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Abstract

Patience who suffered from menstrual pain disease is generally prescribed the non-steroidal anti-inflammatory drug
(NSAIDs). Monorrhagia or another blood disorder & some gynecological disorder, which impairs body function and acts
as an economic burden. Due to respective use of ACE by oral route, it may cause GI complication such as bleeding, pain,
perforation, abdominal pain, and swelling. To decrease the side effect of ACE, it is given by topical route in promotes the
safety & efficacy of the ACE. The Mefenamic Acid pharmacosomes were prepared by the hand shaking method technique
and evaluated by various methods such as in-vitro release study, % yield, drug entrapment efficiency, pH of the prepared
formulation. The prepared system was also characterized by FTIR spectrophotometer to identify the drug-excipients
interaction. The maximum entrapment efficiency of pharmacosomes was found to be 90%. The main aim of this study
was to develop and characterized a vesicular drug carrier system for topical delivery of Mefenamic Acid to overcome
the problem related with oral route.
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1. Introduction

Recently, researchers engaged the development of novel vesicular systems such as Liposomes, Niosomes, transfersome
etc. Since the development of each has some of the advantages and some disadvantages. Newer systems developed with,
a motive to overcome previous system disadvantage. So pharmacosome came in market with the new scientific
approach. Oxidative degradation occurred in case of transfer some which can be overcome in case of pharmacosome [1-
3]. Anovel drug delivery system has been utilizing a lot in the past few years, and attention is also being paid to further
develop this system [1,2].

Pharmacosomesdefined as “the colloidal dispersion of drug covalently bond to lipids, and many exist as an ultrafine
vesicular micellae or hexagonal aggregates depending upon the chemical structure of drug-lipid complex.” The term
“Pharmacosomes” derived from the two words i.e.pharmacon which means active principle & soma, carrier [3-5].
Pharmacosome are hexagonal complex of amphillic phospholipid & drug contains active H2 which bind to phospholipid
complex. They also give better biopharmaceutical properties to drug which results to improved bioavailability.
Pharmacosome already prepared for several NSAIDS, Cardiovascular, proteins &Anti neoplastic drugs. The objective of
this delivery system is to target the drug at specific site during the time period of treatment as to produce the stable,
efficacious and safe delivery system of Mefenamic Acid to overcome complications related to oral route by formulating
the pharmacosomes of Mefenamic Acid for topical use. This delivery system is used in study because of their specialized
characteristics and helps to incorporate the Mefenamic Acid efficiently and used as topically and ultimately reduce the
oral side effects of Mefenamic Acid.
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1.1. Principle

The pharmacosome is based on principle, drug is bind with lipid covalently where compound resulting is a carrier &
active compound at same time & the physicochemical properties depend on lipid &drug [6,7].

2. Material and methods

2.1. Materials

Mefenamic Acid was received as a gift sample from Syknokem Pharmaceutical, Haridwar, Uttrakhand, India. Soya
lecithin, Methanol,Cholesterol,Mannitol,di-ethyl-ether,Poly vinyl Pyrollidone, Hydroxy Propyl Cellulose and
Polyethylene glycol 400 were taken from Global Institute of Pharmaceutical education and research institute Kashipur
Laboratory. All other materials and chemicals used were of either pharmaceutical or analytical grade.

2.2. Method

Perparation of topical drug-loaded Mefenamic acid Pharmacosomes was prepared by the hand-shaking method. (8-10)
In this method, 3gm of mannitol powder and cholesterol in 3%, 2%, 4% and 5% were placed in 250ml RBf and held at
a temp. of 70-80°Cand also flask rotated at a speed of 855 rpm for 25-30 min in a rotatory evaporator [8,10].

Mefenamic Acid (50mg) and lecithin with a ratio of 0.1:1, 0.1:2, 0.1:3 and 0.1:4 was dissolved in methanol and di-ethyl
ether in the ratio of 1:4 v/v and add 0.5ml aliquot of the above organic solution were introduced in RBF containing
mannitol and cholesterol at 37°CAfter drying a second aliquot (0.5ml) of the solution was added and then dried, a thin
film is formed on the surface of RBF and placed in a 230esiccators overnight and the sieved with 100 mesh. The
Mefenamic Acid loaded Pharmacosomes were prepared and mentioned as f1, {2, {3, f4, f5 and 6 [11,12].

Table 1 Composition table of different formulation

Formulation | Mefenamic | Methanol | Soya Mannitol | Polyvinyl Cholesterol | HPMC(mg)
code acid(mg) (ml) lecithin(gm) pyrrolidone | (%)
(mg)

F1 50 1 1 3 - 2% 20

F2 50 1 2 3 - 5% -

F3 50 1 3 3 0.5 3% -

F4 50 1 4 3 - 6% 10

F5 50 1 5 3 10 4% -

F6 50 1 6 3 10 7% 10

2.3. Angle of repose

It can be determining the flow property of powder. Generally, the higher is the angle of repose poor is the flowability of
powder. This method is used in glass funnel method314. The formula is:

tan@ = —
r

Therefore,
(= Tan-1 (h/r)
S0,
@ = Angle of repose

h = Cone height
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r = Cone radius made by blend of powder

2.4. Tapped Density

It is also determining the flowability & geometry. It is determined by tapping using weighed the sample amount in
measuring cylinder?>16, The formula is-

Where,
pt = tapped density
M = Powder weight
Vt = Tapped powder

2.5. Density of bulk

Bulk density was detected by pouring preseived (#40 plexus) powder into the graduated cylinder by a large funnel &
measuring its weight & vol17.18,

It was calculated in the form of gm/cm3 and the formula is-

Mass of the sample

Bulk density = Bulk volume

Bulk Density (60) = M/V0
M= Sample mass or sample weight
V= Apparent vol. or Bulk volume

2.6. Carr’sIndex

It is determined by the uniformity of the weight?°.

Tapped density — Bulk density
Carr's Index = - x 100
Tapped density

2.7. Ratio of Hausner’s13

The ratio less than 1.25 denotes good flow and < 1.5 denotes poor flow?2?, The formula is given by:

. tapped density
Hausner's Ratio = ———————
bulk density

Hausner's ratio = (6t/50)
6t = Tapped density
60= Bulk density

2.8. Analysis of solubility

The Mefenamic acid solubility determined in a set of solvents (methanol, water, Ethanol). A small amount of solvent
(upto 1-5ml) was placed in a test-tube and then the small amount of drug was added and the solution was kept overnight
for complete solubilization. After that, the solution was sonicated for 5 min and then t 0.1ml of solution was pipette out
from the test tube and then preparation of further dilutions & absorbance was determined by the UV Spectrophotometer
against with a blank solution. The drug amount which is soluble was calculated with the calibration curve equation [21].
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2.9. Determination of melting point

The determination of melting point was performed for determining the drug purity, if there is any impurity found that
the melting point range deviates from its original readings. Mefenamic acid melting point was determined by the usage
of m.p apparatus, drug is filled (amount of sample) in capillary tube &it’s one end sealed with the help of flame and
placed apparatus pocket which is attached with thermometer. This process started & that point where the drug starts
melts was noted [15].

2.10. Moisture Content determination

The preparations were subjected for studying moisture content by using an IR moisture balance and then
placingpharmacosome at 1052C for 10min [16].

3. Results and discussion

Table 2 Flow properties of Mefenamic acid (powder)

S. No. Powder Results
properties 1 2 F3 F4
1 Bulk density 0.495+0.03 0.497+0.02 0.491+0.01 0.499+0.02
2 Tapped density 0.522+0.05 0.524+0.04 0.52+0.08 0.526+0.07
3 Angle of repose 30+0.02 30.2+0.05 30.11+0.03 30.15+0.06
4 Carr’s index 27.30+0.07 27.34+0.03 27.31+0.06 27.32+0.01
5 Hausner’s ratio 1.40+0.04 1.43+0.02 1.41+0.09 1.46+0.05
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Figure 1 Release profile of different formulations
Preformulation study of mefenamic acid was done by placing the following test:-

That is drug solubility, drug melting point; flow property was done according to Indian Pharmacopoeia.The
Organoleptic properties of pharmacosome was observed by physical & visual method, the properties were matched
with the std. drug & the prepared mefenamic acid pharmacosome was non sticky in appearance.The solubility of
mefenamic pharmacosome was matched with the standard drug. The mefenamic acidpharmacosome melting point was
found to be 230.29C and standard range is 2302-2312C

Angle of repose was found to be 30 it indicates that the powder is passable. Bulk density was found to be 0.495 having
good flow property. Tapped density was found to be0.522. The in-vitro drug release study was done in USP XIII

232



GSC Biological and Pharmaceutical Sciences, 2021, 16(03), 229-234

dissolution test apparatus type II. In this, temperature was set at 372C +59C & set at 50rpm. The phosphate buffer of
1000 ml was set for 12 hr. The release of drug at diff. time interval has been analyzed by UV spectrophotometer at
285nm.

4., Conclusion

In this study, it has been concluded that the formulation of Mefenamic acid pharmacosomes provides the sustained
action of the drug. The Mefenamic acid Pharmacosomes were successfully formulating by using cholesterol, mannitol,
di-ethyl ether for topical use. In this, the polymer used as a carrier of Mefenamic acid drug release. The Mefenamic acid
pharmacosomes have a capability to penetrate the lipoidal structure easily & produce a prolonged action. When the
Mefenamic acid given orally, it will produce the GI complication so, to overcome this, the topical preparation of
Mefenamic acid pharmacosome can be formulated; it is used in the treatment of Monorrhagia or another blood disorder
& some gynecological disorder.

Therefore, it was concluded that the formulation could be very promising alternative for the topical or transdermal
treatment.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest.

References

[1] Bangham AD, et al. The action of steroids and streptolysin S on the permeability of phospholipid structures to
cation. ] MolBiol. 1965; 13: 238.

[2]  BijuSS, et al. Vesicular System: An overview. Indian J. Pharm Sci. 2009; 71(4): 421-427.

[3] Bombardelliet, et al. Phospholipid-Polyphenol complexes: A new concept in skincare ingredients. Cosm toil.
1991; 106(3): 69-76.

[4] M] Poznansky, RL Juliano. Biological approaches to the controlled delivery of drugs: A critical review,
Pharmacological Reviews. 1984; 36: 277-336.

[5]  Vaizoglu O, et al. Pharmacosome: a novel drug delivery system, 1996, Acta Pharm Suec. 1996; 23: 163-172.

[6] MO Vaizoglu, PP Speiser. Pharmacosomes- A Novel Drug Delivery System. Acta Pharmaceutica Suecica. 1986; 23:
163-172.

[7] Jain NK, Advances in controlled and novel drug delivery system, Edn 4, Vol. I, CBS Publishers and Distributers,
New Delhi. 2008; 276.

[8] Ugochukwu AE, Nnedimkpa O], Rita NO. Preparation and characterization of Tolterodine tartrate proniosomes,
Universal Journal of Pharmaceutical Research. 2017; 2(2): 1-3.

[9] Tanu Goyal et al. Pharmacosomes: Opening new doors for Drug Delivery, International Journal of Pharmacy and
Pharmaceutical Sciences. 2012; 4: 25-29.

[10] Durgun Me, Algin Yapar E. A critical step for the cosmetic industry: scale-up. Universal Journal of Pharmaceutical
Research. 2021; 6(3): 77-82.

[11] Jitendra Patel et al. A Review on Pharmacosomes as a Novel Vesicular Drug Delivery System” , World journal of
pharmaceutical research. 2012; 1: 456-469.

[12] A Ping et al. Preparation and In Vivo Behavior of DidanosinePharmacosomes in Rats, Journal of Chinese
Pharmaceutical Sciences. 2005; 3: 227-235.

[13] Algin Yapar E, Sahiner A, Kara Ba, Tuna Yildirim S, Halat E, Bala R, Sindhu Rk. Evaluation of multifunctionality in
cosmetics. Universal Journal of Pharmaceutical Research. 2021; 6(3): 50-54.

[14] Afreen Uzmaet al. Pharmacosomes and Emulsomes: An Emerging Novel Vesicular Drug Delivery System. Global
journal of anesthesia & pain medicine. July 2020; 287- 296.

233



[15]

[16]

[17]

[18]

[19]

[20]

[21]

GSC Biological and Pharmaceutical Sciences, 2021, 16(03), 229-234

Nweje-Anyalowu Paul C, Anyalogbu Ernest AA, White Alalibo Jim. Design and evaluation of chronotherapeutic
pulsatile drug delivery system of Cilnidipine. Universal Journal of Pharmaceutical Research. 2017; 2(5): 15-18.

Pinnamaneni Bhanu Prasad. Machine Vision Systems and Image Processing with Applications”, Journal of
Innovation in Computer Science and Emgineering. 2013; 3(1): 1-4.

Edrees WHA, Abdullah QYAM, AL-Kaf AG, Naji KM. A review on comparative study between the physicochemical
and biological processes for paracetamol degradation. Universal Journal of Pharmaceutical Research. 2017; 2(2):
32-41.

DwiUtamiet al. Formation & Characterization of mefenamic acid- Nicotinamide Cocrystal during Co- milling
based on X-ray Powder Diffraction Analysis. Journal of applied Pharmaceutical Science. October 2016; 6(10):
075-081.

Sunday OS. Colon-targeted drug delivery systems: design, trends and approaches. Universal Journal of
Pharmaceutical Research. 2017; 2(4): 46-50.

Gurleen Kaur, Deepti, Kapil Kumar, Deepak Teotia. Preparation and Characterization of Floating Alginate Beads
Of Lafutidine As A Gastroretentive Dosage Form, International Journal of Pharmaceutical Sciences and Research.
2020; 11(7): 2752-2760.

Peter OI, Ifeoma UC. Development and evaluation of Albendazole microcapsule for colonic drug delivery system.
Universal Journal of Pharmaceutical Research. 2017; 2(2): 4-7.

234



