
Cite this article: Preparation of Mefenamic Acid Loaded Ethosomes by Hot Method.  Ann of Phar Nano 
Tech and Nanomedi. 2019; 2(1): 01-04.

Research Article                                                                                                                              Open Access

Annals of Pharmaceutical Nanotechnology and Nanomedicine
                                                                                              ISSN 2641-9971

Preparation of Mefenamic Acid Loaded Ethosomes by Hot Method

A.Krishna sailaja and Bibi Sara
Department of pharmaceutics, RBVRR Women’s college of pharmacy, Hyderabad

*Corresponding Author: A.Krishna sailaja, Department of pharmaceutics, RBVRR Women’s college of 
pharmacy, Hyderabad, E-Mail:- shailaja1234@rediffmail.com

Citation: Preparation of Mefenamic Acid Loaded Ethosomes by Hot Method.  Ann of Phar Nano Tech and 
Nanomedi. 2019; 2(1): 01-04.
Submitted: 27 June 2019; Approved: 01 July 2019; Published: 25 July 2019

Abstract
       TThe aim of the present investigation is to prepare mefenamic acid loaded ethosomes by hot method. 
Three formulations were prepared by altering drug to phospholipid ratio. The obtained vesicles were ex-
amined under trinocular microscope. The presence of large and small unilamellar vesicles indicates the 
formation of ethosomes.

INTRODUCTION
      Transdermal drug delivery system can be used 
as an alternative delivery of drug into the systemic 
circulation.In order to increase the number of drugs 
administered via transdermal route, novel drug de-
livery systems have to be designed. These systems 
include use of physical means, such as iontophore-
sis, sonophoresis, microneedles, etc. and chemical 
means like penetration enhancers and biochemical 
means using liposomes, niosomes, transferosomes 
and ethosomes also have been reported to enhance 
permeability of drug through the stratum corneum. 
The vesicles have been well known for their impor-
tance in cellular communication and particle trans-
portation for many years. Researchers have under-
stood the properties of vesicles structure for use 
in better drug delivery within their cavities, which 
would to tag the vesicle for cell specificity. One of the 
major advances in vesicle research was the finding a 
vesicle derivatives, known as an ethosomes1,2
Ethosomes
          They are mainly used for the delivery of drugs 
through transdermal route. Drug can be entrapped 
in ethosomes which have various physicochemical 
characteristics i.e. hydrophilic, lipophilic, or amphi-
philic. Ethosomes are soft, malleable vesicles used 
for delivery of drugs to reach the deep skin layers 
and/or the systemic circulation. The size range of 
ethosomes may vary from tens of nano meters to 
microns(μ). Ethosomes are the modified forms of 
liposomes that are high in ethanol content3,4.

Ethosomes composition 
         Ethosomes are vesicular carrier comprising 
of hydro alcoholic or hydro/alcoholic/glycolic phos-
pholipid in which the concentration of alcohols or 
their combination is relatively high. Ethosomal drug 
delivery can be modulated by altering alcohol:wa-
ter or alcohol:polyol:water ratio.  Phospholipids are 
most often used especially phosphatidylcholines 
which are amphopathic molecules in which a glyc-
erol bridge links a pair of hydrophobic acyl hydro-
carbon chains with a hydrophilic polar head group. 
Phosphatidylcholines contrast markedly with other 
amphipathic molecules in that bilayer sheets are 
formed in Preference to micellar structures because 
the double fatty acid chains give the molecule an 
overall tubular shape, more suitable for aggrega-
tion in planar sheets than in other aggregate struc-
ture5,6.
Phosphatidyl choline
          Also known as lecithin, can be derived from 
both natural and synthetic sources. They are readily 
extracted from egg yolk and soya bean but less read-
ily from bovine heart and spinal cord. They are often 
used as the principal phospholipids in liposomes 
for a wide range of application because of their low 
cost relative to other Phospholipids, their neutral 
charge, and their chemical inertness. Lecithin from 
plant sources has a high level of poly unsaturation 
in the fatty acyl chains, while that from mammalian 
sources contains a higher proportion of fully satu-
rated chains7.
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Phospholipids 
         Natural phospholipids have two hydrocarbon 
chains that are linked to a phosphate-containing po-
lar head group. In phosphoglycerides the linkage of 
fatty acid to head group is via a bridge region con-
sisting of the three carbon glycerol. In sphingolipids, 
the lipid sphingosine forms one of the hydrocarbon 
chains and it links directly to the phosphate. Phos-
pholipids can possess fatty acid of different chain 
length and unsaturation and may have different 
hydrophilic species linked to phosphate, according 
to which individual members of the phospholipids 
category are classified8.
Phosphatidyl ethanolamine (PE)
          PE has a similar head group as Phosphati-
dylcholines and the presence of hydrogen’s directly 
attached to the nitrogen of ethanolamine permits 
interactions of adjacent molecules in the membrane 
by hydrogen bonding. At low or neutral pH, the ami-
no group is protonated, giving a neutral molecule, 
which prefers to form hexagonal II phase inverted 
micelles to lamellar structures when above the main 
phase transition temperature9.
Phosphatidyl glycerol (PG) 
         PG possess a permanent negative charge over 
the normal physiological pH range. In addition, it 
is directly isolated from natural sources & readily 
prepared semi synthetically from other lipids by the 
action of phospholipase D in the presence of glycer-
ol10.
Phosphatidyl serine (PS) 
           PS is linked to the phosphate via its hydrox-
yl group, leaving the carboxyl and amino functions 
both free and ionized to from a neutral zwitter ion. 
The net charge of the PS head group is therefore 
negative as a result of the charge on the phosphate. 
Membranes containing PS show a marked sensitiv-
ity to calcium, which interacts directly with the car-
boxyl functions on the head groups, causing PS mol-
ecules to aggregate within the membrane resulting 
in a condensed phase separate from that of the bulk 
lipids. Calcium also causes bridging interactions be-
tween PS on membranes of different liposomes, so 
that aggregation of these liposomes, in which pack-
ing defects have been introduced, often results in 
fusion. However, it has been reported that the pres-
ence of PS in membranes helps to stabilize them 
during freeze-drying in the presence of sugars11.
Phosphatidic acid (PA)
            Absence of any substitution on the phos-
phate in PA confers a very strong negative charge to 
the molecule. Dispersions of PA alone in water have 
a pH of between 2 and 3, and rapid neutralization 
with acid can cause membrane reorganization, un-
der the influence of electrostatic effect to produce

 unilamellar vesicles.
Sphingo myelin(SM)
          SM is found to varying extents in the erythro-
cyte plasma membranes of a number of mammali-
an species and completely replaces PC in sheep red 
cells. It is also readily extracted from nervous tissue. 
It is a neutral molecule with the same phosphocho-
line head group as PC. SMs have hydrocarbon chains 
often markedly different in length and with a degree 
of unsaturation giving rise to transitition between 
20˚C and 40˚C. Membrane packing is tighter than for 
PC by virtue of the extra hydrogen bonding made 
possible in the bridge region by the presence of the 
amide hydrogen, which participates in interaction 
between adjacent sphingomyelin molecules, and 
probably also with cholesterol12.
Lyso-phospholipids
           Lipids described above other then lyso- phos-
pholipids can lose a fatty acid chain by either chem-
ical or enzymatic hydrolysis to give single chain 
amphiphiles. While they do not from membranes 
themselves. They are often present in membranes 
as impurities either of the starting components or 
as a result of degradation during storage. In high 
concentrations lysophospholipids can disrupt mem-
branes and they can be highly toxic for cells and 
whole organisms. Membrane disruption with LPC 
only occurs when there is an imbalance in chains 
in the membrane relative to the head groups. The 
action of phospholipaseA converting PC to LPC and 
fatty acid does lead to perturbations until the fatty 
acid has been removed from the membrane where 
upon increase in permeability13
         Mefenamic acid(MA) is a NSAID which is an 
anthranilic acid derivative. It is available as tablets, 
capsules and suspensions. The available dose for 
this drug is 250mg thrice a day. MA has a wide range 
of gastrointestinal disorders, like gastrointestinal 
bleeding and gastric upset. MA is classified as class 
II drug on the basis of biopharmaceutical classifica-
tion system, because of its poor solubility over the 
pH range of 1.2-7.5.The biological half life of MA is   
2-4 h. Because of short half life frequent administra-
tion of drug is required which leads to chances of 
missing the dose of the drug. It also acts by block-
ing COX1 and COX2 receptors. The major adverse 
effects includes blood and bone marrow problems, 
blood in the urine, blurred vision, breathing prob-
lems, bronchospasm, confusion, convulsions, de-
pression, diarrhea ,difficulty sleeping, ear pain, eye 
or eyesight problems, feeling dizzy, feeling drowsy, 
feeling nervous and fluid retention. Hence to mini-
mize the adverse effects associated with cyclooxy-
genase blockade such as GI Bleeding and cardiovas-
cular problems there is need to develop site specific
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 drug delivery system for mefenamic acid 14. 

Figure 1: Representation of ethosome contents
         The ethosomal system is composed of, high 
concentration of alcohol, phospholipid and water. 
The high concentration of ethanol makes ethosomes 
unique because ethanol causes disturbance of skin 
lipid bilayer organization, hence when incorporated 
into a vesicle membrane, it enhances the vesicles’ 
ability to penetrate the stratum corneum15.
METHOD OF PREPARATION
Hot method
            In this method, phospholipid is dispersed 
in water by heating in a water bath at 40°C until a 
colloidal solution is obtained. In a separate vessel 
ethanol and propylene glycol are mixed and heated 
to 40°C. Once both mixtures reach 40°C, the organ-
ic phase is added to the aqueous one. The drug is 
dissolved in water or ethanol depending on its hy-
drophilic/hydrophobic properties. The vesicle size 
of ethosomal formulation can be decreased to the 
desired extent using probe sonication or extrusion 
method. Three formulations were prepared by al-
tering drug to phospholipid ratio16.
Optimization of stirring speed (rpm)
          Process parameters such as stirring speed 
were optimized. Three formulations were prepared 
by varying stirring speed.
Table 1: Optimization of stirring speed

Stirring  speed Observation 
    300 rpm The mixing of formulation ingredients was 

uneven.
   500 rpm There was even formation of spherical 

vesicles.
   700 rpm The formed vesicles were broken and 

incomplete.
From the literature it was observed that 500 rpm 
was the optimized stirring speed required for the 
preparation of ethosomes.
Optimization of heating temperature:
Table 2: Optimization of heating temperature

Heating temperature Observation 
30ᵒc
 40oc
50ᵒc

less number of vesicles formed 
There was even formation of etho-
somal vesicles.
Vesicles  were crushed

From the results it was observed that 40oc was the 
optimized heating temperature required for the 
preparation of ethosomes because the phospholipid 
dissolves in water at that particular temperature.
Visualization of vesicles 
          Vesicles are visualized by Transmission elec-
tron microscopy (TEM) and scanning electron mi-
croscopy (SEM).

Figure2:- photomicrographic images of F1 formula-
tion of Mefenamic acid loaded ethosomes prepared 
by hot method
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Figure3: Photomicrographic images of F2 formula-
tion of Mefenamic acid loaded ethosomes prepared 
by hot method

Figure4: photomicrographic images of F3 formula-
tion of Mefenamic acid loaded ethosomes prepared

by hot method.
Conclusions
        Mefenamic acid loaded ethosomes were suc-
cessfully prepared by hot method. Three formula-
tions were prepared by altering drug to phospholip-
id ratio. Process parameters such as stirring speed 
and hydration temperature were optimized. Further 
studies has to be performed to know the entrap-
ment efficiency, stability and drug release.
REFERENCES
1. Jain NK. Advances in Controlled and Novel Drug De-
livery.CBS Publishers and Distributers First edition. New Delhi, 
2001; 426-451.
2. Patel R, Singh SK, Singh S, Sheth NR, Gendle R, “De-
velopment and Characterization of Curcumin Loaded Transfer-
some for Transdermal Delivery” J. Pharm Sci. Res., 2009, 1 (4), 
71-80.
3. Sheo DM, Shweta A, Vijay KT, Ram CD, Aklavya S, Ghan-
shyam M, “Enhanced Transdermal delivery of indinavir sulfate 
via transfersomes”, Pharmacie Globale (IJCP), 2010, 1 (06), 1-7.
4. Panchagnula R, “Transdermal delivery of drugs”, Indi-
an Journal Pharmacology, 1997, 29, 140-156.
5.  Cevc G, Schatzlein A, Blume G. Transdermal drug car-
riers: Basic properties, optimization and transfer efficiency in 
case of epicutaneously applied peptides. J. Control. Rel.1995; 
36:3-16.
6. Jain S. Vesicular approaches for transdermal delivery 
of bioactive agent. PhD thesis Dr. H.S. Gour University Sagar In-
dia 2005
7. Verma P, Pathak K. Therapeutic and cosmeceutical po-
tential of ethosomes: An overview. J. Adv. Pharm. Technol. Res. 
2010; 1(3):274-82.
8. Modi CD, Bharadia PD, “Transfersomes: New Domi-
nants for Transdermal Drug Delivery”, Am. J. PharmTech Res., 
2012, 2 (3), 71-91.
9. Prajapati ST, Patel CG, Patel CN, “Transfersomes: A Ve-
sicular Carrier System For Transdermal Drug Delivery”, Asian 
Journal of Biochemical and Pharmaceutical Research, 2011, 2 
(1), 507-524.
10. Kombath RV, Minumula SK, Sockalingam A, Subadhra 
S, Parre S, Reddy TR, David B, “Critical issues related to trans-
fersomes – novel Vesicular system”, Acta Sci. Pol., Technol. Ali-
ment., 2012, 11 (1), 67-82.
11. Swarnlata S, Gunjan J, Chanchal DK, Shailendra S, “De-
velopment of novel herbal cosmetic cream with Curcuma longa 
extract loaded transfersomes for anti-wrinkle effect”, African J 
Pharm Pharmacol, 2011, 5 (8), 1054-1062.
12. Schatzlein A, Cevc G, “Skin penetration by phospholip-
ids vesicles, Transfersomes as visualized by means of the Confo-
cal Scanning Laser Microscopy, in characterization, metabolism, 
and  novel biological applications”, AOCS Press, 1995, 191-209.
13. Krishna sailaja A. and Sreelola U. Preparation and 
characterization of Ibuprofen loaded polymeric nanoparticles 
by solvent evaporation technique. International Journal of 
pharmacy and pharmaceutical sciences. 2014,6(8), 416-421.
14. Rao Y, Zheng F, Zhang X, Gao J, Liang W. In vitro per-
cutaneous permeation and skin accumulation offinasteride 
using vesicular ethosomal carrier.AAPS PharmSciTech.2008; 
9(3):860-5.
15. Sheer A, Chauhan M. Ethosomes as vesicular carrier 
for enhanced transdermal delivery of Ketoconazole - Formula-
tion and Evaluation. IJPIs J. Pharm. Cosmetol. 2011; 1(3):1-14.
16. Krishna Sailaja A. and Amareshwar P. Preparation of 
chitosan coated nanoparticles by polymerization technique. 
Asian journal of pharmaceutical and clinical research. 2011, Vol 
4(suppl 1), 73-74.


