that percentage.

Friability test:RochesFriabilator is used to test
friability of the tablet. Tablets were subjected to the
combined effect of abrasion and shock by utilizing a
plastic chamber that revolves at 25 rpm dropping the
tablets at a distance of six inches with each
revolution. Pre weighed samples of 10 tablet and
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place in the friabilator for 4 min 100 revolutions.
Tablets were dusted and reweighed. Compressed
tablets should not loose more than 1% of their
weight.
The friability (F) is calculated by the following
formula-

F = Wt (initial) — Wt (final)/ Wt (initial) x 100
Disintegration time: The time required for
disintegration of six tablets, placed in each tube of
basket rack assembly of disintegration test apparatus
speed of 28-32 cpm, was measured using distilled
water maintained at 37+ 2°C.

Drug content uniformity: Drug content uniformity
was calculated by crushing 20 tablets and blend
equivalent weight of 200mg of drug was weighed
and dissolved in suitable quantity of 0.1 N HCI. The
solution was then filtered and diluted accondingly,
drug content was then analysed using UV
spectroscopy at 232nm.

RESULT AND DISCUSSION:

Characterization of Granules:

The granules of Naproxen Sodium and Aloe vera
powder was prepared by Wet Granulation method.
The granules were characterized with respect to
angle of repose, bulk density, tapped density, Carr’s
index, and Hausner ratio. The angle of repose of
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different formulation batches from T1 to T6 was
found to be from 24.98 to 39.2 °. The angle of repose
was less than 40° for few of the formulation batches
of granules, indicating passable flow behavior.
Similarly, bulk density and tap density of all the
formulation batches from T1 to T6 were found to be
from 0.33 to 0.476 g/ml and from 0.480 to 0.616
a/ml, which is good flow properties of the granules.
The Carr’s index of all formulation batches was in
the acceptable range from 18.75 to 26.22. The
Hausner ratio of all formulation batches from T1 to
T6 was found to be from 1.23 to 1.35. The Hausner
ratio less than 1.35 indicates good and passable
flowability.

FTIR Study:

The IR spectra of Naproxen Sodium showed the
peaks at 3400 cm™( O-H ), 2900 cm™(C-H), 1722
cm? (C=0), 1461 cm? (C=C), 1156 cm™ (C-0),
1028 cm™* (C-H alkenes out of the plane bend), 857
cm* (C-H aromatic out of the plane bend).

FTIR spectrum of the physical mixture of drug and
polymer showed the peak at 3295cm—1 due to the
presence of O-H, at 1252 cm—1 due to the presence
of C—O stretch, the C = C (aromatic stretch) at 1602
cm—1, —CH3 bend at 1481 cm—1. Therefore, FTIR
study concluded that no interaction occurred
between the drug and polymer.

Transmittance
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Figure 2. FTIR of Naproxen Sodium

=
= 2079.9. 94.755
4 D g
. - 1908 494 985
\_ s2se% ssey g \
i . 22" -."Ld‘:: 282331 T\ N A Nas2.4: 80.424
1802 8&’,5,‘0Q!‘ ‘J‘ 52 2
o A Bk x Qssa
§ Lisay i 75 “-‘3].] svz‘;'f‘bi':qsa
= RS 73 b7 f
Eo 408.9; 73.471 ‘|‘ \
= \ |
s | ;"I |
L | \
- 0 Y
\ |
¥
& | /
|/1021.3; 44.290
-1 L4
T T T T T T { ] T T T T T T T T T T T T T T T ! | T T T T

T T T
4000 3500 3000 2500

T T T
2000 1500 1000

Wavenumber (cm-1)

Figure 3. FTIR of Naproxen Sodium with other excipients




TAJPS 2025, 12 (08), 420-428

In Vitro drug release study of Naproxen Sodium:
The release rate of Naproxen Sodium from tablets
was determined. The dissolution test was performed
using United States Pharmacopoeia (USP) type Il
(paddle) apparatus,900 ml of 0.1N HCl at 37 £ 0.5°C
and 50 rpm. A sample 5ml of the solution was
withdrawn from the dissolution apparatus at the
appropriate time for 4hrsand the samples were
replaced with fresh dissolution medium. The
samples were diluted into a suitable concentration
with 0.1 N HCI. Absorbance of these solutions was
measured at 232 nm using a Shimadzu UV/Visible
double-beam spectrophotometer. Percentage drug
release was calculated. The drug content was
calculated using the equation generated from
standard calibration curve. The % drug release was
calculated.

In vitro drug release study of Aloe vera Powder:
The release rate of Aloe vera powder from tablets
was determined. The dissolution test was performed
using United States Pharmacopoeia (USP) type Il
(paddle) apparatus, 900 ml of 0.1 N HCI at 37+
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0.5°C and 50 rpm. A sample 5ml of the solution was
withdrawn from the dissolution apparatus at the
appropriate time for 4hrs min and the samples were
replaced with fresh dissolution medium. The
samples were diluted into a suitable concentration
with 0.1 N HCI. Absorbance of these solutions was
measured at 254 nm using a Shimadzu UV/Visible
double beam spectrophotometer. Percentage drug
release was calculated. The drug content was
calculated using the equation generated from
standard calibration curve. The % drug release was
calculated.

The in vitro drug release studies of the Bilayer
Tablet i.e., T1 to T6 showed 95.23%, 90.12%,
96.76%, 97.9%, 89.34%, 92.20% drug release
within 12 hrs Different dissolution media were used
for the remaining formulation batches of Bilayer
Tablet to perform in vitro drug release studies.
Formulation T1, T3, T4 showed maximum release
of the drug form the bilayer tablet. Which contains
HPMC K100M, HPMC K15M, Crosscarmellose
Sodium in varing concentrartion.

120

100

80

60

% Drug release

—0—T1 —0—T2

% Cumulative Release

Sampling Time

T3 —@—T4 —@—T5 T6

500 600 700 800

Figure 4. % Cumulative Drug Release

Differential Scanning Calorimetry:

The DSC of pure Naproxen is shown in the Figure 5, while the DSC profiles of the polymers is shown in the
Figure 6 and 7. DSC is one of the most common applications to determine and predict the physicochemical
interaction between components in a formulation. The thermogram of pure Naproxen Sodium showed a sharp
endothermic peak at 156.9°C due to melting. The broad peak in the DSC profiles of Naproxen Sodium with
polymer might be corresponded to the melting and decomposition .The melting point of a substance is closely
related to its solubility through latent heat of fusion, which is the amount of heat generated during melting or

fusion.




TAJPS 2025, 12 (08), 420-428

Gaurav Ashok Khandare et al

ISSN 2349-7750

0.00 L/ - \‘ ‘\" \\\\\
| —
2.00 — “‘ ‘
I
-4.00 [— ‘ ‘
E 8.00 — “ %
| 156.9Cel
-18.00 — L L L L L L L1 76, L L L Il Il
40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0 260.0 280.0
mp Cel
Figure 5. DSC of pure drug Naproxen
T Y
1.100 - o o o \‘
‘f\ yd N (’**‘/ \‘\\\7\
1.000 7, \ , \\\ “ . |
0.900 N . //,/ \\\
ol SeSm \
= D7OOT‘> \\ ‘ é
E =
g u.aoo# \\ ‘ g
| \ | h
0.500 r “‘“ ‘H
\
0.400 [— \J\
152.8Cel
Figure 6. DSC of Naproxen sodium and HPMC K100M
0.500 L'F\\\ // - T Y [ T, A
T el \ | H\J/ ‘ /)
0.000 - 0.340mwW \ ‘ “/ ‘\
“eoo | 289.2C
“ -0.9961 £
E -1.500 [— ‘ %
-4.000 — 156.1Cel
1 1 1 1 1 1 l-4193m\\W 1 1 1 1 1
40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0 260.0 280.0
Temp Cel
Figure7. DSC of Naproxen Sodium and HPMC K15M
CONCLUSION: REFERENCES:
Itis concluded that the present study that appropriate 1. Hussainms, gaikwadmt. Formulation and
combination of Naproxen Sodium with Aloe vera evaluation of bilayer tablet containing

powder was suitable for the adequate sustained
release. The Bilayer tablet of Naproxen Sodium and
Aloevera powder was successfully formulated and
prepared. The formulation T1, T3 and T4 were
optimized formulations. Therefore the study proves
that Naproxen Sodium can be successfully released
in a sustained manner along with the Aloe vera
powder by the use of the Bilayer tablet.

diclofenac sodium as sustained release. Journal
homepage: www. ijrpr. com ISSN.;2582:7421.

2. Parveen S, Nawale RB, Shahi S, Zadbuke NS,
Khan S. FLOATING BILAYER TABLET: A
REVIEW.

3. Ranade MA. Enrichment of antia€ ulcer activity
of mono ammonium glycerrhizin and Aloe vera
gel powder through a novel drug delivery




TAJPS 2025, 12 (08), 420-428

system. Asian Journal of Pharmaceutics (AJP).
2014 Oct 16;8(4):222-9.

4. Tadavi SA, Patel MR. Brief Overview on
Compaction & Compression of Bilayer
Technology. Journal of pharmacy research.
2011 Sep;4(9):2987-90.

5. Ranade AN, Wankhede SS, Ranpise NS,
Mundada MS. Development of bilayer floating
tablet of amoxicillin and Aloe vera gel powder
for treatment of gastric ulcers.
AapsPharmscitech. 2012 Dec;13:1518-23.

6. Akhtar M, Jamshaid M, Zaman M, Mirza AZ.
Bilayer tablets: A developing novel drug
delivery system. Journal of Drug Delivery
Science and  Technology. 2020 Dec
1,60:102079.

. Mishra B, Nayak BS, Mohanty B, Panda S. Recent
Approaches and Challenges in Bilayer Tablet
Technology.

8. Kumar G, Jain V, Shende S, Jain P, Kumar CG.
Formulation and evaluation of bilayer tablets of
clarithromycin  and omeprazole against
Helicobacter pylori infection. Pharmalnnov. J.
2019;8:407-12.

9. ZSwain RP, Pendela S. Formulation and
evaluation of gastro-bilayer floating tablets of
simvastatin as immediate release layer and
atenolol as sustained release layer. Indian
Journal of pharmaceutical sciences. 2016 Jul
10;78(4):458-68.

10. Swain RP, Pendela S. Formulation and
evaluation of gastro-bilayer floating tablets of
simvastatin as immediate release layer and
atenolol as sustained release layer. Indian
Journal of pharmaceutical sciences. 2016 Jul
10;78(4):458-68.

11. Rajeswari R, Umadevi M, Rahale CS, Pushpa R,
Selvavenkadesh S, Kumar KS, Bhowmik D.
Aloe vera: the miracle plant its medicinal and
traditional uses in India. Journal of
Pharmacognosy and Phytochemistry.
2012;1(4):118-24.

12.Kumbhar PS, Patil AB, Khopade PS, Patil AR,
Disouza JI. ALOE VERA PHYTOCHEMICAL
CONSTITUENTS  AND MEDICINAL
PROPERTIES.

13. SharrifMoghaddasi M, Res M. Aloe vera their
chemicals composition and applications: A
review. Int J Biol Med Res. 2011 Jan
31;2(1):466-71.

14. Subramanian K, Narmadha S, Vishnupriya U,
Vijayakumar V. Release characteristics of
Aspirin and Paracetamol drugs from tablets
with Aloe Vera gel powder as a drug carrier.
Drug Invention Today. 2010 Sep 1;2(9):424-8.

15. JyothulaMery, Suryakanta swain, MancharBabu
S. Formulation and evaluation of Sumatriptan
succinate and naproxen sodium bi-layer tablets.
World journal of pharmacy and pharmaceutical
sciences. 2016:5(9):2216-2274.

Gaurav Ashok Khandare et al

ISSN 2349-7750

16. Haque T, Talukder MM, Laila S, Fatema K,
Kabir AK. Simultaneous estimation of
naproxen and ranitidine HCl by using UV
spectrophotometer.  Stamford  Journal of
Pharmaceutical Sciences. 2008;1(1):18-24

17. Hamman JH. Composition and applications of
Aloe vera leaf gel. Molecules. 2008 Aug
8;13(8):1599-616.

18. Mandrioli R, Mercolini L, Ferranti A, Fanali S,
Raggi MA. Determination of aloe emodin in
Aloe vera extracts and commercial formulations
by HPLC with tandem UV absorption and
fluorescence detection. Food Chemistry. 2011
May 1;126(1):387-93.

19. Payghan SA, Disuza JI. FORMULATION,
EVALUATION AND DEVELOPMENT OF
BILAYER TABLET Kiran muslel.

20. Gabani RB, Tank HM, Gabani N.
DEVELOPMENT AND EVALUATION OF
FLOATING BILAYER TABLET OF
BACLOFEN.

21. Reddy MN, Hussain MA, Rao TR, Kishna TR,
Pavani V. Formulation and evaluation of
naproxen oral disintegrating tablets. Int J
Pharm. Biol. Sci. 2012;2:303-16.

22. Wang J, Kan S, Chen T, Liu J. Application of
quality by design (QbD) to formulation and
processing of naproxen pellets by extrusion—
spheronization. Pharmaceutical development
and technology. 2015 Feb 17;20(2):246-56.

23. Ray A, Dutta Gupta S, Ghosh S. Isolation and
characterization of potent bioactive fraction
with antioxidant and UV absorbing activity
from Aloe barbadensis Miller gel. Journal of
plant biochemistry and biotechnology. 2013
Oct;22:483-7.

24. Zuberi MH, Haroon U, BiBi Y, Mehmood T,
Mehmood |. Optimization of quantitative
analysis of naproxin sodium using UV
spectrophotometery in  different  solvent
mediums. American Journal of Analytical
Chemistry. 2014 Feb 17;2014.

25. Chandira RM, Patel B, Bhowmik D, Deb BJ.
FORMULATION AND EVALUATION OF
BILAYER TABLET OF NON STEROIDAL
ANTI INFLAMMATORY DRUG FOR
RHEUMATOID ARTHRITIS.

26. Sokot A, Borowska K, Karpinska J.
Investigating the Influence of Some
Environmental Factors on the Stability of
Paracetamol, Naproxen, and Diclofenac in
Simulated Natural Conditions. Polish Journal of
Environmental Studies. 2017 Jan 1;26(1).

27. Nagabandi V, Tadikonda R, Jayaveera KN.
Formulation development and evaluation of
liquisolid systems to improve the dissolution
rate of naproxen. Journal of pharmacy research.
2011 Oct;4(10):3667-72.

28. Okur NU, Apaydin S, Yavasoglu NU,
Yavasoglu A, Karasulu HY. Evaluation of skin




TAJPS 2025, 12 (08), 420-428

29.

30.

31

32.

33.

34.

permeation and  anti-inflammatory  and

analgesic  effects of new  naproxen
microemulsion  formulations.  International
journal  of pharmaceutics. 2011  Sep

15;416(1):136-44.

Madan J, Sharma AK, Singh R. Fast dissolving
tablets of aloe vera gel. Tropical Journal of
Pharmaceutical Research. 2009 Feb 27;8(1):63-
70.

Sharma KIl, Mittal AS, Murtuza SH, Agrahari
PR. Investigating the potential of Aloe vera as
penetration enhancer for transdermal delivery.
Int Bull Drug Res. 2015;5(8):41-50.

Patra CN, Kumar AB, Pandit HK, Singh SP,
MEDURI VD. Design and evaluation of
sustained release bi-layer tablets of propranolol
hydrochloride. Acta Pharmaceutica. 2007 Dec
1;57(4):479-89.

Gopinath C, Bindu VH, Nischala M. An
overview on bilayered tablet technology.
Journal of global trends in pharmaceutical
sciences. 2013 Apr;4(2):1077-8572.

Levina M, Rajabi-Siahboomi AR. The influence
of excipients on drug release from
hydroxypropyl ~ methylcellulose  matrices.
Journal of pharmaceutical sciences. 2004 Nov
1;93(11):2746-54.

Jia Y, Jia J. Ultraviolet light absorption of an
ophthalmic formulation with Aloe extracts.
Natural ~ Product Communications. 2009
Sep;4(9):1934578X0900400915.

Gaurav Ashok Khandare et al

35.

36.

37.

38.

39.

40.

ISSN 2349-7750

Sanchez-Machado DI, Ldpez-Cervantes J,
Senddn R, Sanches-Silva A. Aloe vera: Ancient
knowledge with new frontiers. Trends in Food
Science & Technology. 2017 Mar 1;61:94-102.
Bhowmik D, Duraivel S, An RK, Kumar KS.
Tablet manufacturing processs and defects of
tablets.  Elixir  Pharmacy. 2014 May
10;70:24368-74.

Kottala N, Abebe A, Sprockel O, Bergum J,
Nikfar F, Cuitiio AM. Evaluation of the
performance characteristics of bilayer tablets:
Part I. Impact of material properties and process
parameters on the strength of bilayer tablets.
Aaps Pharmscitech. 2012 Dec;13:1236-42.
Pereira-Leite C, Nunes C, Jamal SK, Cuccovia
IM, Reis S. Nonsteroidal anti-inflammatory
therapy: a journey toward safety. Medicinal
research reviews. 2017 Jul;37(4):802-59.
Sevelius H, Runkel R, Segre E, Bloomfield SS.
Bioavailability of naproxen sodium and its
relationship to clinical analgesic effects. British
journal of clinical pharmacology. 1980
Sep;10(3):259-63.

Thahera PD, Ashok M, Latha K, Shailaja T,
Nyamathulla S, Uhumwangho MU.
Formulation and evaluation of Norfloxacin
gastro retentive drug delivery systems using
natural  polymers. International  Current
Pharmaceutical Journal. 2012 Jun 3;1(7):155-
64.




