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ABSTRACT

KEYWORDS

Various types of lipid based vesicular systems Haaen developed in controlled and targeted druigetgl system.
Pharmacosomes is a novel vesicular drug delivesyesy, bearing unique advantages over liposome aistme
have come up as potential alternative to conveatigasicles. Pharmacosomes are the amphiphilicpgblodipids
complexes of drugs bearing active hydrogen thatl o phospholipids. They provide an efficient methor
delivery of drug directly to the site of infectideading to reduction of drug toxicity with no adse effects and also
reduces the cost of therapy by imparting bettepldomaceutical properties to the drug, resultingmproved
bioavailability, especially in case of poorly sdeilrugs. This system shows low entrapment effigreaind drug
leakage during storage for hydrophilic drugs. Thelp in controlled release of drug at the siteatiom as well as in
reduction in cost of therapy, drug leakage andctoxi increased bioavailability of poorly solubleuds, and
restorative effects. Pharmacosomes have advantaggsliposomal, transferosomal, and niosomal drativery
systems. They are mainly prepared by hand-shakidgther injection method. The Pharmacosomes waleaed
for different parameters such as size, surface hwdogy andin vitro release rate. It is advancing as a method used
for delivery of various drugs like non-steroidatignflammatory drugs, cardiovascular drugs, arglastic drugs
and proteins. This article reviews the potentfgbltarmacosomes as a controlled and targeted dringed; system
and highlights the methods of preparation and cheriaation.

Pharmacosome’sAdvantage, Preparation, Characterization . Applications
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INTRODUCTION

The novel drug delivery system has been exploited a
lot in the past few decades, and attention is also
being paid to further develop this system. The two
ideal requirements for a system to be novel aneg dr
delivery at a predetermined rate and for
predetermined span of time; conveying the active
entity to the target site The advantages of novel
drug delivery system includes: incorporation of
therapeutic dose at controlled rate, sustainingydru
concentration within an optimal range, optimum
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dose at right time and at right location, relattups  Pharmacosomes as new drug delivery systems were
between maximum efficacy and the dose of drug,first reviewed by Vaizoglu and Speiser in 1886
minimizes adverse or toxic effects, freedom from Pharmacosomes are defined as colloidal dispersions
frequent dose intake, improved patient complidnce of drugs covalently bound to lipids, and may ezt

In the recent years, lipid vesicles were foundeamb  ultrafine  vesicular, micellar, or hexagonal
value in immunology, membrane biology, diagnostic aggregates, depending on the chemical structure of
techniques and most recently genetic engineeringthe drug-lipid compleX’.

These vesicles were first reported in 1965 by Pharmacosomes having distinctive compensation
Bingham, and were given the name “Bingham over liposome and niosome vesicles have emerged
bodies” which play a major role in modeling up as potential alternative to conventional vesicle
biological membranes, and in the transport andThey are the colloidal dispersions of drugs
targeting of active agenitsLipid vesicles are one covalently bound to lipids. Depending upon the
type of many experimental models of bio membraneschemical structure of the drug-lipid complex they
which evolved successfully, as vehicles for may exist as ultrafine vesicular, micellar, or
controlled delivery for the treatment of intracéiu ~ hexagonal aggregafesMany constraints of various
infections, conventional chemotherapy is not classical vesicular drug delivery systems, such as
effective, due to limited permeation of drugs into problems of drug incorporation, leakage from the
cells. This can overcome by the use of vesiculagdr carrier, or insufficient shelf life, can be avoidby
delivery systems. Vesicular drug delivery systers ha the pharmacosome approach. The idea for the

some of the advantages like: development of the vesicular pharmacosome is based
Vesicular drug delivery system has some of theon surface and bulk interactions of lipids with giru
advantages like: Any drug possessing an active hydrogen atom

« Prolong the existence of the drug in systemic (-COOH, -OH, -NH2, etc.) can be esterified to the
circulation, and perhaps, reduces the toxicity lipid, with or without spacer chain. Synthesis otls
if selective uptake can be achieved due to thea compound may be guided in such a way that
delivery of drug directly to the site of strongly result in an amphiphilic compound, which

infection. will facilitate membrane, tissue, or cell wall teder,

- Improves the bioavailability especially in the in the organisri™.
case of poorly soluble drugs. Salient Features of Pharmacosomés

« Both hydrophilic and lipophilic drugs can be a. The physical and chemical traits of the conjegat
incorporated. control the stability of the whole system.

- Delays elimination of rapidly metabolizable D. As they consist of both water-loving and fat-
drugs and thus function as sustained releasdoving properties, they have an ease of passing
system&®. through the cell membrane, walls, or tissues either

Various approaches have been investigated tdPY the action of endocytosis or exocytosis.

improve the absorption and permeation of The rate of degradation relies on size, natdire o
biologically active constituents of synthetic and functional group present in the drug molecule yfatt
natural origin. These include the development of acid chain length in lipids, presence, or abserfce o
more soluble pro-drug, solid dispersions and SPacer. All these factors can be varied to optirmze
complexation with agents such as metals, ViVO pharmacokinetic behaviour. _

cyclodextrin and phospholipids (PLs). Apart from d. _They can be administered via topical, oral, axtr
other methods used for modifying the solubilitye th  OF intravascular route. 6 1013

complexation with PLs has been found to show Advantages of Pharmacosom_es o o
improvement in both absorption as well as * Pharmacosomes are zwitterionic, amphiphilic,
permeation of the active constituéhts stoichiometric  complexes of  polyphenolic
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compounds with PLs. Unlike other lipid based * Required covalent bonding to protect the

delivery system, pharmacosomes shows better leakage of drugs.
result in many ways.  Pharmacosomes, on storage, undergo fusion
e As drug is covalently bound, membrane fluidity and aggregation, as well chemical hydrolysis

has no effect on release rate, but in turn.
* Depends upon the phase-transition temperaturéMaterials for Pharmacosomes

of the drug-lipid complex. There are three essential components for
* No leakage of drug take place as the drug ispharmacosomes preparation.
covalently linked to the carrier. » Drugs: Drugs containing active hydrogen atom
e Drug can be delivered directly to the site of (-COOH, OH, NH2) can be esterified to the
infection. lipid, with or without spacer chain and they
« Drug release from pharmacosomes is by forms amphiphilic complex which in turn
hydrolysis (including enzymatic). facilitate membrane, tissue, cell wall transfer in
* Their degradation velocity into active drug the organisms.
molecule, after absorption depends very much ¢ Solvents: For  the  preparation  of
on the size and functional groups of the drug Pharmacosmes, the solvents should have high
molecule, the chain length of the lipids, and the purity and volatile in nature. A solvent with
spacer. intermediate  polarity is selected for
« Reduced cost of therapy. Suitable for both pharmacosomes preparations.
hydrophilic and lipophilic drugs. The aqueous * Lipid: Phospholipids are the major structure
solution of these amphiphiles exhibits component of biological membranes, where
concentration dependant aggregation. two type of phospholipids generally used
« High and predetermined entrapment efficiency phosphoglycerides and spingolipids. The most
as drug and carrier are covalently linked common phospholipid is phosphotidylcholine
together. molecule. Phosphotidylcholine is an
« Drug can be delivered directly to the site of amphipathic molecule in which a glycerol
infection. bridges links a pair of hydrophobic acyl

hydrocarbon chains, with a hydrophilic polar

e Drug release from pharmacosomes is b
J P y head group, phosphocholifie®

hydrolysis.

» Improves bioavailability especially in case of . ,
poorly soluble drugs. Preparation of Pharmacosome’s

* Reduction in adverse effects and toxicity. . Two methods h_ave been used to prepare vesicles:
« The hand-shaking method and
» Reduced cost of therapy.

< Their d dati locity int i q +  The ether-injection method.
€lr degradation velocity 1nto -active drug , e hand-shaking method, the dried film of the
molecule, after absorption depends very much

on the size and functional groups of the drug drug-lipid complex (with or without egg lecithing i

. o deposited in a round-bottom flask and upon
;npo;igﬂi,mthe chain length of lipids and the hydration with aqueous medium, readily gives a

vesicular suspension. In the ether-injection method
an organic solution of the drug-lipid complex is
injected slowly into the hot aqueous medium,
wherein the vesicles are readily formé'®

Limitations of Pharmacosome’s*
» Synthesis of a compound depends upon its

ampiphilic hature. . _ An  alternative  approach  for  producing
* Required surface and bulk interaction of pharmacosomes was recently reported in which a
lipids with drugs. biodegradable micelle forming drug conjunct was
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synthesized from the hydrophobic drug Adriamycin Solubility

and a polymer composed of polyoxyethylene glycol The modification in solubility caused by
and polyaspartic acid. This approach has the heneficomplexation can be evaluated using shake-flask
that although it may be possible to dilute out the technique. In this technique, the organic phasa, th
micelle, the drug will probably not precipitate is, 1l-octanol and aqueous phase, that is, buffer
because of the water solubility of the monomeric solution at appropriate pH consisting of drug-
drug conjuncf. Muller-Goymann and Hamann phospholipid conjugate are consorted, and after
produced fenoprofen pharmacosomes using aconstant shaking, equilibrium is maintained at a
modified technique that involved diluting lyotropic temperature of 37C for 1 day. The aqueous phase is
liquid crystals of amphiphilic drug® Attempts have  separated and then concentration is determinegj usin
been made to attach drugs such paslockers to UV or HPLC techniqu&.

various glyceride-like groups, and the resulting Drug-Lipid Compatibility

amphiphilic molecules have been spontaneouslyDifferential scanning calorimetry is a
dispersed. They were labelled pharmacosomeghermoanalytical technique utilized to determine
because of their tendencies to form unilamellar drug-lipid compatibility and their interactions,afy.
vesicles and these molecules should enhance lympfhe thermal response is studied using separate

transport’. samples and heating them in a sample pan which is
Characterization of Pharmacosome’s* closed. The nitrogen gas is purged, and the
1. Complex Determination temperature is maintained in a definite range \aith

With the help of FTIR spectrum, the formation odth specific heating rate.

complex or the conjugate can be determined byCrystalline State Measurement

correlating spectrum observed in complex sampleThe crystalline nature of drug can be determined
with that of discrete constituents and also witkith  using X-ray diffraction technique. The tube voltage
mixture’. and tube current can be regulated in the X-ray
2. Stability of Pharmacosomes generator. Copper lines may be used as the sofirce o
Correlating the spectrum of complex at various radiation. The scan angle can be regulated. The
points of time in the solid state with spectrum of overall combined intensity of all reflection peaks
dispersion in water consisting of small particles, projected by area under curve of X-ray powder
once the product has been lyophilized, is used todiffraction pattern that specifies the specimen

evaluate the stability of the system. attributed’.
3. Scanning Electron Microscopy/Transmission  Dissolution Studies
Electron Microscopy Dissolution studies, in vitro are done using vasiou

These techniques can be utilized for studying themodels available for the purpose. The results are
surface order of pharmacosomes. The purity gradesssessed on the basis of apprehended activityeof th
of the lipid being used and few variables observedactive constituent’s therapeutic&fly

during operation (method of preparation, vacuum In vitro release rate

assigned and rotational speed) alter the shape anth the bulk equilibrium reverse dialysis bag
size of pharmacosomes. Pharmacosomes are formegkchnique described here, emulsion is introduced
of greasy nature if prepared using lower purity inside the dialysis bag and the continuous (recgive
grades of lipids resulting in large aggregate phase is placed outside. Dialysis bags contairiieg t
formation and those fabricated using lipids of more continuous phase (receiver phase) alone are
than 90% purity grade show susceptibility to suspended in a vessel containing the donor phase
degradation due to oxidation, which affects complex (diluted emulsion) and the system is stirred. At
stability. So, 80% purity grade is the commonlydise predetermined time intervals, each dialysis bag is
phospholipid grad®. removed and the contents are analyzed for released
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drug. An advantage of this technique is the ineehs Semalty and colleagues studied the development of
in the membrane surface area available for tramsporpharmacosomes of aceclofenac and evaluated them.
from the donor to the receiver phases. AnotherA higher drug content was 91.88% (w/w) for 1:1
advantage of this method is the increased effigienc aceclofenac phospholipid complex and 89.03%
in terms of staffing as a consequence of the rémluct (w/w) for 2:1 aceclofenac phospholipid complex.

in the number of steps The solubility was higher in case of aceclofenac
Applications of Pharmacosome’s pharmacosomes than aceclofenac. Moreover, the
1. Pharmacosomes demonstrate a wider stabilitydrug release over 4 hrs of dissolution study wdg on

profile and greater shelf life. 68.69% in case of free aceclofenac, while it was

2. Pharmacosomes have the capacity to augmenf9.78% for 1:1 aceclofenac pharmacosome and
drug absorption and its transport. Using response’6.17% for 2:1 aceclofenac pharmacosomes for the
surface design, Yue et al. and colleagues optimizedsame span of tinf&
the formulated geniposide pharmacosomes andSemaltyet al. studied the development of diclofenac
examined their attributes. The ratio of phosphdlipi pharmacosome, and it was found that solubility was
to drug, temperature of reaction mixture and enhanced in pharmacosomes (22uy/mL) as
concentration of drug were found to be 3,°80and compared to diclofenac (10/5/mL). Drug release
5.5mg/mL, respectivefy. was also improved from 60.4% of diclofenac to
3. Pharmacosomes can improve the rate 0f87.8% of diclofenac pharmacosomes after 10 hrs of
permeation by improving the membrane fluidity. The dissolution study. Observed drug content of
transition temperature of vesicles in the form of diclofenac pharmacosomes was 96.2 #31%
vesicles and micelles might pose an evident etfiacB. Han and colleagues optimized the preparation of
vesicular interaction with biomembrane, hence 20(S)-protopanaxadiol pharmacosomes and observed
improving the transfer of drug across membrane. the encapsulation efficiency of pharmacosome,
4. Khare demonstrated the prominent effect of which was 80.84 + 0.53 for a diameter of 100.1
cascade fusion system of pharmacosomes ahmand 72.76+0.63 for the diameter of 117.3%hm
appropriate temperature on drug targeting in 4anPing et al. prepared didanosine pharmacosomes
organism by applying heating and cooling using tetrahydrofuran injection method and studied
phenomenon on tissiés the in vivo behaviour in rats. It was found that
5. Pharmacosomes have achieved a new level bypharmacosomes may be a potential delivery system
enhancing therapeutic effects of several drugslérab for prolonged effects in targeted tissues and liver
No.1) like pindolol derivative, taxol, bupranolatid targetind®.
derivative, cytarabin, amoxicillin, dermatan sulfha5. Zhang et al. using central composite design,
and so fortf 2% 2 regulated pharmacosomes of ,53dioctanoyl-5-
6. Pharmacosomes, the amphiphilic lipid vesicular fluoro- 2-deoxyuridine and observed good targeting
system, can be used for the development of novekfficiency of pharmacosomesa vivo and improved
ophthalmic dosage forms. Amphiphilic %odrug drug potential to pass through blood brain bafffér
forms pharmacosomes, when diluted with ®2&f, 6. Yi-Guang et al. prepared acyclovir pharmacosomes
and modify corneal drug transport and releaseand observed that the plasma proteins in blood
profile®’. absorbed pharmacosomes and interfered with the
7. Pharmacosomes have greater degree of selectivitinteractions of erythrocytes and hence reduced
for action on specific target cells. Raikhman et al haemolytic reactioff.
described pharmacosomes as building partidlesSemalty et al. prepared aspirin-phospholipid
capable in the transport of biologicall%/ active complex (1: 1molar ratio) and observed the enhanced
substances including nucleic acids and prot&ins bioavaizlglbility of aspirin and reduced gastroiniessit
toxicity““.
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Table No.1: Therapeutic Application of Drugs afterincorporation with Pharmacosomes

S.No Drug Effect after Incorporation in Pharmacosomes
) _ _ Three to five fold increase in plasma concentratiower
1 Pindolol diglyceride
renal clearancd
o Improved cytoprotection and treatment of H.pylori
2 Amoxicillin ] ) _
infections in male raf$
Taxol Improved biological activity
4 Cytarbin Improved biological activity
Dermatan sulfate Improved biological activity
_ Enhanced effect on intraocular press(re
6 Bupranolol hydrochloride
Enhance lymph transpdft
CONCLUSION BIBLIOGRAPHY

Pharmacosomes bearing a unique advantage ovel. Patel J L and Bharadia P D. “A review on:
liposome’s and niosomes vesicles have come up as pharamacosomes as a nhovel vesicular drug

potential alternative to conventional vesicles. The  delivery system,WJPR, 1, 2012, 456-469.

drug shows excellent entrapment efficiency and 2.
there is minimal loss of drug due to leakage. Like
drug delivery

other vesicular

systems,

Pharmacosomes, on storage, undergo fusion and 105.

aggregation, as well chemical hydrolysis. Simitar t 3.
other vesicular system Pharmacosomes still play an
important role in the selective targeting, and the

controlled delivery of the controlled delivery of AISR, 4, 2011, 1-15.

various drugs. Current research trends are geperall4.
based on using different approaches like pegylation
biotinyzation etc. for cellular targeting.

ACKNOWLEDGEMENT

cations,J.Mol.Biol, 13, 1965, 238.

_ _ 5. Kavitha D, Naga Sowjanya J, Shanker Panaganti.
The authors reported no conflict of interest. The  pparmacosomes: An ~ Emerging  Vesicular

authors alone are responsible for the content and

writing of the paper and no funding has been 5010 168-171.

received on this work. Ethical Approval was not g

required.

CONFLICT OF INTEREST

None declared.

De Pintu K and De Arnab. “Pharmacosomes: a
potential drug delivery system,International
Research Journal of Pharmacy, 3, 2012, 102-

Saraf Swarnlata, Rathi rahul, Kaur Chanchal
Deep and Saraf Shailendra. Colloidosomes an
Advanced vesicular system in drug delivery,

Bangham A D, Standish M M and Watkins J G.

The action of steroids and streptolysin S on the
permeability of phospholipid structures

System,Internat J Pharma Sci Rev Res, 5(3),

Samuni A, Chong P, Barenholz L G ¥ al.
Physical and chemical modifications of
adriamycirdron complex by phospholipid
bilayers,Cancer Res, 46, 1986, 594-9.

. Tanhuanpaa K, Cheng K H, Anttonen &,al.

Characteristics of pyrene phospholipid/g-
cyclodextrin complexBiophys J., 81(9), 2001,
1501-10.

Available online: www.uptodateresearchpublicatiomc October — December 168



Suresh Rewar et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 2(4), 2014, 163 - 170.

8. Vaizoglu O, Speiser P P. Pharmacosomes: a22.Semalty A, Semalty M, Singh D and Rawat M S
novel drug delivery systenfcta Pharm Suec., M. “Preparation and characterization of
23, 1986, 163-72. phospholipid complexes of naringenin for

9. Bombardelli E, Spelta M. Phospholipid- effective drug delivery,”J Inclusion Phen and
polyphenol complexes: a new concept in skin Macroc Chem, 67(3), 2010, 253-260.
care ingredientsCosm Toil., 106(3), 1991, 69- 23.Yue P F, Zheng Q, Wu Bet al. “Process
76. optimization by response surface design and

10.Biju S S, Talegaonkar S, Mishra P H, al. characterization study on geniposide
Vesicular systems: an overvieindian J Pharm pharmacosomes,Pharmaceutical Development
., 68, 2006, 141-53. and Technology, 17(1), 2012, 94-102.

11.Goldberg E P. Eds. In; Targeted Drudsiley, 24. Khare A B. “Soluble isoflavone compositions,”

Newyork, 2" edition, 1983, 312.

12.Ping A, Jin Y and Da-wei C. Preparation dnd
Vivo Behavior of Didanosine Pharmacosomes in
Rats,Chin. J. Pharm, 3, 2005, 227-235.

13.Vaizoglu M O, Speiser P P. “Pharmacosomes-a
novel drug delivery systemActa Pharm. Suec.,
23(3),1986, 163-172.

14.Volkering F.App. Environ. Micro, 61(5), 1995,
1699-1705.

15.Seema M J, Pournima M, Manisha K, Vilasrao
K. Novel vesicular system: an overviedaurnal
of Applied Pharmaceutical Science, 2(1), 2012,
193-202.

16.Lawrence M J. "Surfactant Systems: Their Use in
Drug Delivery,"Chem. Soc. Rev., 23, 1994, 417-
424,

17.Semalty A, Semalty M, Rawat B S, Singh D, 29.

Rawat M S M. Pharmacosomes: The lipid based
novel drug delivery systenkxpert Opinion on
Drug Ddlivery, 6, 2009, 599-612.

18.Semalty A, Semalty M, Rawat B S, Singh D, 30.

Rawat M S M. Development and evaluation of
pharmacosomes of aceclofendand J Pharma
i, 72, 2010, 576-81.

19.Muller-Goymann C C and Hamann H J. 31.

"Pharmacosomes: Multilamellar Vesicles
Consisting of Pure Drug,"Eur. J. Pharm.
Biopharm., 37, 1991, 113-117.

20.Valentino J S and William N CLymphatic
Transport of Drugs, CRC Press, Boca Raton, FL,
1992, 205.

21.Kaur | P and Kanwar M. “Ocular preparations:
the formulation approach,Drug Development
and Industrial Pharmacy, 28(5), 2002, 473-493.

Available online: www.uptodateresearchpublicatiomc October — December

25.

26.

27.

28.

32.

2004, WO/2004/04554.

Lieberman H A, Rieger M M and Banker G S S.
Pharmaceutical Dosage Forms: Disperse
Systems, Informa Healthcare, London, UK,
1998.

Mithal B M, Ocular Dosage Forms, Text Book
of Pharmaceutical Formulations,Vallabh
Prakashan, New Delhi, India, 1997.

La Torre F and Nicolal A P. “Amikacin gel
administration in the treatment of peristomal
dermatitis,” Drugs under experimental and
clinical research, 24(3), 1998, 153-157.
Raikhman L M, Moshkovskii Y S and Piruzyan
L A. “Pharmacosome concept: a new approach
to drug preparation,Pharmaceutical Chemistry
Journal, 12(4), 1978, 431-434,

Semalty A, Semalty M, Singh D and Rawat M S
M. “Development and physicochemical
evaluation of pharmacosomes of diclofenac,”
Acta Pharmaceutica, 59(3), 2009, 335-344.

Han M, Chen J, Chen S and Wang X.
“Preparation and studyin vitro of 20(S)
protopanaxadiol  pharmacosomes,” China
Journal of Pharmaceutics, 35, 2010, 842-846.
Zhang Z R, Wang J X and Lu J. “Optimization
of the preparation of 3’,5’-dioctanoyl-5-fluoro-
2’-deoxyuridine pharmacosomes using central
composite design,” Yaoxue Xuebao, 36(6),
2001, 456-61.

Yi-Guang J, Ping A I, Miao L | and Xin-Pu H.
“Preparation and properties of Acyclovir
pharmacosomes,Chinese J Pharma., 36(10),
2005, 617-620.

169



Suresh Rewar et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 2(4), 2014, 163 - 170.

33. Nilesh. Pharmacosomes Farmavita R 36. (C1 S14-25, A61K31/70):A. Steve, 1996; US

Regulatory affairs network, 11 December 2007. Patent S534499.
34. Gulati M, Int. J. Pharm., 165, 1998129-168. 37. Jain N K. Advances In Controlled and Novel
35. Targeted Vesicular Constructs For Drug Delivery,CBS Publishers and Distributor,
Cytoprotection and Treatment dfl. Pylori New Delhi, India, 2003.
Infections: A. Singh, R. Jain, 2003; US Patent 38. Valentino J S, Wiliam N C.Lymphatic
6576,625. Transport of Drugs, 1992, 205.

Please cite this article in press asSuresh Rewar. A Vital role of Pharmacosome’s ontf@tied and Novel
Drug Delivery,Asian Journal of Research in Biological and Pharmaceutical Sciences, 2(4), 2014, 163-170.

Available online: www.uptodateresearchpublicatiomc October — December 170



