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Among the various carriers used for targeting drt@sarious body tissues, the cellu
carriers meet several criteria desirable in cliniggplications,among the most important
being biocompatibility of carrier and its degradati products. Leucocytes, platele
Accepted: 26 February, 2017 erythrocytes, Nano erythrocytesepatocytes, and fibroblasts ehave been proposed as
Available online: 28 February,  cellular carrier systems. Among these, the Rese&gdhrocytes have been the m
2017 investigated and have found to possess greatentiaitan drug delivery. The main objecti
Keywords: of this review is to explore the various featurds)g loading technology, and biomedi
Resealed Erythrocytes applications of resealed erythrocytes. eals with the various research work done
Haemoglobin Resealed Erythrocytes providing an overall revielhow the different advantages &
Haemolysis applications of Resealed Erythrocytes in differBelds. Wide varieties of drugs like A-
Anti-inflammatory inflammatory, Steroidal and Cherherapeutic agents are seen to have reduced sielets
Chemotherapeutic agents upon incorporation into these carriers. The morphgl isolation techniques, properties

methods of drug loading are highlighted in this graplong with the characterization ¢
applications ofesealed erythrocytes.

1. Introduction

Erythrocytes, the most abundant cells in the hu
body,have potential carrier capabilities for thdivaey of
drugs. Erythrocytes are biocompatible, biodegraal:
possess very long circulation héifes and can be loadt
with a variety of chemically and biologically aacti
compounds using various chemical and physical no[1,
2].

Erythrocytes or Red blood corpusclesythro- red; cyte-
cell) are biconcave discs witldiameter of -8 um.
Erythrocytes contain the oxygeawrying proteir
haemoglobin, a pigment that gives whole blood sl
colouf 3]. Erythrocytes are highly specialized for theiroxyt
transport function. These are produced in the boaerow
by regulatory effect oferythropoiefdi. Around 760g o
haemoglobin in total which is about 10% of totabtein
content of the body is contained in the erythrog[5-7]. The
enclosed haemoglobin transport oxygen for prolor
period8]. The sources of energy to therythrocytes are
glycolysis and hexose monophosphate shunt. Erytee
travel 250 km throughout the cardiovascular systerheir
life span of 100 — 120 daj&. The processes of erythrocy
production within the body are called as erythrep; the
erythrocytes are produced in red bone marrow uride
regulation of a hemopoeitic hormone known
erythroproteifl0].

1.1 Isolation of erythroytes12]

Various types of mammalian erythrocytes have besex for
drug delivery, including erythrocytes of mice, tatpigs,

dogs, sheep, goats, monkeys, chicken, rats, ardtsafdo
isolate erythrocytes, blood is collected in hepaed tubes
by vernipuncture. Fresh whole blood is the bloodt tts
collectedand immediately chilled to 400°C and stored
less than two days. The erythrocytes are then h@geanc
washed by centrifugation. The washed cells areendgd ir
buffer solutions at various haematocrit values esirdd anc
are often stored in aciditate— dextrose buffer at 400°C as
long as 48 hours before use.

1.2 Reasealed erythrocytes[14, 15]

Resealed erythrocytes are the part of parentar@omease
formulation, RBCs have been used extensively st for

their potential carrier & capabiy for delivery of drug loaded
microsphere. In this carrier erythrocytes are preghand the
blood sample is collected from the organism ofriedg the
erythrocytes are separated from the plasma, then
entrapping drug in the erythrocytes & resealihe cellular
carriers. Hence the overall process is based ometmonst
of these cells under osmotic condition. Through phecess
of reinjection, the drug loaded erythrocytes provide sl
circulating depots & target the drug to a diseé&sse organ

1.3 Advantages of resealed erythrocytes[16- 20]

Resealed Erythrocytes possesses number of adval
which involves themodification of the pharmacokinetic a
pharmacodynamics parameters of the drug accordirthe
need of diseaseConsiderable increase in drug dos
intervals with drug concentration in the safe afidative
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level for a relatively long time had also estal#idhwith the
use of resealed erythrocytes. Completely contrtdlédading
procedure is involved. Desiraldéze range and consideral
uniform size and shape can be achieved. Idealikinglease
i.e. zero order release is followed with the useresfealec
erythrocytes.

1.4 Disadvantages of resealed erythroyteg21-23]

The main problem encountered with thiug carrier is that
they remove in vivo by RES, which limits their usieless a:
drug carriers and in some cases it may cause toxicab
problems.The storage of the loaded erythrocytes is a ful
problem provided that there are viable cells anddrto
survive in circulation for a long time upor-entry to the host
body. There may be chances of clumping of cells dosk
dumping. It may also involve the rapid leakage eft&@in
encapsulated substances from the loaded eryths

Heme Hemoglobin

Table No 1: Buffers Used for Isolatic[13]

S. Species Washing Buffer Centrifugal

No. Force

1. Rabbit 10mmo 500-1000
KH,PC,/NaHPQ

2. Dog 15mmo 500-1000
KH,PC,/NaHPQ

3. Human 154mmol NaC <500

4, Mouse 10mmo 100-500
KH,PC,/NaHPQ

5. Cow 1015mmo 1000
KH,PC,/NaHPQ

6. Horse 2mmol MgC,, 1000
10mmol glucos

7. Sheep 10mmo 500-1000
KH,PC,/NaHPQ

8. Pig 10mmo 500-1000
KH,PC,/NaHPQ

Enythrocyte

Figure No 1: Introduction of Erythrocytd41]

2. Methodsfor drug loading of resealed erythrocytes

Various types of methods are employed for the doagding
of resealed erythrocytes which involves differesthnique
for the lysis of erythrocytes, followed by drug dtvag and

finally the resealing of drug loaded erythrocytédost

commonly used methods Hypc- osmotic Lysis method
which is further divided into four different typeSollowing

chart enlist different methods for drug loading rebealec
erythrocytes:

METHODS O

Figure No 2: Methods of Drug Loading
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3. Overview of different methods of resealed erythrocytes
1. Membrane Perturbation M ethod[ 24, 25]

It is based upon the increase in membranepermialufi
erythrocytes when the cells are exposed to cecta@micals

Amphotericin E

RBC

Chemical ager

Increased Permeability of RBC

In 1973,Deuticke showed that the permeability of erythrax
membrane increases upon exposure to polyene dftilsiach
as Amphotericin B. In 1980, this method was usextassfully
by Kitao and Hattori to entrap the antineoplasticugc
Daunomycin in human armdouse erythrocyte

Drug

Resealed RBC
Resealing Buffe

Figure No 3: Loading of drug by Chemical Membrane Perturbatitetho( 26]

2. Electric Cell Fusion M ethod[27, 28]

This method involves the initial loading of drug lexules
into erythrocyte ghosts followed by adhesion oftheells tc
target cells. The fusion is accentuated by theiegidn of an
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Figure No 4: Loading of drug by Electric Cell Fusion Metl[29]

3. Endocytosis M ethod[30]

It was reported by Schrier in 1975. Endocytosisolnes
addition of one volume of washed erythrocytes wdded to
nine volumes ofbuffer containing 2.5 mM ATP, 2.5 ml
MgCl,, and 1 mM CaGfollowed by incubation for
minutes at room temperature. The pores were createl
resealing of pores by using 154 mM of NaCl and lomation
at 37°C for 2 minutes. By endocytosis the entraproé

material occurs. The vesicle membrane separatescgtusis
material from cytoplasm thus protecting it from
erythrocytes and vice versa. The various chematisappec
by this method include primaquine and relate-amino-
quinolines, vinblastine, hlorpromazine and related
phenothiazine, hydrocortisone, propanolol, tetmaeaianc
vitamin A.

BRI

Erythrocyte

Drug

Drug Loaded
Erythrocyte

Figure No 5: Loading of Drug by Endocytosis MetH&d]

4. Electro-encapsulation M ethod[32, 33]

Electro encapsulation method is also known
electroporation, the methawnsist of creating electrica
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permeability for drug loading. Electrical breakdows
achieved by membrane polarization for microsecamiag
varied voltage of 2kv/cm is applied for A(sec

Isotonic
solution

Electrodes

<— Orifice

Jet capillary

Erythrocyte
suspension

Figure No 6: Loading

5. Hypo-osmotic Lysis M ethod[35]

Hypo-osmotic lysis of cells in a solution containing
drug/enzyme to be entrapped followed by restoratid
tonicity to reseal them. Increase in volume iniyidéads tc
conversion in swollen erythrocytes. These havie ldapacity
to resist volume greater than36% of the initial volume an
when placed in solution less than about 150mOsmiKke

of Drug by

lect- encapsulation Meth¢&4]

membrane ruptures, permitting escape of the cel
constituents.  Erythrocyte are resealed on additadt
sufficient 1.54 M KCI, which restores isotony. Where
preservation of energy metabolism within the ceiks
enviable, 4mM magnesium salts (e.g. M,, MgSQ,), 10
mM glucose and 2mM adenosine are included dt
resealing to attain above final concentrati

- ® Hypotonic medium e O
o > O 4% wiv Nall - —-
o L=
- Matenal to be
- entrapped
o -
- s o | &
> 2o WGiutaridehyde wredum
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Figure No 7: Loading of Drug by Hyp- osmotic Lysis Method6]

4. Comparison between various hypotonic osmotic lysis
baed methodg37]

The comparison between different hypotonic osmbtiis
based methods gives the idea about the dnce in various

aspects of these methods such as percentage ofoddigg,
advantages and disadvantages and provides the
overview regarding these methods. Following tabieeg
description about the various based on hypotonimotis
lysis based methods:

Table No 2: Advantages and Disadvantages of various Hypotosmdic Lysis Metho[37]

S.No M ethod % Drug Loading Advantages Disadvantages
1 Dilution Method 2040 Fastest and simplest especially for Entrapment efficiency is le
low molecular weight drugs
2. Dialysis Method 3045 Better in vivo survival of Time consuming, heterogenec
erythrocytes  better  structuralsize distribution ¢ resealed
integrity and membrane erythrocyte
3. Pre- swell 30-9C Good retention of cytoplasm and
Method good survival in vivo
4, Isotonic Osmotic - Better in vivo survival Impermeable only larg
Lysis molecules, process is il
consumint
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5. Storage[38]

The encapsulated preparation was stdsgdsuspending i
Hank’s balanced salt solution [HBSS] at 4°C for tweeks
without the loss of integrity. The Blood group [@hiversal
donor] cells were used and by using the-gpuell or dialysis
technique, batches of blood for transfusion. Steshdidcod
bag may be used for both encapsulation and aféeting of
therapeutic agent on erythrocytes, the carrierscealie
exposed to physical, cellular as well as biolog
evaluations.

6. Characterisation of resealed erythrocytes

Resealed Erythrgtes can be characterised by both in \
andin-vitro. The evaluation of resealed erythrocytes inv
the physical evaluation which include characteigsaof size
and surface area, biological evaluation which idelsterility
testing and cellular evation which include cell recover
percent cell volume, ESR etc. The in vivo evaluatiof
resealed erythrocytes involves stability studiesl adissue
distribution studies. Following chart enlist theffelient
evaluation paragters of resealeerythrocytes:

Evaluation of Resealed Erythrocytes

[
In- vitro
Evaluations of
Resealed
Erythrocytes

Physical

Parameters

Biological
Parameters

Cellular
Parameters

In-vivo
Evaluations of
Resealed
Erythrocytes

In vivo Stability
Studies

Tissue
Distribution
Studies

Figure No 8: Parameters for Evaluation of Resealed Erythrocytes

6.1. In- vitro evaluations of resealed erythrocytes

The resealed erythrocytes can be characterised
evaluated invitro by different parameters such as Phys
parameters, Biological parameters and Cellular rpaters.
Different techniques had been employed in thesarpeter

for the evaluation of the resealed erythrocytes.vivo
evaluation studies are also cad out which involves in
vivo stability studies and Tissue Distribution dag
Following table enlists the various parameters et in
the in-vitro evaluation of Resealed Erythrocyt

Table No 3: In- vitro Evaluation Parameters of Resealed Erythro¢y8esl]

S.No. PARAMETERS

Techniques used

1. PHYSICAL PARAMETERS

a) Size, Shape, Surface Morphology Transition Electron Microscopy, Scanning Electroitidscopy, Optica
Microscopy, Phase Contrast Microscopy

b) Vesicle size and shape
c) Drug Release
d) Drug Content

e) Surface Electrical Potential

f) Surface pH
0) Deformity

2. BIOLOGICAL PARAMETERS

a) Pyrogenicity
b) Sterility

Transition Electron Microscopy, Optical Microsct
Diffusion Cell Dialysis
Deproteinization of cell membrane followed by tlssay of released dn

ZetaPotential measurement by Photon Correlation (|

pH sensitive probes
Capillary Method

LAL Test, Rabbit Method
Aerobic and Anaerobic cultures used and invSterility testing methods
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Toxicity

3. CELLULAR PARAMETERS

Toxicity Testing Methods

Deproteinization of cefimbrane followed by haemoglobin assay
Laser Light Scattering

Haematological Analyser, NeulbagDhamber
Stepwise incubation with ispimto hypotonic saline solution and

determination of drug and haemoglobin

a) % Haemoglobin Content
b) Cell Volume

c) % Cell Recovery

d) Osmotic Fragility

e) Osmotic Shock

f) Turbulent Shock

Dilution with distilled water addtermination of drug and haemoglobin
Passing Cell Suspension thraugB gauge needle, hypodermic needle

(10ml/min), and estimation of residual drug andrhaglobin

9) Erythrocytes Sedimentation Rate (ESR)

ESR Appara

7. Current research work done on the preparation of
resealed erythrocytes using different techniques

Anna Chorzalska&t al. prepared the resealed erythrocytes by
isotonic lysis method and studied the effect offthielength
Ankyrin- binding domain of-spectrin on natural erythrocyte
and Hela cell membranes was tested. It appear¢dhibse
barrier properties varied between ghosts reseatedhé
presence or absence of polypeptides correspondintnet
full-length and truncated Ankyrin-binding domain.hél
erythrocyte ghosts were resealed in the preseneaepobtein
corresponding to either the full-length or trunchfenkyrin-
binding domain to test the possibility of endogemspectrin
release through a competitive mechanism. It reduoltthe
induction of partial release of endogenous spedtdm the
erythrocytes ghosts which were quantified by Demsétry
analysis. The presence of full-length (DWA and N1C)
Ankyrin-binding domain polypeptides during the ra@gsy of

the erythrocyte membrane induced a decrease ialéer
properties and result in the change of permeability

propertie§4?].

In a research conducted by Mohammed F Ibradtiad. had
introduced a new carrier system for Salbutamol,ntadiing
suitable blood levels for a long time, as atriarésolve the
problems of nocturnal asthma medication. The human
erythrocytes have been successfully loaded withusainol
using endocytosis method either at 25°C or at 37°C.
Salbutamol loaded erythrocytes have morphology and
fragility like natives, proving that both Salbutamand
endocytosis are less destructive to erythrocytelspaaserve
the cells fragility and morphology. Salbutamol esle from
loaded erythrocytes obeying zero order kinetics amaly
persist in the body for more than 4 days. It codetl that
salbutamol is successfully entrapped into erythiesywith
acceptable loading parameters and moderate mogibalo
changes, this suggesting that erythrocytes can deel @as
prolonged release carrier for salbutajg].

In an attempt made by Ranuka Sarma Malktlal. had
prepared paclitaxel resealed erythrocytes. Thesitudylved
the usage of cross linking agents like DMF, DMSQl an
Glutaraldehyde for the formulation of Paclitaxekealed
erythrocytes. The procedure considered for the ditation is
Preswell dilution technique as this method led fghh
entrapment efficiency. The formulated resealedheogytes
were evaluated for parameters like scanning electro

425

microscopy, zeta Potential, particle size analytisg assay,
osmotic fragility studies, turbulence fragility dtas, osmotic
shock studies, percentage haemoglobin release rawitrd
drug release studies and all the values were fdonbte
within the prescribed limits Finally it was conchdl that
prepared resealed erythrocytes of Paclitaxel using
Glutaraldehyde as cross linking agent had provedbdo
potential candidate for safe and effective susthideug
release over an extended period of time which ealuae
dose frequendy4].

One of the investigations also involves the eryttes
which were loaded with prednisolone using preswidlition
technique with two different cross-linking agents,
glutaraldehyde and dimethylsulphoxide. Carrier lgtytes,
having acceptable loading parameters showed inedeas
percentage drug content with theaddition of cradsfg
agents. Formulation containing glutaraldehyde assser
linking agent showed maximum drug entrapment efficy.
The results of present study showed that the carrie
erythrocytes having considerable loading parametetsase
their drug content with zero order kinetics. Osmditagility
using 0.3% w/v concentration of sodium chloride tonic
solution) showed maximum drug entrapment
haemoglobin content. Targeting efficiency of drumded
erythrocytes over free drug is higher, which magvide
increased therapeutic index and drug targeting aoous
organs. It may help in the reduction of dose remlifor the
therapy and there by dose related systemic siéetsftould
also be minimized. Present work was a preliminary
satisfactory in designing prednisolone resealedhevgytes
for site specificity and prolonged release of tpgfd5].

and

The erythrocytes loaded Ribavirin was also prepavigd the
aim to benefit the reticulo endothelial system ¢dirgy
potential of the carrier cells. Endocytosis techeigvas used
for Ribavirin loading in erythrocytes and the emtlpading
procedure was evaluated and validated. The high&4nged
erythrocyte shape and morphology evidenced in ghisly,
being one of the main determinants in erythrocytes
disappearance Kkinetics in circulation, can be piatiyn
beneficial in terms of successful cell targetindReS, which,
in turn, leads to the improved Ribavirin effects BES-
mediated immune respon§és).

Mahshid Foroozesh and Abdolhossein Zareinal. had
worked on a novel combinatory paradigm for chronic
hepatitis C treatment using liver-targeted camigthrocytes
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co-encapsulated with inter-feron alpha-2b, ribavidand
boceprevir. The erythrocytes were co-encapsulatégh w
interferon alpha-2b, ribavirin and boceprevir by ame of
hypotonic preswelling encapsulation method with tpos
loading modifications of obtained drug-carriers,athresults

in the preparation of liver targeted-triple comhioa therapy
for HCV particularly in difficult patients (non-rpsnders,
co-infected patients with HIV and the ones with
decompensated liver disedgg].

Successful preparation of resealed murine eryttescyhich
encapsulate phosphodiesterase by hypnotic dilutiethod
is another exapmle of fine resealed erthrocyte qnajon.
These resealed erythrocytes are capable of hydnglys
paraoxon. This results in the rapid hydrolysis &fe t
organophophorus substrate, as the high lipid slithubof
paraoxon contributed to its rapid diffusion of theough the
membrane. The encapsulation of phosphotriesterate i
resealed erythrocytes and rapid hydrolysis of payaoby
these resealed erythrocytes appeared to show aswa n
approach to antagonise the toxic effect of organsphorus
compoundBA8].

One of the group of researchers had prepared amikac
loaded resealed erythrocytes which were prepared by
hypnotic dialysis method. The administration of #mibiotic
using carrier erythrocytes elicited asustainedasdeeffect,
with an increase in the plasma half-life and in dnea under
the curve of the antibiotic and leads to the sigaift changes

in the pharmacokinetic behaviour of the antibiatigreater

accumulation being observed in RES organs sucivexsand
spleen. This shows that loaded erythrocytes arengiatly
useful for the delivery of antibiotics in phagocytcells
located in the RES. The selective uptake of carrier
erythrocytes by phagocytic cellsand thehigher aedation
of the drug in RES organs such as the liver andespivhen
amikacin is incorporated into erythrocytes showt tterier
erythrocytes can be used as alternatives to otbévedy
systems, such as liposomes, and that they are tjzdien
useful for intracellular infections caused by angjlygoside-
sensitive gernjg9].

James M.Mayet al. had prepared resealed erythrocytes
which were resealed in the presence of ascorbid. adie
aim was to determine the mechanism of ascorbaterdkmt
trans or intramembrane electron transfer in human
erythrocytes and to determine whether such transfatects
against membrane lipid peroxidation. The resultsxsd that
the ferricyanide does oxidize a small amount otlidonic
acid that is presumably located in the outer meméikalayer
and that intravesicular ascorbate protects agaihss
oxidatior{50].

7.1 Summarization of different work done by researchers

Many research works had been carried out on rebeale
erythrocytes which are summarised in following ¢abl
Different techniques had been employed for the smagjon

of the resealed erythrocytes such as isotonic lystthod,
endocytosis method, preswell dilution method whicte or
another way had enhanced the better and targetie@rgeof
drugs.

Table No 4: Research Work done on Resealed Erythrocytes

S.No. Formulation Activeingredient Other ingredients Preparatory Results References
method
1. Preparation of full  Full length Isopropyl 3-D-1- Isotonic Lysis Decrease in Barrier [42]
length Ankyrin Ankyrin  binding thiogalacto pyronoside, Method Properties and
resealed domain of R- Urea, Sodium Chloride Change in
erythrocytes Spectrin Permeability
properties
2. Preparation of Salbutamol Adenosine 5- Endocytosis Prolonged Release [43]
Salbutamol loaded Triphosphate, Acetonitrile, Method carrier for
resealed Sodium Chloride Salbutamol for the
erythrocytes treatment of
nocturnal asthma
3. Preparation of Paclitaxel Glutaraldehyde, DimethylPreswell Dilution Potential candidate [44]
Paclitaxel loaded Formamide, Methanol, Method for safe effective
resealed Sodium Hydroxide sustained drug
erythrocytes release  for the
treatment of cancer
4. Preparation of Prednisolone Glutaraldehyde, Preswell Dilution Increased [45]
Prednisolone loaded Dimethylsulphoxide Method Therapeutic  index
resealed and drug targeting to
erythrocytes organs for prolonged
release to treat
arthritis and other
skin conditions
5. Preparation of Ribavirin Adenosine 5-Triphosphate,Endocytosis Drug Targeting to [46]
Ribavirin loaded Disodium Hydrogen Method RES and thus
Resealed Phosphate, Calcium improving Ribavirin
Erythrocytes Chloride effect for the
treatment of
Hepatitis C
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6. Preparation of Interferon <, Polyethylene Glycol Hypnotic Liver Targeted [47]
combinatory Ribavirin, Preswell Dilution Triple combination
paradigm using Boceprevir Method therapy for Hepatitis
Resealed C

erythrocytes with
Interferon alpha 2b,

Ribavirin and
Boceprevir
7. Preparation of Paraoxon Dichloromethane, SodiunHypnotic Beneficial & New [48]
Resealed Murine Chloride, Dextrose, Dilution Method  Approach to
Erythrocytes Magnesium Chloride antagonise toxic
encapsulating effects of Organo
Phosphodiesterase phosphorus
compounds
8. Preparation of Amikacin Glutathione, Sodium Hypnotic Elicits Sustained [49]
Amikacin loaded Pyruvate, Adenine Dilution Method release effects of
Resealed antibiotic and higher
Erythrocytes accumulation in RES
organ like spleen and
liver
9. Preparation of Ascorbic Acid Dehydroascorbate, Hypnotic Prevention of [50]
Resealed Tridecylamine Preswell Dilution oxidation of cell
Erythrocytes with Method membrane and limits
Ascorbic acid the membrane lipid
peroxidation
8. Applications of resealed erythrocytes51, 52] numerous drugs as depicted by many researchershéor
treatment of cancer, tumour, and arthritis and d&fsp
1. Resealed Erythrocytes are used for the slow delease effective treatment of the poisoning. However lamiiture,
anti neoplastic, anti-parasitic, vitamins, steroidad erythrocytes based delivery system with their gbilio
cardiovascular drugs. provide controlled and site specific drug delivewill
2. Surface modified Erythrocytes are used to tardet revolutionize in effective treatment of various edise. For

organs of mononuclear phagocytic system/ RES becaus the present, it is concluded that erythrocyte essriare
the change in the membrane is recognised by the “Nano Device in field of Nanotechnology” considegitheir
macrophages. tremendous potential and prospective.

3. Reserve of cyanide intoxication with murine @arr
erythrocyte containing bovine rhodanase and sodium References
thiosulfate can be used.

4. Usually loading anticancer drugs into carrieingse  [1]. Vyas SP and Khar RK., Resealed Erythrocytes in

improves their delivery to tumours. Targeted and Controlled Drug Delivery: novel Carrie
5. Various types of enzymes can be delivered byutiee of Systems, CBS Publishers and Distributors, Indi®220
carrier erythrocytes for eg Amyloidf-degrading 87-416.

peptidases, adenosine deaminase and pegademase

alcohol dehydrogenase and aldehyde dehydrogenase,[z]- Shashank Shah., Novgl Drug Delivery Carrier: ng\sba
alcohol oxidase. Erythrocytes, International Journal of Pharma amd B

Sciences 2011; 2:394-406.

9. Fut tives 53, 54 . .
uture perspectives| | [3]. Tortora GJ., Grabowski SR., The Cardiovasculareyst

Following are some future perspectives of Resealed The Blood In: Principles of Anatomy and Physiology,
Erythrocytes: 7" ed. New York: Harper Collins College Publishers,
1993;566- 590.

* A large amount of valuable work is needed so agtitize ] ]
the potentials of erythrocytes in passive as welkhative [4]. Guyton AC., Hall JE., Textbook of Medical Physigjo

targeting of drugs. Philadelphia: W.B. Saunders, 1996,425-433.
« Diseases like cancer could surely find its cure.

» Genetic engineering aspects can be coupled toaghawer
dimension to the existing cellular drug carrier cept.

[5]. Diem K., Lentner C., Documenta G., Scientific Teshl
Geigy Pharmaceuticals (Ciba-Geigy Ltd.)" 7ed,
1975;617-618.

10. Conclusion [6]. Spector WS., Handbook of Biological Data Philatiedp

. . L W. B. Saunders, 1956;52 & 70.
In this paper, various numerous applications haven bee

proposed for the use of resealed erythrocytes ageicdor (7

drugs, enzyme replacement therapy etc. The usesefted Niederberger W., Rowland M,, Physiologically based
erythrocytes looks promising for a safe and sulevely of pharmacokinetic study on a cyclosporine derivative
various drugs for passive and active targeting. Resealed SDZ IMM 125. Journal of Pharmacokinetics and
erythrocytes had also been employed for effectalevery of Biopharmaceuti(,:s 1994:22:5:1994:327—365.

. Kawai R., Lemaire M., Steimer JL., Bruelisauer A.,
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[8]. Steinberg MH., Pathobiology of the Human Erythtecy
and Its Haemoglobins, In: Hoffman R, Benz E, Shatti
S, Furie B, Cohen H, editors. “Hematology: basic
principles and practice”,"4ed., Philadelphia: Churchill
Livingstone; 2005;442-456.

[9]. Beutler E., Lichtman MA., Coller BS., Kipos TJ.,

Williams Hematology, New York: McGraw Hill Inc;

1995;349-363.

[10]. Tortora GJ., Grabowski SR., The Cardiovascular
System: The Blood, Principles of Anatomy and
Physiology, 1993;566-590.

[11]. Shyama SK., Rathore KS., Keshri R., Resealed
Erythrocytes: Potential Carrier for delivery of Dsy
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