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ABSTRACTS:  

The main objective of the present study was to 

improve the bioavailability of Flurbiprofen and 

decrease the frequency of dosage form 

administration by mucoadhesive drug delivery 

system. Flurbiprofen is an NSAIDS belonging to 

the class non selective cox-2 inhibitor, well known 

to cause gastrointestinal disorders and renal effects 

when given orally. A buccal patch for systemic 

administration of Flurbiprofen in oral cavity were 

developed using polymers chitosan, sodium 

alginate, Gelatin, in order to deliver the drug to the 

particular region of the body for extended period of 

time, maximizing the drug availability, minimize 

the adverse effects, avoiding the first pass 

metabolism and thereby improving patient 

compliance. The formulated patches were 

evaluated for Mass uniformity and thickness 

uniformity, folding endurance, Drug content 

uniformity, Measurement of surface pH, Swelling 

index, Tensile strength, bioadhesion test, In vitro 

residence time, In vitro membrane permeation 

studies. Drug polymer compatibility studies were 

carried out by FTIR. & shows drug is compatible 

with polymers. The in vitro drug releases and in-

vitro drug permeation studies showed that drug was 

released from the patches and permeated through 

the porcine buccal mucosa and hence the 

formulated buccal patches possibly permeate 

through the human buccal membrane also.  

Keywords: Flurbiprofen, Gelatin, sodium alginate, 

Chitosan, gum patches, Mucoadhesive drug 

delivery.  

 

I. INTRODUCTION: 
Flurbiprofen is a NSAIDs belonging to the 

class of non selective cox-2 inhibitors, shown to 

possess marked anti-inflammatory, analgesic and 

antipyretic activity. NSAIDs are usually indicated 

for the treatment of acute or chronic conditions 

where pain and inflammation are present. It is used 

to relieve the pain which is associated with the 

headache, muscle aches, tendonitis, dental pain, 

menstrual cramps, metastatic bone pain, and post 

operative pain. 
(1)

 It is also used to reduce the pain, 

swelling, joint stiffness, caused by gout and 

arthritis attacks. NSAIDS are well known to cause 

the gastrointestinal disorders and renal effects 

when administered by oral route. However these 

effects are dose-dependent and in many cases sever 

enough to cause the risk of ulcer proliferation, 

upper gastrointestinal bleeding and death. 
(2)

 It is 

highly (99%) bound to plasma protein. Its 

absorption from upper gastrointestinal tract is 

interfered with food and alkali such as magnesium 

oxide and aluminum hydroxide. Flurbiprofen half 

life is 10 to 13 hours. About 95% of a given dose of 

Flurbiprofen is excreted in the urine as such or as 

the conjugated product. The main reason behind 

the administration of NSAIDs by oral route was 

poor bioavailability due to first pass metabolism 

and enzymatic degradation in the gut wall; also 

they cause the gastrointestinal disorders and renal 

effects. Intravenous administration is very painful 

and difficult to administer in geriatric and 

unconscious patient. 
(2,3,4) 

The work on mucoadhesive gum patch 

containing Flurbiprofen using Chitosan, gelatin, 

sodium alginate a non-toxic, biocompatible and 

biodegradable polymer yet not found. The NDDS 

is the only areas in which necessary changes and 

improvements are have been made. Oral mucosal 

drug delivery is an alternative method of drug 

delivery system that offers the advantages as 

compared to oral as well as Parenterals. Alternative 

to oral route, administration of drug through 

mucosal route offer many benefits like non 

invasive administration, enhanced bioavailability, 

avoiding first pass effect, reduce the amount of 

dose and lower the dose dependent side effects and 

having quick onset of action as compared to oral 

route. 
(4)

 Oral cavity is a target to deliver the drug at 

a predetermined rate for an extended period of 

time.  

 

II. MATERIALS AND METHODS: 
Flurbiprofen was purchased from Divi’s 

lab Pvt. Ltd. Hyderabad. Gelatin and sodium 
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alginate were purchased from S.D. Fine Chemicals 

Ltd; Mumbai. Chitosan was purchased from Indian 

sea foods, Cochin; Glycerin was purchased from 

Ranbaxy Laboratories Ltd. Punjab. Formaldehyde 

was purchased from Loba Chemicals Mumbai. All 

other chemicals used were of analytical grade. 

 

Methods of Formulation of Flurbiprofen 

mucoadhesive buccal patches: 

Mucoadhesive buccal patches containing 

Flurbiprofen were prepared by using following 

method. 

Weighed quantity of gelatin & sodium 

alginate were sprinkled on the surface of the water 

in a beaker and stirred well to avoid formation of 

lumps and allowed to hydrate for 15 minutes. 

Rehydrated Chitosan was added to above gelatin 

solution stirred it well, Now Glycerin as 

plasticizing agent was added and heated over a 

water bath at 60
0
C until gelatin dissolves 

[5,6]
.  In 

other beaker Flurbiprofen was dissolved in the little 

quantity of methanol and this solution is dissolved 

in the above gelatin solution, sodium saccharin was 

added to the above solution, prepared mixture of 

drug & polymer was poured in to a glass Petri 

dishes (10cmx10cm) to a 1mm height and allowed 

to gel for 30 minutes by placing the Petri dishes in 

ice cooled water and dried at room temperature for 

72 hours 
[7]

. After drying the patches were cut into 

20mm size. (Table no.1) 

 

Evaluation of patches: 

Appearance: The formulated mucoadhesive 

buccal patches were noted visually for flexibility 

and its sticky nature. 
(9)

 

Mass uniformity: For evaluation of weight of the 

formulated patches, randomly three patches of each 

formulation were individually weighed on a digital 

balance, then the mean weight is calculated for 

each formulation. 
(10) 

Thickness uniformity: Three patches of each 

formulation where selected for measurement of 

thickness using a micrometer screw gauge at three 

different places. 
(11)

 

 

Folding endurance: 

The folding endurance of randomly selected 

patches (without backing membrane) was 

determined by repeatedly folding one patch at the 

same place till it break or folded maximum 250 

times. 
[18]

 

 

Drug content uniformity:  

Flurbiprofen buccal patches are allowed 

dissolve in 100 mL of simulated saliva pH (6.2), 

under occasional shaking for 3 hrs, solution was 

filtered, and suitably diluted. The amount of patch 

was determined by using UV spectrometer 

(Shimadzu 1800, Japan) at 272nm.  
[19] 

 

Measurement of surface pH: 

 Buccal patches were placed on the 

surface of agar plate (the agar plate is prepared by 

dissolving agar 2% w / v in warmed phosphate 

buffer pH 6.2 under stirring then poured to Petri 

dish to solidify at room temperature) allow to swell 

for some time. The surface pH is measured 

bringing a pH paper in contact with surface of the 

patch and allow to equilibrate for 1 min as per the 

reported method. Averages of three readings are 

recorded. 
[20] 

Swelling studies: 

The weight of the patch, without backing 

membrane was determined by digital electronic 

weighing balance. Patches are placed on the surface 

of an agar plate and allowed to swell by keeping it 

an incubator at 37 ºC and the diameter is measured 

at predetermined time intervals for 90 minutes. 

Swelling index was calculated from following 

equation. Swelling index = (W2- W1 / W1) ×100 

Where SI (%) is percent swelling, W2 is the 

swollen patch weight, W1 is the initial weight of 

the patch.  
[21]

 

Tensile strength: 

A tensile strength means the resistance of 

a material to a force which tends to tear it apart and 

it is the maximum stress in stress strain curve.  The 

tensile strength study was done by using a 

rectangular frame with two plates made up of 

Plexiglas’s 
(22,23)

. The one plate is in front and is 

movable part of device and can be pulled by 

loading weights on the string, which is connected 

to movable part. The formulated 1x1 cm2 buccal 

patch equivalent to 50 mg drug from each batch 

was fixed between the two plate i.e. one is movable 

and other is stationary plate. The force required to 

rupture the film was determined by measuring the 

total weight loaded in the string and the equation 

as: Tensile strength (TS). TS (g/cm
2
) = Force at 

break (g) / Initial cross sectional area of patch. The 

weight corresponds to break the patches were taken 

as tensile strength and the values were shown in 

table3.
 3,23, 

 

Determination of In vitro residence time: 

 The in vitro residence time of buccal 

patch were evaluated by accessing the time 

required for the buccal patch to detach from buccal 

mucosa in a stirred beaker which is filled with 500 

ml phosphate buffer pH 6.8 at 37
0
c.  The buccal 
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mucosal membrane was fixed on the side of beaker 

with the help of adhesive cynoacrylate glue. The 

buccal patch attached to the membrane by applying 

a force by the finger tip for 60sec. the beaker then 

stirred at an 150 rpm to stimulate the movement of 

buccal and saliva. The time which is required for 

complete separation of the buccal patch from 

mucosal membrane was taken as an indication of in 

vivo adhesion time. 
2,3,24,  

Measurement of mucoadhesive strength: 

In vitro mucoadhesion of formulated 

buccal patch to detach from goat buccal mucosa in 

a stirred beaker filled with 500 ml phosphate buffer 

pH 6.8 at 37
o
c. the buccal mucosal membrane was 

fixed on the side of the beaker with the adhesive 

cyanoa crylate glue. The buccal patch attached to 

membrane by applying force by the finger tip for 

60s. the beaker then stirred at an 150 rpm to 

stimulate buccal and saliva movement. The time 

which is required for complete separation of the 

buccal patch from mucosal membrane was taken as 

an indication of in vitro adhesion time.
3,25, 

 

In vitro release study: 

For the determination of in- vitro 

residence time modified USP disintegration 

apparatus (Electrolab ED-2L) were used. The 

medium was composed of 500 ml simulated saliva 

pH 6.2 at 37+5
o
c stirred at 50 rpm. The buccal 

patch of appropriate size was fixed to the square 

shaped glass disk by using the cyanoacrylate and 

placed in a beaker containing dissolution medium. 

2 ML of samples are withdrawn at predetermined 

intervals of 240 min and same volume replaced 

with fresh solution. The collected samples are 

filtered through 0.45 um filter paper and suitable 

dilution was made and the amount of drug release 

was made and the amount of drug release is 

assayed by UV spectrophotometer. (shimadzu, 

1800 Japan) 
4,26, 

 

Ex vivo buccal permeation study:   

The buccal permeation test was performed 

for optimized batch only.  For this study porcine 

buccal mucosa was selected because the non -

keratinized buccal mucosa similar to the human 

and it is inexpensive. The removed buccal 

epithelium was used within two hour after removal. 
[27]

 The glass modified two chambered diffusion 

cell was used to permeation studies, it consists of 

two compartments, one is donor compartment and 

another is receptor compartment of 25 ml 

capacity.
28

 the upper compartments lower side was 

closely tied membrane of goat was kept at 34
o
c. 

The buccal mucosa was placed in saline solution in 

order to prevent the damage to the cells. The 

appropriate size of patch was cut down and fixed in 

between and lower surface of the diffusion cells. 

The mouth of receptor compartment was fixed with 

donor compartment having 1 ml capacity. the lower 

chamber of apparatus had small volume 

compartment i.e about 60 ml and the liquid was 

stirring with the help of needle ( steel coated ) at 

100rpm. The 1 ml of sample was withdrawn at 

predetermined intervals and replaced with fresh 

buffer solution and assayed by using UV 

spectrophotometer. (Shimadzu 1800 Japan).
27, 

Free formaldehyde test:  

Test for Free Formaldehyde to ascertain 

the absence of free formaldehyde, the buccal 

patches were subjected to pharmacopoeia test for 

free formaldehyde. During the test the color of 1ml 

of 1 in 10 dilutions of patches were compared with 

the color of 1ml of standard formaldehyde solution. 

(IP, 1985) 
29 

To 1ml of 1 in 10 dilution preparation to 

be examined in a test-tube, 4ml of water and 5ml of 

acetyl acetone solution were added. The tube was 

placed in a water bath at 400 C for 40 minutes. The 

solution was not intensely colored than a reference 

solution prepared at the same time and in the same 

manner using 1ml of standard formaldehyde 

solution in place of the dilution of the preparation 

being examined. The comparison should be made 

by examining the tubes down their vertical axis
.30 

 

Stability study:  

The stability study of mucoadhesive 

patches for all five Formulations were performed at 

40 
o
C 37 ±5

0
C & 75±5% RH for three months. The 

value of all parameter after three months remain 

same as their values and minor changes occur in 

value of volume entrapment efficiency,% 

elongation & %drug release after 8 hour which was 

considerable.
30 

 

III. RESULT AND DISCUSSIONS: 
The thickness of formulated batches was 

ranges from0.29+ 0.002 to 0.42+ 0.002mm. While 

the average weight of patch from each batch ranges 

from 96+ 4.8 to 100 + 8.9. The surface pH of patch 

as per the reported was ranges from 5.9 to 6.3 were 

found at neutral pH. Physical  

Appearance and flexibility were noted 

visually. Weight uniformity for each formulations 

F1,F2,F3, F4, F4 &F5 is 100±5.1, 100±8.9, 98±5.0, 

96±4.8, 97±9.3 respectively.  Folding indurance 

time for each formulations F1,F2,F3,F4,F4 & F5 

is130, 180, 197, 192, 125 respectively. Drug 
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content , for each formulations F1,F2,F3,F4,F4 & 

F5 is100.4±0.3, 99.8±0.1, 98.7±0.6, 99.9±0.8, 

100.3±0.9 respectively. Appearance is quit same, 

for all formulations is opaque, non sticky & 

flexible. Swelling index of selected Flurbiprofen 

buccal patches from all formulations for 30 min 

that is for  F1, ,F2 , F3, F4, F4 & F5  is 120±8, 

115±5, 105±3, 110±2, 103±6 , respectively. In-

Vitro release studies of buccal patches for F1 

shows up to 180min.  released up to  99.36 %, F2  

shows up to 160min.  released up to  98.21 %, 

F3shows up to 390 min.  released up to  93.96 %., 

F4 shows up to 180min.  released up to  99.11 %,. 

F5 shows up to 360min.  released up to  99.85 %, 

overall Formulation F3 shows better prolongation 

of drug release up to  390 min. which  contains 90 

% of  Gelatin & 10% of Chitosan. Formaldehyde  

vapours are passed for different time intervals  like 

1 min, 2 min,& 3 min which helps in prolongation 

of drug release , free formaldehyde test is 

performed by air drying buccal patches  for  72 hrs 

& avoiding corrosive effect patches are  compared  

with std formaldehyde solution. Stability test is 

performed at 40
o
C 37 ±5

0
C & 75±5% RH for three 

months that indicates minor changes in drug 

release. Ex vivo buccal permeation study is 

performed by using porcine buccal mucosa and 

assayed by using UV spectrophotometer. 

 

IV. CONCLUSION: 
A new mucoadhesive patches for 

improvements of bioavailability of Flurbiprofen 

was developed by Chitosan and gelatin in 

appropriate ratio used for various chronic diseases. 

Long term oral administration of such an NSAIDS 

for chronic diseases causes tissue localization 

which is very dangerous to a particular organ. A 

film forming and bioadhesion property of Chitosan 

with drug plays an important role in mucoadhesive 

patches.  From overall study we can conclude that 

Chitosan with gelatin and sodium alginate meet the 

ideal requirements for buccal  patches which is a 

good way to prevent  first pass hepatic metabolism 

and improved bioavailability as compared to oral 

dosage form with no any adverse effects.  

Prepared buccal patches are essential in future 

aspects for post operative surgical care as well in 

Rheumatic disorders. 

 

Table no.1 

Formula for preparation of Flurbiprofen buccal patches: 

Formulation Drug 

mgs 

Chitosan 

Pectin 

Ratio 

Chitosan 

gms 

Pectin 

gms 

PVP K-30 

mg 

 

Sodium 

alginate 

gms 

Propylene 

Glycol 

 

F1 

 

100 1:1 50 50 0.5 0.5 1 ml 

F2 100 1:2 50 100 0.5 0.5 1ml 

F3 100 2:1 100 50 0.5 1 1 ml 

F4 100 3:1 150 50 0.5 1.5 1ml 

F5 100 2:2 100 100 0.5 1.5 1 ml 

 

Table no.2 

Cross liking with formaldehyde: 

Formulation Time in min. 

F1 1 2 3 

F2 1 2 3 

F3 1 2 3 

F4 1 2 3 

F5 1 2 3 
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Table no.3 

Evaluation of buccal patches containing Flurbiprofen: 

 

Table no.4 

Swelling index of selected Flurbiprofen buccal patches: 

Time in 

min. 

Swelling Index 

F1 F2 F3 F4 F5 

5 63±6 60±3 69±4 66±8 61±1 

10 81±6 80±3 79±4 76±8 81±8 

15 81±6 80±3 79±4 76±8 81±8 

20 100±8 99±5 96±3 93±2 98±6 

30 120±8 115±5 105±3 110±2 103±6 

 

Table no.5 

Time 

in min  

F1 F2 F3 F4 F5 

0.5 7.99 8.38 5.13 4.61 6.49 

1 18.12 20.31 17.17 16.04 18.41 

1.5 36.31 33.26 33.01 63.36 32.63 

2 41.06 42.69 48.34 71.28 54.63 

2.5 53.77 62.36 67.46 82.18 64.38 

3 62.01 69.12 68.14 84.54 76.1 

3.5 76.96 79.32 70.17 87.39 84.07 

4 89.31 84.21 79.96 96.48 88.19 

4.5 93.36 92.33 81.31 99.11 90.61 

5   96.61 84.06   94.19 

 

 

formulatio

n 

codes 

Weight 

Uniformit

y 

Film 

Thickness 

mm 

Folding 

endura

nce 

Times 

 

Surfac

e 

pH 

Drug 

Content 
Appearance 

F1 100±5.1 0.39±0.008 130 5.9 100.4±0.3 
Opaque, non sticky & 

flexible. 

F2 100±8.9 0.35±0.002 180 6.1 99.8±0.1 
Opaque,  non sticky & 

flexible 

F3 98±5.0 0.42±0.002 197 6.3 98.7±0.6 
Opaque, non sticky & 

flexible. 

F4 96±4.8 0.31±0.006 192 6.0 99.9±0.8 
Opaque, non sticky & 

flexible. 

F5 97±9.3 0.29±0.002 125 6.1 100.3±0.9 
Opaque, non sticky & 

flexible. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 5 Sep-Oct 2022, pp: 797-803 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-0705797803       | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 802 

 
 

REFERENCES: 
[1]. Tripathi KD, Essentials Of Medical 

Pharmacology. 5th Ed. Published By 

Jaypee Brother’s Medical Publisher’s Pvt. 

Ltd., New Delhi: 167-184, 2003. 

[2]. Amit Khairnar, Parridhi Jain
1
, Dheeraj 

Baviskar* And Dinesh Jain
1
, 

Developmement Of Mucoadhesive Buccal 

Patch Containing Aceclofenac: In Vitro 

Evaluations, International Journal Of 

Pharmtech Research, Coden (Usa): Ijprif 

Issn : 0974-4304, Vol.1, No.4, Pp 978-

981, Oct-Dec 2009.  

[3]. Va. Deore, Rs Kumar And Ps. Gide, 

Development And Statistical Optimization 

Of Mucoadhesive Buccal Patches Of 

Indomethacin:In-Vitro And Ex-Vivo 

Evaluation, Ijapbc – Vol. 2(2), Apr-Jun, 

2013, Issn: 2277 – 4688. 

[4]. Prasanth V.V,
 

Mamatha. Y, Selvi 

Arunkumar, Sam T Mathew, Abin 

Abraham, Formulation And Evaluation of 

Mucoadhesive Buccal Patches of 

Aceclofenac, Scholars Research Library 

Der Pharmacia Lettre, 2012, 4 (1):297-

306. 

[5]. Subhash V. Deshmane, Madhuri A. 

Channawar, Anil V. Chandewar, Unmesh 

M.Joshi, Kailash R. Biyani, Chitosan 

Based Sustained Release Mucoadhesive 

Buccal Patches Containing Verapamil 

Hcl:L. 1, Suppl 1, Nov.-Dec. 2009, 

International Journal Of Pharmacy And 

Pharmaceutical Sciences, Vol. 1, Suppl 1, 

Nov.-Dec. 2009. 

[6]. Kakkar And Ajay Gupta, Indian Drugs, 

1992, 29 (7), 308. 

[7]. Nagarajan, S. Narmada, M. Ganeshan, 

Buch. N. Nalluri, The Eastern Pharmacists 

– December 1996   Volume No. 468 Page 

No. 127. 

[8]. Ofner, C.M. III, Schott, H, J. Pharm. Sci 

1986, 75, 790 – 796. 

[9]. Santosh Kumar Mishra, Navneet Garud
  

and Ranjit Singh, Development And 

Evaluation Of Mucoadhesive Buccal 

Patches Of Flurbiprofen, Pharmaceutical 

Technology, Acta Poloniae Pharmaceutica 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 5 Sep-Oct 2022, pp: 797-803 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-0705797803       | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 803 

N Drug Research, Vol. 68 No. 6 Pp. 

955n964, 2011. 

[10]. Feng S. S, Nonoparticles Of 

Biodegradable Polymers For New-

Concept Chemotherapy.Expert Rev. Med. 

Dev., 2004, 1, 115-125. 

[11]. Shalini Mishra, G. Kumar, P. Kothiyal,  A 

Review Article: Recent Approaches In 

Buccal Patches, The Pharma Innovation, 

Issn:2277-7695, Coden Code: PIHNBQ, 

ZDB-Number: 23038-2, Ic Journal No: 

7725. 

[12]. Ankita Saxena, Gulab Tewari, Shubhini 

Awasthi Saraf , Formulation And 

Evaluation Of Mucoadhesive Buccal 

Patch Of Acyclovir Utilizing Inclusion 

Phenomenon,  Brazilian Journal Of 

Pharmaceutical Sciences, Vol. 47, N. 4, 

Oct./Dec., 2011. 

[13]. Navneet Verma
 

, Pronobesh 

Chattopadhyay, Preparation of 

Mucoadhesive Patches for Buccal 

Administration Of Metoprolol Succinate: 

In Vitro And In Vivo Drug Release And 

Bioadhesion, 

Dx.Doi.Org/10.4314/Tjpr.V11i1.2. 

[14]. N. G. Raghavendra Rao, B. Shravani, 

Mettu Srikanth Reddy, Overview On 

Buccal Drug Delivery Systems, J. Pharm. 

Sci. & Res. Vol.5(4), 2013, 80 – 88. 

[15]. Revathi Neelagiri, Mettu Srikanth Reddy, 

N.G.Raghavendra Rao, Buccal Patch As 

Drug Delivery System: An Overview, 

International Journal Of Current 

Pharmaceutical Research, Issn- 0975-7066 

Vol 5, Issue 2, 2013. 

[16]. 1
Neelam Sandeep Reddy, deepak Kumar 

B, nitin Kashyap U, venkata Sairam K, 

Ramya S, Formulation And Evaluation Of 

Pantoprazole Buccal Patches, Int. J. Pharm 

& Ind. Res Vol - 02 Issue - 01 Jan – Mar 

2012. 

[17]. Vaishali A. Chaudhari, Dr. Suraj 

M.Sarode, Prof. Bhushankumar S. Sathe, 

Dr. Gautam P.Vadnere, Formulation and 

Evaluation of Mucoadhesive Buccal 

Tablet of Flurbiprofen, World Journal of 

Pharmacy and Pharmaceutical Sciences 

Volume 3, Issue 5, 945-962. Research 

Article Issn 2278 – 4357. 

[18]. F W Choy; H Y Kah; K P Kok. Int. J. 

Pharm, 1999, 178, 11-22.  

[19]. R Khanna; S P Agarwal; A Ahuja. Indian 

J. Pharm. Sci, 59, 1997, 299–305. 

[20]. Mona Semalty; Ajay Semalty; Ganesh 

Kumar; Vijay Juyal. International Journal 

of Pharmaceutical  Sciences And 

Nanotechnology ,1 (2), 2008,187-190.  

[21]. Y Vamshi; K Vishnu; G Chandrasekhar; 

Ramesh; Y Madhusudan Rao. Current 

Drug Delivery, 2007, 4, 27-39. 

[22]. Singh S, Jain S, Muthu M. S, Tiwari S, 

Tilak R., Preparation and Evaluation of 

Buccal Bioadhesive Films Containing 

Clotrimazole. AAPS Pharmscitech, 2008, 

Vol. 9, No. 2, 660-667. 

[23]. Betz G, Burgin P.J, Leuenberger H. Power 

Consumption Profile Analysis and Tensile 

Strength Measurement During Moist 

Agglomeration. Int. J. Pharm, 2003, 252: 

11-25. 

[24]. Nakamura F, Ohta R, Machida Y, Nagai 

T, In-Vitro And In-Vivo Nasal 

Mucoadhesion Of Some Water-Soluble 

Polymers, Int. J. Pharm. 1996, 134: 173–

181. 

[25]. Parodi B, Russo E, Caviglioli G, Cafaggi 

S, Bignardi G, Development And 

Characterization Of A Buccoadhesive 

Dosage Form Of Oxycodone 

Hydrochloride, Drug Dev. Ind. Pharm. 

1996, 22: 445–450. 

[26]. USP, 23/NF 18, USP Convention, 

Rockville. 1996, Pp. 1792–1795. 

[27]. Semalty A, Bhojwani M, Bhatt G. K, 

Gupta G. D, Shrivastav A. K., Design And 

Evaluation Of Mucoadhesive Buccal 

Films Of Diltiazem Hydrochloride. Indian 

J. Pharm. Sci., 2005, 67: 548-552. 

[28]. Junginger H. E, Hoogstraate J. A, Verhoef 

J. C, Recent Advances In Buccal Drug 

Delivery And Absorption — In Vitro And 

In Vivo Studies. J. Controlled Release 

1999, 62: 149–159. 

[29]. Chaus w. N.,shrivastava b.rao k. P. jadge 

d.r.satpute k. L.dongre O. S. Formulation 

and development of chitosan based sub 

dermal implants, Journal of global trends 

in pharmaceutical sciences, jgtps/ 5(3)-

(2014) 1839 – 1843. 

[30]. Chaus W. N., Rao K. P., Satpute K. L., 

Kshirsagar S. D. and Sonvane S. M. 

Formulation and Evaluation of sub dermal 

Implants containing NSAID, Scholars 

Research Library Der Pharmacia Lettre, 

2012, 4 (3):911-918 

 

 


