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ABSTRACT 
Pharmacosome is a potential approach in the vesicular drug delivery system which exhibit several advantages over conventional vesicular drug delivery 
systems. Pharmacosomes are amphiphilic lipid vesicular system possessing phospholipid complexes of drugs. Drugs bearing active hydrogen atom can be 
esterified to the lipid. This type of vesicular system improves permeation of drugs across the biomembranes and thus results in an improvement in the 
bioavailability and can also improve the pharmacokinetic and pharmacodynamic properties of various types of drug molecules.This vesicular system can be 
characterized by surface morphology, solubility study, differential scanning calorimrtry, x-ray powder diffraction, in vitro dissolution study. Pharmacosomes 
are suitable for incorporating both hydrophilic and lipophilic drugs.Preparations of pharmacosomes are basically performed for various non-steroidal anti-
inflammatory drugs, proteins, cardiovascular and antineoplastic drugs. 
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INTRODUCTION 
A dramatic improvements have been made in the 
development of drug delivery systems which in turn control 
the rate of drug delivery, sustain the duration of therapeutic 
action and targeting the drugs at the specific sites.1  These 
improvements result in the development of novel drug 
delivery system for the following purposes - 
 i) Controlled administration of therapeutic dose. 
 ii) Maintenance of drug concentration within an optimal 
range for prolonged action. 
iii) Maximum efficacy-dose relationship. 
iv) Reduction of adverse effects or toxic effects. 
 v) Reduction of frequent dose intake. 
vi) Enhancement of patient compliance. 
The different types of pharmaceutical carriers are as follows 
– particulate, polymeric, macromolecular and cellular carrier. 
Particulate carriers are also called as colloidal carrier system, 
includes lipid particles, microspheres, nanoparticles, 
polymeric micelles and vesicular systems.2,3,4,5,6 The vesicular 
systems are concentric lipid bilayer assemblies and these are 
formed when certain amphiphilic building blocks are 
confronted with water. Biologic origin of these vesicles was 
first reported in 1965 by Bingham, and thus called as 
Bingham bodies.7 Vesicular systems extend the therapeutic 
index by encapsulating the drug molecules inside the 
vesicular structure. It prolongs the presence of drug 
molecules in systemic circulation and reduce the toxicity 
which in turn results in the modification of pharmacokinetics 
and biodistribution of drugs. Now a days these vesicular 
systems are widely used in tumour targeting to brain, gene 
delivery etc.8 

Advantages of vesicular drug delivery system 
i) Due to small size, chemistry, and distribution these 
particulate carriers correlate the structure and function of 
biomolecules. 
ii) Due to size, chemistry and nature, these systems facilitate 
better drug permeability from biological membrane and 
enhance the solubilization of practically insoluble drugs. 
iii) Delayed elimination of rapidly metabolized drugs 
facilitate sustained release.9 

iv) These system reduces the adverse effects and provide 
better targeting to body tissues and specific sites. 

v) Site specific targeting can be achieved by modifying the 
surface properties of carriers. 
Features and problems associated with conventional 
vesicular system10,11 
Various types of vesicular systems such as liposomes, 
niosomes, transferosomes have been developed in the 
transport and targeting of therapeutic agents. The features and 
problems of conventional vesicular system are described in 
table 1. 
The problems associated with the conventional vesicular 
systems can be avoided by the development of 
pharmacosomes. 
Pharmacosomes are amphiphilic lipid vesicular systems 
possessing phospholipid complexes to improve 
bioavailability of poorly water soluble as well as poorly 
lipophilic drugs. These particulate carriers are colloidal 
dispersion of drugs bound covalently, electrostatically or by 
hydrogen bonds to phospholipid. Drugs containing active 
hydrogen atom (-COOH, -OH, -NH2) can be esterified to the 
lipid, with or without spacer chain. Depending upon the 
chemical structure, pharmacosomes exist as ultrafine, 
miceller or hexagonal aggregates. Like other vesicular system 
pharmacosomes reduce the interfacial tension at higher 
concentration due to mesomorphic behaviour. The 
development of pharmacosome is dependent on surface and 
bulk interactions of lipids with drugs. Pharmacosome can 
pass through the biomembranes efficiently and exhibit 
several advantages over conventional vesicular drug delivery 
systems. Pharmacosomes have been prepared for various 
non-steroidal anti-inflammatory drugs, proteins, 
cardiovascular and anti-neoplastic drugs. Pharmacosomes 
improved the pharmacokinetic and pharmacodynamic 
properties of various types of drug molecules.12 

ADVANTAGES OF PHARMACOSOMES 10 
i)   No problem of drug incorporation. 
ii)   No risk of leakage of drug as it is covalently conjugated 
with lipid. However loss may occur due to hydrolysis. 
iii)  Predetermined, maximum entrapment efficiency can be 
achieved as the drug is covalently conjugated with lipid. 
iv)  Pharmacosomes are suitable for incorporating both 
hydrophilic and lipophilic drugs. 
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v)   In the vesicular and miceller state the phase transition 
temperature of pharmacosomes have significant effect on 
their interaction with membranes. 
vi)   Pharmacosomes can interact with biomembranes 
enabling a better transfer of active ingredient. This interaction 
leads to change in phase transition temperature of 
biomembranes thereby improving the membrane fluidity 
leading to enhance permeations. 
vii)  Membrane fluidity of pharmacosome depends upon the 
phase transition temperature of drug-lipid complex but 
release rate is not affected. 
viii) Pharmacosomes have some importance in escaping the 
tedious steps of removing the free unentrapped drug from the 
formulation. 
ix)   Physicochemical stability of pharmacosome depends 
upon the physicochemical properties of drug-lipid complex. 
x)    Degradation of drug molecule depends to a great extent 
on the size and functional groups of drug molecule, chain 
length of lipid and spacer. 
xi)   It can be given orally, topically, extra or intravascularly. 
xii)  Reduced cost of therapy. 
LIMITATIONS OF PHARMACOSOMES 
i) Covalent bonding is required to protect the leakage of 
drugs. 
ii) Amphiphilic nature is responsible for synthesis of a 
compound. 
iii) Surface and bulk interaction of lipid with drug is the basic 
principle of pharmacosomes. 
iv) On storage, pharmacosome undergoes fusion, 
aggregation, as well as chemical hydrolysis.13 
COMPONENTS OF PHARMACOSOMES 
The essential three components for the delivery system are as 
follows 
i) Drugs 
Drugs containing active hydrogen atom (-COOH, -OH, -NH2) 
can be esterified to the lipid, with or without spacer chain and 
forms amphiphilic complex which in turn facilitate 
membrane, tissue, cell wall transfer in the organism.10 

ii) Solvent 
For the preparation of pharmacosomes, the solvent should 
have high purity and volatile in nature. A solvent with 
intermediate polarity (between the polarity of phospholipid 
and drug) is selected for pharmacosome preparation.14 

iii) Lipid 
Phospholipids are the major structural components of 
biological membranes, where two types of phospholipids 
exist – phosphodiglycerides and sphingolipids, together with 
their corresponding hydrolysis products. The most common 
phospholipid is phosphatidylcholine molecule. 
Phosphatidylcholine is an amphipathic molecule in which a 
glycerol bridge links a pair of hydrophobic acyl hydrocarbon 
chains, with a hydrophilic polar headgroup, phosphocholine. 
Most commercial lecithin products contain 20% 
phosphatidylcholine. Lecithins comtaining 
phosphatidylcholine can be obtained from vegetable 
(mainly), animal, and microbial sources. Lecithin is also 
available as a dietary supplement in two firms: as granular 
lecithin (oil-free refined lecithin with calcium phosphate as a 
flow agent); and as capsules containing a dispersion in oil. 
Phosphatidylcholine has following advantages 
i) Clinical studies have shown that choline is essential for 
normal liver function and acts as an effective 
hepatoprotective. In vitro studies have shown that these 
phosphatidylcholine increase hepatic collagenase activity and 

prevent fibrosis and cirrhosis by encouraging collagen 
breakdown.15,16 

ii) It maintains cell membrane integrity. 
PREPARATION METHODS 
Generally pharmacosomes can be prepared by two methods 
which are as follows17 

i) Hand shaking method- In this method a mixture of drug 
and lipid are dissolved in a volatile organic solvent such as 
dichloromethane in a round bottom flask. The organic solvent 
is removed at room temperature using a rotary evaporator, 
which leaves a thin film of solid mixture deposited on the 
walls of flask. The dried film can then be hydrated with 
aqueous medium and readily gives a vesicular suspension. 
ii) Ether injection method- In this method organic solution 
of drug-lipid complex is injected slowly into the hot aqueous 
medium wherein the vesicles are formed readily. 
CHARACTERIZATION OF PHARMACOSOMES 
i) Fourier transform infrared spectroscopy 
The formation of the complex can be confirmed by infrared 
spectroscopy comparing the spectrum of the complex with 
the spectrum of individual components and their mechanical 
mixture. Fourier transform infrared spectroscopy is an 
important analytical tool for the evaluation of stability of the 
pharmacosome. Stability can be evaluated by comparing the 
spectrum of the complex in solid form with the spectrum of 
its microdispersion in water after lyophilization, at different 
time intervals.18 

ii) Surface morphology 
Surface morphology of the pharmacosomes can be observed 
with scanning electron microscopy (SEM) or transmission 
electron microscopy (TEM). The shape and size of the 
pharmacosomes may be affected by the purity grade of 
phospholipid and the process variables such as speed of 
rotation, vacuum applied or the method used. 
Pharmacosomes prepared by low purity grades of lipids 
yields a greasy product, which in turn results in the formation 
of sticky large aggregates. Pharmacosomes prepared by very 
high purity grades (> 90%) lipids are prone to oxidative 
degradation, which in turn adversely affect the stability of 
complexes. Most commonly phospholipids of  ̴ 80% purity 
have been used. 
iii) Solubility studies 
Solubility of the drug, phospholipid, their physical mixture 
and the pharmacosome can be evaluated. The apparent 
partition coefficient can be determined by the shake-flask 
method where two phases are mutually saturated before use.19   
Equal volumes of buffer solutions with a different pH (from 
2.0 to 7.4) and 1-octanol containing phospholipid complex 
are mixed properly in the screw-capped penicillin bottles and 
equilibrated under constant shaking at 37ºC for 24 h. After 
separating the aqueous phase, the concentration of drug in 
this aqueous phase is determined by HPLC or UV 
spectrophotometry. 
iv) Differential scanning calorimetry 
This thermoanalytical technique is performed to determine 
drug-excipient compatibility and to demonstrate the possible 
interactions. Here, an interaction is concluded by elimination 
of endothermic peak(s), appearance of new peak(s), and 
change in peak shape and its onset, peak temperature/melting 
point and relative peak area or enthalpy. 
v) X-ray powder diffraction 
X-ray powder diffraction is performed to determine the 
degree of crystallinity by using the relative integrated 
intensity of reflection peaks. The integrated intrensity is 
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given by the area under curves of the XRPD patterns and it 
represents the specimen characteristics. 
vi) In vitro and in vivo evaluations 
Depending upon the expected therapeutic activity of 
biologically active phytoconstituents, models of in vivo and 
in vitro evaluations have been carried out. For example, in 
vitro antihepatotoxic activity can be evaluated by antioxidant 
and free radical scavenging activity of phytosomes. In vitro 
dissolution studies can be done with media of different pH in 
a standard dissolution apparatus to determine the pH 
dependent dissolution profile. The hepatoprotective activity 
in vivo can be observed by investigating the effect of 
prepared pharmacosomes on animal against thioacetamide, 
paracetamol or alcohol induced hepatotoxicity.14 

APPLICATIONS OF PHARMACOSOMES AS NOVEL 
DRUG DELIVERY SYSTEM 
In the development of novel ophthalmic dosage forms 
pharmacosomes are the amphiphilic lipid vesicular system. 
Any drug bearing a free carboxyl group or active hydrogen 
atom can be esterified to the hydroxyl group of a lipid 
molecule thus forming an amphiphilic prodrug. These are 
converted to pharmacosome on dilution with tear 20 and 
enhance transport across cornea and facilitates control release 
profile.21 Pharmacosome elicit greater shelf stability.12 

L.M.Raikhman et al.22 discussed the pharmacosomes as 
building particles characterized by high degree of selectivity 
(acting on target cells). These are capable of delivering 
various biologically active substances including biopolymers 
(nucleic acid and proteins). 
A. Semalty et al.23 optimized development and evaluation of 
pharmacosomes of aceclofenac and found the drug content 
was 91.88% (w/w) for aceclofenac phospholipid complex 
(1:1) and 89.03% (w/w) for aceclofenac phospholipid 
complex (2:1). Solubility of aceclofenac pharmacosome was 
found to be higher than the aceclofenac. In this study the free 
aceclofenac showed a total of only 68.69% drug release at the 
end of 4hr dissolution study while aceclofenac 
pharmacosome (1:1) showed 79.78% and aceclofenac 
pharmacosome (2:1) showed 76.17% at the end of 4hr 
dissolution study. 
A. Semalty et al.24 studied development of diclofenac 
pharmacosome and physicochemical evaluation for drug 
solubility, in vitro dissolution study, drug content, surface 
morphology,crystallinity and phase transition behaviour. 
Water solubility of diclofenac pharmacosome was found to 
be 22.1µg/ml as compared to 10.5 µg/ml of diclofenac. Drug 
release of diclofenac pharmacosome was 87.8% as compared 
to 60.4% of diclofenac at the end of 10hr dissolution study 
and the drug content of diclofenac pharmacosome was found 
to be 96.2+/-1.1 % . In SEM , pharmacosomes of diclofenac 
were found to be disc shaped. XRPD analysis and DSC 
thermograms proved the formation of phospholipid complex. 
M. Han et al.25 optimized preparation and evaluation of 
20(S)-protopanaxadiol pharmacosome and showed that the 
encapsulation efficiency of protopanaxadiol pharmacosome 
was (80.84+/-0.53) with the diameter of 100.1 nm and 
(72.76+/-0.63) with the diameter of 117.3 nm. Thus the 
selected formulation and technology are simple and 
preparation properties are more stable. 
AI PING et al.26 prepared didanosine pharmacosomes by 
using tetra hydro furan injection method and investigate the 
in vivo behaviour of pharmacosomes in rats by determining 
the drug in plasma and tissues with HPLC. From the result it 
can be concluded that pharmacosomes elicit liver targeting 
and sustained release effect in target tissues. 

Z R Zhang, J X Wang successfully optimized the preparation 
of  3',5'-dioctanoyl-5-fluoro-2'-deoxyuridine pharmacosomes 
27 by using central composite design and concluded that  3',5'-
dioctanoyl-5-fluoro-2'-deoxyuridine pharmacosomes showed 
a good targeting efficiency in vivo and can improve the 
ability of drug to cross the blood brain barrier. 
JIN Yi-Guang et al.28 prepared acyclovir pharmacosomes by 
tetrahydro furan injection and investigate the following 
properties- 
i) The negatively charged pharmacosome were nanometer 

vesicles based on analysis of trans-mission electron scanning 
calorimetry. 
ii) The effects of centrifugation and heating on stability of 

pharmacosomes were weak. 
iii) Freezing and lyophilisation disrupted pharmacosomal 

structure. 
iv) The amphiphilic pharmacosomes would insert into 

rabbit erythrocyte membranes and led to hemolysis. Plasma 
proteins in blood absorbed pharmacosomes or interfered the 
interaction with erythrocytes to reduce hemolytic reaction. 
A. Semalty et al.29 investigate development and 
characterization of aspirin –phospholipid complex (in 1:1 
molar ratio) for improved drug delivery and found that the 
drug content was 95.6% for aspirin-phospholipid 
complex.The free aspirin showed a total of only 69.42% drug 
release at the end of 10 hr dissolution study while aspirin 
pharmacosome showed a total of only 90.93% drug release at 
the end of 10 hr dissolution study in pH 1.2 acid buffer. Thus 
it can be concluded that aspirin pharmacosomes enhance the 
bioavailability of aspirin. The GI toxicity is also reduced in 
case of aspirin-phospholipid complex. 
Peng-Fei Yue et al.30 prepared and investigate the 
characteristics of geniposide pharmacosome and optimize the 
process by response surface design. The phospholipid to drug 
ratio, reaction temperature and drug concentration were 
determined as 3, 50⁰C, 5.5mg/ml respectively. Thus 
pharmacosomes can improve absorption and permeation of 
biologically active constituents. 
V.E.Ivan et al.31 studied the effect of temperature on cascade 
system of pharmacosome fusion and demonstrated that a 
combination of cell-specific drug vehicles (pharmacosomes) 
containing cascade fusion system, at appropriate temp will 
have a prominent effect on drug delivery to appropriate sites 
within an organism by using both heating and cooling of 
tissues. 
The other therapeutic applications are described in  
table 2.32-37 
CONCLUSION 
The development of pharmacosome represents a significant 
advance over the conventional vesicular systems. It offers 
protective and controlled delivery of various drugs. Influence 
of spacer groups and linkage should be observed for getting 
the therapeutic goal. Further different approaches like 
pegylation, biotinyzation have been developed to achieve the 
realistic practical application. 
REFERENCES 
1. Devi VK, Jain N, Valli KS. Importance of novel drug delivery systems in 

herbal medicines. Pharmacognosy Review 2010; 4(7): 27-31. 
2.  Zimmermann U. Cellular drug-carrier systems and their possible 

targeting, in: E.P.Goldberg (Ed.), Targeted Drugs. John Wiley & Sons, 
New York 1983; 153-200 

3. Gregoriadis G. Targeting of drugs. Nature 1977;  265:407. 
4.  Poste G, Kirsch R, Koestler T, Gregoriadis G. Liposomes Technology. 

CRC Press Inc., Boca Raton. 1983; vol 3:29. 
5.  Poznansky MJ, Uliano RL. Biological approaches to the controlled 

delivery of drugs: a critical review. Pharmacol. Rev.1983; 36:277. 



De Pintu Kumar et al. IRJP 2012, 3 (3) 

Page 105 

6.  Erdogan S, Ozer Y, Bilgili H. et al. In vivo behavior of vesicular 
urokinase. Int J Pharm. 2005; 295:1-6. 

7.  Bangham AD, Standish MM, Watkins JG. et al. Diffusion of univalent 
ions across the lamellae of swollen phospholipid. J. Mol. Biol. 1965; 
13:238. 

8.  Kumar R, Kumar S, Jha SS, Jha AK. Vesicular System-Carrier for Drug 
Delivery. Pelagia Research Library. Der Pharmacia Sinica 2011; 
2(4):192-202. 

9.  Gupta S, Singh RP, Lokwani P, Yadav S, Gupta SK. Vesicular system as 
targeted drug delivery system. International Journal of Pharmacy and 
Technology 2011; 3(2):987-1021. 

10.  Biju SS, Talegaonkar S, Mishra PR, Khar RK. Vesicular systems: An 
overview. Indian Journal of  Pharmaceutical Sciences 2006; 68( 2):141-
153. 

11.  Sangwan S, Dureja H. Pharmacosomes: A Potential Alternative to 
Conventional Vesicular Systems. Pharmaceutical Technology 2009; 
33(6):62-65. 

12.  Patel V, Agrawal YK. Current  status and advanced approaches in ocular 
drug delivery system. Journal of Global Trends in Pharmaceutical 
Sciences 2011; 2(2):131-148. 

13.  Volkering F, App. Environ. Micro. 1995; 61(5):1699–1705. 
14.  Semalty A, Semalty M, Rawat BS, Singh D, Rawat MSM. 

Pharmacosomes; the lipid based new drug delivery system. Expert 
Opinion on Drug Delivery 2009; 6(6):599-612. 

15.  Canty DJ, Zeisel SH. Lecithin and choline in human health and disease. 
Nutr Rev. 1994; 52:327-39. 

16. Lieber CS, De LM, Mak KM. Attenuation of alcohol-induced hepatic 
fibrosis by  polyunsaturatedlecithin. Hepatol 1990; 12:1390-8 

17.  Vaizoglu MO, Speiser PP. Acta Pharm Suec 1986; 23:163-172. 
18. Bombardelli E, Spelta M. Phospholipid-polyphenol complexes: a new 

concept in skin care ingredients. Cosm Toil.1991; 106(3):69-76. 
19.  Novak KT, Jozan M, Hermecz I, et al. Lipophilicity of antibacterial 

fluoroquinolones. Int J Pharm 1992; 79:89-96. 
20.  Mithal BM. Ocular Dosage Forms. Text Book of Pharmaceutical 

formulations. 6th ed. Vallabh Prakashan, Delhi; 1997. 271. 
21.  Latorre F, Nicolal AP. Drugs Exp, Clin, Res. 1998; 24:153. 
22.  Raikhman LM, Moshkovskii YS , Piruzyan LA. Pharmacosome concept 

-a new approach to drug preparation. Pharmaceutical Chemistry 
Journal,12(4): 431-434. 

23. Semalty A, Semalty M, Rawat BS, Singh D, Rawat MSM. Development 
and evaluation of pharmacosomes of aceclofenac. Indian Journal of 
Pharmaceutical Sciences 2010; 72(5):576-581. 

24.  Semalty A, Semalty M, Singh D, Rawat MSM. Development and 
physicochemical evaluation of pharmacosomes of diclofenac. Acta 
Pharm  2009; 59:335–344. 

25.  Han M, Chen J, Chen S, Wang X. Preparation and study in vitro of 20 
(S)-protopanaxadiol pharmacosomes. China journal of Chinese materia 
medica 2010; 35(7):842-846. 

26.  Ping A , Yi-guang J, Da-wei C. Preparation and in vivo behavior of 
didanosine pharmacosomes in rats. Chinese Journal of Pharmaceutics  
2005; 3(4):227-235. 

27.  Zhang ZR, Wang JX, Lu J. Optimization of the preparation of 3',5'-
dioctanoyl-5-fluoro-2'-deoxyuridine pharmacosomes using central 
composite design. Acta pharmaceutica Sinica 2001; 36(6):456-61. 

28.  Yi-Guang J, Ping AI, Miao LI,  Xin-Pu H. Preparation and Properties of 
Acyclovir Pharmacosomes. Chinese Journal of Pharmaceuticals. 2005-
10. 

29.  Semalty A, Semalty M, Singh D , Rawat MSM. Development and 
Characterization of Aspirin-Phospholipid Complex for Improved Drug 
Delivery. International Journal of Pharmaceutical Sciences and 
Nanotechnology 2010; 3(2) 

30.  Yue P, Zheng Q, Wu B, Yang M, Wang M, Zhang H.et al. Process 
optimization by response surface design and characterization study on 
geniposide pharmacosomes. Pharmaceutical Development and 
Technology 2012; 17(1):94-102. 

31.  Ivanov VE, Moshkovskii YS, Raikhman LM. Effects of temperature on 
cascade systems of pharmacosome fusion. Pharmaceutical Chemistry 
Journal 15(9):619-621. 

32.  Gulati M, Grover M, Singh S, Singh M. Lipophilic drug derivatives in 
liposomes. Int. J. Pharm.1998; 165:129–168. 

33.  Jain NK. Advances In Controlled and Novel Drug Delivery,CBS 
Publishers and Distributor, New Delhi, India; 2003. 

34.  Valentino JS, William NC. Lymphatic Transport of Drugs., CRC Press , 
Boca Raton. 1992; 205. 

35.  (C1 S14-25, A61K31/70):A. Steve, US Patent S534499, 1996. 
36.  Nilesh, Pharmacosomes –FarmavitaR Regulatory affairs network, 11 

December 2007. 
37.  A. Singh, R. Jain. Targeted Vesicular Constructs For Cytoprotection and 

Treatment of H. Pylori Infections. US Patent 6576,625, 2003. 
 

Table: 1 FEATURES AND PROBLEMS ASSOCIATED WITH CONVENTIONAL VESICULAR SYSTEM 

 
Table: 2 THERAPEUTIC APPLICATION OF DRUGS AFTER INCORPORATION IN PHARMACOSOMES 

DRUG EFFECT AFTER INCORPORATION IN PHARMACOSOMES 
Amoxicillin Improved cytoprotection and treatment of H.pylori infections in male rats 

Bupranolol hydrochloride Enhanced effect on intraocular pressure 
Enhance lymph transport 

Cytarbin Improved biological activity 
Dermatan sulphate Improved biological activity 

Pindolol diglyceride Three to five fold increase in plasma concentration 
Taxol Improved biological activity 

 
 
 

VESICULAR SYSTEM FEATURES PROBLEMS 
Liposomes Microscopic vesicles  (25nm to 100µm) 

of one or more lipid bilayers separated by water or 
aqueous buffer compartments 

Expensive to prepare, 
degradation by oxidation, sedimentation, leaching of drug; 

lack of purity of natural phospholipids 
Niosomes Non ionic surfactant vesicles Aqueous suspension may exhibit aggregation, fusion, leaching or 

hydrolysis of entrapped drug (limiting the shelf life); 
Time consuming, inefficient, 

instability 
Transferosomes Suitable for both low and high molecular weight and 

also for lipophilic as well as hydrophilic drugs 
Expensive, chemical instability due to oxidative degradation, 

lack of purity of natural phospholipids 


