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ABSTRACT

Ol drsg delivery o die mesl prefecrsd dod oo e oplica 24 the ordl fome provalss maxisns Soeive cafice ared amodg all dnig debvery synes for
pdmidcarases of vanous desge. The omactvessms of M dosage forms ob doe to awaresess o sty apd iseffectiven s of deuge when afmisirered by
oral converndiom| method m the form of blets and capsoles. Useally conventiom] dompe fom preduces mde ramge of fluctuahon in dreg concemtien 10
the toadaream aod nscnes with come qeent nodesemble 1oy and peer effciensy, The maimietsaces of comeemration of drug in plassma withis therapentic
wivdet 14 vedy comical for effergive weasmnt. These facoors as woll aa factor such o pepetines donig aid vagredicnable shecrptean lead 1o the copoegt of oral
comirolled release dhog dalivery sysiema. Controlled releass drog delivery sydem wordks o meny dffereni mechamsme 1o control the meleas rate of dmgs
Waresin mechasinms like ounohc preswere, X svaem, reservow wyalezs, altered dessiny wyress sz bave been milized ai fovrmedation sppeoaches. The
present actiche comans. bried review oo various frmulaion approaches for cormuollsd release drag Selivery sysem

Keywords: Coptrolled pelease dmog delivery orsbem, magns type srsbem reservoir nostem

NTRODUCTION

Over the Past 30 years, as the expense and compiications
invodved in marksting rew diug smiities have increnssd, with
comcomitang recegnition of the therspeutic advanioges of
coatrolled dmg delivery, greater sttention 35 being pad on
developatent of oral contrallad release dnag delivery systams.
The goal m desigmng confrolled release drug delivery system
15 i reduce the frequency of the dosing, reducing the dose
and provideng niform dooe delivery. So, controlled release
closame foi b 4 ddasage Toros s releases oie o mede diuges
contimscusly in predatertnined pattern for a fxed perisd of
titne, aither systemically or locally to specified target organ -
* Comtrolled release dosags forms provids better control of
Masma drug levels, less dosages frequency, less side effect,
ineressed efficacy and constant delivery, The modified
r-eﬁﬁe oeal delivery syateny classification i shown y fipure
e

Controlled Releass Dirug Delivery System

Controlled release systern means any drse delivery svstem
that iiirtains sleguste and desived release of doog over an
extendad peniod of time. Hwdrophilic pobvner matox s
widely used for formmilsting an contralled dosage form .
The role of wdeal dog delivery systen 15 1o provide proper
ammmt of drag at regular tme interval and at nght site of
Betiog b maintain therapeartie rangd of ding in bleod plasma,
The TR dmig delivery systeim lacks some features like doze
maimtenones, comtrodled release rate and site targetmg. The
ol covtredlad diug delivery has some potenfial advantage
lake comtrolled release rate and dose maintensnce in plasma,
The CR formulstions have some swelling pobymer or waess
o both which comtrols the releass fate. The we of reservodt
system is also well kooam for controlling refease rate. Figure
2 shows the relation betwesn plasma concentration versss
time.

Advantages of confrolled release drug delbvery system
over (e conventional dosage form

Reduced dosang feguenicy.

Dromse redusction,

Improved patient compliance.

Constant level of dreg concantration in Bleod plasma.
Heduced toncieiy due to overdose,

Reduces the fluctuntion of penk valley concentration,
Night tivne dosine can be avosded.

- W

Limitation of Oral Conventional Dosage Form™

I Poor patiend cnmpli'.m::. inereased chaness of missmg the
dose of a drug with short balf life for which fFecuemnt
u.:lm.m.:tr.ltr:l'l.u nECEssTY.

2 The anavoddable floctwstions of deee copeentestion ey
h.-ad to under medication or over medicstion = Bamow
therapeutic index drog
A A typacal peak-valley plasms concentration time profile is
obtamed which makes artainnwent of steady-state condition
imiposzible,

Factors affecting the Formuolation of Oral controfled
release Dirag delivery systemy

Plivslcochemical Faetors

Aggmeons Saluabilicy

Most of the dnegs are weak acsds or wesk bases Drugs with
kv weater solrhdity will be difficult to incorporate oo
sustained relesse mechaniasm ™ °. For a drug with high
salubility and rapid disselution rate, if is often quite diffionls
to retand its dissolution rate. A dmg of high water solobility
cait dissolve m water of pastrodotestine flusd resdily and
tends o relesss its dosage form in & burst soed thus s
abarbed quickly lesding to o sharp mwresss i the blood
dnsg concentration comparad to less soluble dmg. Bt o ooften
difficult to incorporate: & highly water soluble dmg m the
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docams form and retard the drug release especinlly when the
dose 15 high, The pH dependent salubility particutardy in the
physiological pH range ‘would be snsther problem for
controfled selease formnlation because of the variation in the
pH throughout the gastromtestnal ract asd vanation m the
dissolutbon rate. The bopharmacentical classificazon system
(HCE) allows estimation of Likely contribution of (e major
factors  solubility, dissodution fd brestinal  periesbility
which affect the oral shsaption,

Clzss III {High solubality- Low permeability) and Class [V
(Low solubilitys Low permeabslity) drugs are poor condidates
for controlled release dosage fomm comgound wiib selubality
= 0.1 meinl face signdfican solubdilisation obstacles aed
offen  corspoinds  with  selobility 10 mg'ml  peesent
difficultisn e solubilisation dosng forrmdetion. In general,
highly scluble drugs are undesitnble for formudlation n o a8
coatrofled release product.

Partition coefficient (F' (a'w))

Partition coefficsent ix defined as the fraction of dneg in an oil
phase to that of an adjacent aquecus phase. Dinags that passes
though boological membruse, if partition co-efficien of drag
influences  shows  very  snwch  bacswsidlabality  became
lipaphilic natuge of boloxical menbsaose Dvees that have
lower partition costficient are not soitable for oral CR dmg
delivery systemn and drogs that have higher partition co-
efficient are also not suitable for oral CR diug delivery
syitem becmese they will pot partition @ of the lipsd
membrang onee it gets in the membmne *,

D phia and lenfzation at physiological pH

Dags existing largely o imnized form are poor candedates for
oral controfled release dreg delivery system, Absorption of
the unionized dreges are well whersas permeation of iomized
drug is neglizible becase the alsorpiicn rate of ankeed drise
is 3-4 tues less than that of the wnionered drug. The pEa
ratge for acidie dnag whese iomization s pH sersdtive is
arpand 3.0-7.F and pKa range for basic drsg whose fonizatien
15 pH sensitive 15 arpund 7.0-11.0 are ideal for optimuom
postive shaorptio. Deup chall be unionized & the site to an
axgent 0. 1-5.0%%

Drrieg stabibity

Diuge underpo both acidbase hydrolysis and enzymabic
degradation when administersd oral roate, T the drg i the
solid sfate the degradation will oceur i reduced rate, for the
drugs that are apstable in stomsach that prolong delivery to the
entire Gl tract are bemeficsal, If drug 15 admenistersd m
edended relenss dosage form that are wnsoble in smell
intestme nemy  demonstrabe decressed  blosvalababity. This
ocours due to the fact thot a greater quamiity of drug is
deliverad m:_.muﬂ wifesting and is being sulyected 1o more

degradation

Molecalar size and diffusivity

DMiffissevity depends oe size and shape of the cavities of the
membragne . The diffision co-efficient of intermediace
el ecular widit II.ﬂ.I!.iu lﬂlll-qﬂ}l:l Traltons; throeuh fexible
palymer range is 10°%10" cm'sec For dmgs having
melecular weight = 500 Daltons, the diffusion coefficient in
many palymers are very loss e less than 1077 cm’lsec. The
examples of drugs which are difficult 1o control release rale
of medicament from dosage form are proteins and pephides.

Biolagical Factor
The ahsorptiom behanionr of a drug can affect ifs smtability
as an extended felegse peoduct Tle s of fornsulating
controlled selease product s 1o place a control on the delivery
systemn . [t is essential that the rate of refease 15 much slower
tham the rae of abgorprion, I we assumme Ue transtl dose of
dosage forms m the sbsorptive areas of OO tract 1s about 8-12
bowre, the msctiwamn half-life for abeorption shouold ba
appeoximately 3-4 houss, Othawase the dosage form will
mss ouf of absorptive regions befors drog release s
complete, Therefore, the compounds with lower ahsorption
rate comstanty are poor chndudates, Soae possilble reasons for
b extent of absomption ere poor water solubblity, small
partitiot eo-efficient, actkd hvdselwsis and wetobolism or its
aitd of ataorpticn. The distriboizon of drsgs in tissues con ba
mmportant factor in the overall drog elimmohion kinefics,
Siwoe it oot coly Lovwvers the concentration of circulating dng
baat it also can be rate limitine i #s squilibium with bleod
and exfra vasculer fissus, consequently apparent vohame of
distibution  assumess  different valoes depending oo time
course of dng disposition. Drugs with hizh apparent sohune
of distribution. wihich influence the rate of elinunobion of the
dnsg are poor candidate for oral CR drig delivery sysem. For
design of sustainsd felease products. formmlation scestist
rmest have information on dispesition of the drug,

A dmg which extensively metabolizes 15 not sustable for CR
drgg  delivery system. A drug capable of inductng
mesabolism, inhibiting metabolizm, metabodized ai the site of
pbagiption or fird-poss affect is poor cahdate for CR
delivery. as ot could ke difficelt to maintamn constart bload
Fevel. Drugs that are metabolized before absooption, either in
hureent of the tissues of the intestine can show decreased
biopvailability from the controlled relessing systems, Most
intestingl wallks are saburated with enrymes. As drog is
released al a slow rate W these redons, lesss drug is
avatlable n the eneyme system. Hence, the systems should be
devised so that the diug remsdins io that eavirommsent o alloa
e cotrplete conversaoa of the dneg o its metabolite,

Half-life

The kalflife of a diug is an index of % resddence tiiee o the
body. If the drug has shorm half life (less than 2 hours) the
dosage form way consftain o prohibitively larps quandity -of the
drza Om the ciher hand, dreg with elimination halfligs of &
hours or more are sufficiently confrolled in the body, when
adimmistered i contventiomal dosage from and eontrolied
tebease drog delivery system s generally nod necessary in
such cases. Ideally, the dmg should bove half-dife of 3-4
hours for formmiation of drug delivery system =

Therapsutic index

Drugs wath low  therapewtic index  are  unsudable  for
menrporation @ controlied releass formaudations, If the svstem
fils mt]'b:bu-:ly.dm:dmupn’gmm which lzads fo
toxicaty .

Size of dose

I the dose of a dreg in the conventional desage form is high,
then it is less suitable candidates for CRTDDS, This 1s becanse
the size of 0 unit dose confrolled relesse oml formmwlsbion
would hecome toe big to admdnister withaut difficulry ©.

Absorption window
Certamn dregs when administered omally are absorbed only
from n specific pord of mestrointestinal troct. This pard 1a
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referred o as the ‘absorpiion wmdsw . These condidates are
alzo not smsitable for CRODS

Plasma concentration response relationship

Genemlly, plasma drug concentmtion 15 more Tesponsible for
pharmacclogieal activity ratser tem dose, Bul e dug
having  phammacolegical activaty dependent of plasma
coacettrations, are poer caididate for oeal CR drog delivery
aystenn ©

Concentration dependency om transfer of dmg
Tranafer of dnag from one compartment to ofber, of follows
zeto order kinetie process then such drugs are poor candidnte
for veal CR delivery syiean [t shonld be of ficd order
Kinatics , The Hpere 3 repoessifs variow  formulstics
strtegies for orz] controdled release drug delivery system,

Diffusion Sustaimed Sysiem
Dnffusion process shows the movemsnt of drug moleculss

from & region of 2 higher concentrabion to ome of [ower
coocenirabion

Diffusion recervodr system

In this systeqy, a water inseloble polyvineric meaterial covers a

wore of drog Dmeg wall pacttion ioto the membrane and

exchange with the fluid swrounding the particle or tablet,

Addittonal dmg will emer the polymer, diffuse to the

periphery and exchange with the sumomding media. The

druog relesse fakes place by diffusion mechanism, The

diffumon type r=enmir system 15 shown m fmme 4.

Adlvastages

®  Fero order delivery s posable

# HRelease rates can be modified with polyiner type and
concentratioa,

Diizadvaniapes

& Dhifficult o debiver high moleculd wedght comgound.

= Crenerally incrensed cost per dosags wit,

* Potental tomicity if dose dumping ooours.

Diffusion matrix system

Ths matnx system 15 defined 05 a well-mixed composite of

ong or more droes with gelling agert e hydrophilic

polymers. Matrne svstens are widely used for susfasinge the

relzass rate, It is the release system which prodongs and

mntmis the release of the drag that is dissolved or dispersed

M A ealid drog s disperssd in an insoluble matrix and the

ratz af relesse of dreg 15 dependent on the rate of dreg

diffission =l et on the rate of solid dssolotion. The

diffission type mstrix system is shown i fpee 5.

Adlvantages

=  Easder 1o produce than reservods of encapsidated devices.

* Versatile, effective amd low cost,

= Pyssible 10 fornoilote high oweleoular weight compounds,

® Increased the stability by protecting the druz from
hydrolysis or ofher derreative changss n gagtromtestinal
Tract.

DHsadvantages

# The ghost matrix must be removed after the dnig has been
relensad.

*  The relesse mies are affected by vawious Scors such as,
food mnd the rate ransit throwgh the g,

= Cannot provide purs zero order release,

Types af diffesion matrix system

The matrx system can be divided ifo two  categones
dependinglmllmqpa of retasding apents of -polymeric
materials

#  Hydmophobic matnx systam

*  Hydrophilic matrix system

®  Fal-wax mstrix ystem

Hydrophobic matriy system

This s the only ayvefem whers the wee of pelymer is nod
gxeptial to provide controfled drog release, alhough
msoluble polymers can been used, As the ferm suggests, the
primary rate comtmolling eompeonents of hydrophobic pstri
are waksr insoluble o nature. These mgedients nelade
wanes glveerides farty agids, and polymeric materials such as
ethyl cellulose, methiyl celluloss and servlme copolymer, To
modalats drug rel=nse, 1t may be necessary to mcorporate
soluble ingredients such ax lactose tnto formuolation. The
presence of insoluble ingredient i the formalatons helps (o
maimtain the physical dimension of hydrophobic matrix
during drug relense, Diffusion of active ingredient from the
gystesn 15 the relesse mechamsm and the corresponding
ielease clewacteristic can be described by Higochi aquanon
alzo keyeswm an square roor of time release kinetic !

Hvdraphilic matrix sysiem
The primary rote limsting ingredients of hydrophilic medrix
are polymers that wonld swell when in cantact with agueesus
solution and form a gel layer on the surface of the system '
* When the release medium is thermodynamically
compatible with o pelymer. the solvent pencimtes imto the
free EpRCEE between macromolecular chaine. The pﬂ]:‘l'l'l.ﬂ'
may underpe a relaxation prosess dee to the stress of the
solvent, se that the polymer chaing become dmore
flexible and the matmx seells. Ths allows the encapsulated
drizg to diffisss more repidly out of the motrix On the ofher
bend], 11 wcmidd take wode tme for drag 1o diffise oul of e
mainx since eairix swelling lengihers the diffusion path. Tt
bt bean widaly krown that swelling and diffssion are nod
the maly factors that determine the rate of drng release. For
dissolvable polvmer matrs polymer dissolution 15 another
mpartant mechanism that can modulste the drog delivery
mate. ‘While either swelling o dussolution can be the
predominant factor for a specific tvpe of polymers, in most
cospes dme releass kimetics isa result of 8 combination of
these two mechaniems. The presence of water decreases the
glass tranzition temperntors {Tgh (for HAMC from 1584°C o
below 3THC), piving rise to ransformation of plassy palyenes
to rubbery phass (gel layer). The echanced matility of the
pobymens chain favors the transport of dissolved drmug.
Polymer relaxation phenomens determine the swelling or
volume incresse of the moirix. The moin polyoers wsed i
bydrephilic matricss afe ledrosy propyl methy] cellulose
[HPMC} and Hydroxy propyl celhuloss (HPCY, Xonthan gum,
Carbopol and Algmates,

Fat-Wax matrix tabler

The dug wm be incorpornted inte fat wax granulations by
spray congenling in air, bemd congsoling in oo sguesous
medz with or withaut the oid of surfactant and sproy-drang
techniques = ¥, In the bulk congenling method, a suspension
of drag ad meled fo-wax is sllowed to solidify and is then
comutiruted for sostrined relesse pranulations. The mixtare
of sctive ingredients, waxy matenials ond fillers abo can be
converted into grarmiles by compaciing with roller compactar,
beating i a sugtable aoxuire such as flusdized-bed and steam
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jacket=d blender or gramulating wath a selubion of waxy
material or other binders. The dmg embedded into 2 melt of
fats s waves i3 relessed by leaching and’ o hpdrolysis s
well a5 dissalution of fafs wwder the mflsense of enzyrmes and
pH change in the gastrointestinal tract, The additen of
surfactants o the formulation can als mflvesce both the
drug release rate and the proportion of total drag that can be

ineorporstad b & mai

Diisslution Controlled Systems

A drug with a skow dissolution rate 15 inhersnthy sustnined
and for those drops with high water solubslity, one can
decrease dissolution throueh appropriste salt or derivative
formantion'™ ¥, These systems are most commanly enployed
in the produstion of snferic coatad dosage foree Ta protest
the stomach from the effects of dregs such as Aspanin, 8
coativge that dissolves in naneral or alkalme media is aged.
This mbibits relesse of dug from the dosage foem wnfil 1
renches the higher pH of the mtssting. In most cesss, enteric
coafed dosage forms are not truly sustaining in natare, kot
serve as & useful Amcizon in direciing release of the drug to a
specinl site. The same approsch cmm be emploved for
comyponmds that are degraded by the harsh condstions fonpsd

in thes gactic fegio.

Soluble reservoir system

In this system diag 1 coated with &8 grven thckness coatongs,
which is slowly dissolved in the comeniz of gastrointesinal
tract by alternating layers of doog with the ste comtrol ling
coats as shown in figare & A pulssd delivery can he
achieved, if the outer layer is quickly relessang bolus dose of
the dneg initial levels of the drug in the body can be quickly
estnblished with pulsed infervals. This 15 not a true swstained
releace system; the biclogical effects can be simmlar. Am
alternative metled i 1o adminester the dnse & eroup of beads
that hove conhing of ditferent thickmess.

Sinee the baads bave differant coating thickness, thes releae
occurd ih oA progressive manner. Those widh the thinnest
layers will provide the instial dose, The mamtenance dose of
drug ¢an be achieved by applyinge thickes costine This is the
prisciple of the spangule capsule. Cellulose tdtrate phikalate
wis synthesized and vsed @ Bn enferic coating sgeml for
acetyl salicylic scad taldets,

Soluble matrix system

It can be either a diug mpregnated sphere or 8 drse
imgregnated tablet, which will be subjected to slow ercsien
' The more commen type of dissolution sustamed dosage
ﬁmn i= shoam in figure 7,

Dvzsolution- sastained pulsed delivery systems
Aanongst contradled release formulstions Iu.-ﬁrn]h:h-: PHALFY
technelogy 5 1i.1= most widely wsed due to s following
advantagss "
=  Provide de-snmd release profile for & wide therapentic drsg
category, drug and solubility.
Stinpile aid cost effective manufaciug sid rolbust,
Patient acceptonee,
# Enme of dug modulabion throngh level.
polyesne syatems and fupction coating
A hydrophilic matrix tablet consists of modure of doog,
polvimer ond excipients {filler'dileents os well o5 other
exptipienty) prepared by lvdrophilic polvmer in the matrie.
Formmdators offen chose from a range of lydrophibie

chotca  of

polymer ms stand nlone or in comhbination wath dfferent
petymers for relesse mbe control,

lon Exchange Resim Controlled Releass

Ion exchmge resins are  cross-linked wnt:r-m-eul:.tb]:
palvmers carrying dotlsable fosctioesl moups ©, The resins
have been uwsed in vanouws phanmaceatical up'plll:utl.mu
printarily for taate masking asd controlled seleass avatams, Bn
tablet formuilations, son exclatge resns have been ised as
dhsintegrant, becouse of thew swellimg abalin. B forms
mreversihle complex with jonisable drugs upon profonged
exposure of the drog to the resin. A resin bound drug is
remved when approprate loos are by comfact with lon-
eqchanped proups. The area and length of diffusien patlraay
mwd the arcosit of eross-linked pelyimer in the mein oty
governs the mate of drug relesse Sriwonganys o al, has
found the effect of ton exchange sesin with deug containing
oppearte charpe in matrix systeim, After this investigation
they concleded that the relesse of drug comtaining opposite
chargs retwded by ihe addition of ion eschange resin fo
HPREC-mairices due to fommation of complex between dg
and resin.

Methods wing Oumotic Pressare

In this meshod, the relesss controlling factor thes most be
optimized & the csmotic pressure gradient between insade the
compartment amnd the external envirenment . The simplast
ared most predictabds way to achisve a consian osmie
resarg 8 f0 maintain 4 seheabed sohtion of osmnotic agent
m the compartment This technology prowdes z=ro onder
release used fir hydrophalic drugs. Daug may be osmotically
active ar combiiee with csmotically sctive salt =g Wall
Cemotic pressure 15 the hydrostatic pressurs produced by o
solwlion in a space divided by 8 semi permeable membrane
due 1o diference tn contentratu of solutes. Osinoais 19 e
diffusion of fluid through a sene permmeable membrane from a
solutbon with & low solube concentration to a eelution with a
highes  soluwte concentration umiil there is = equal
conczntration of fhoid on both sides of the membrane, A sem
permeable membrane 16 placed soond & teblet, particle of
drse solutions that allews transpost of water into the tabled
with sventual pumpisg of drug sohetion oot of the tabls
threwih a amall delivery apsriure m tablst coating The
camatic systems are classified in major teo types, Le. bype-A
and fype-H. In type-A system, the cors comimens both, the
drisg and electrofytes. The elecrolyies provide osmatic
poessure atd maintan the rate of drug relesse. In type-B
systemm, the dmg solution 15 present in & semu permeabls
memtrane swmouanded by the electrolyvies, Both the systems
are shown in fgure 8 and 9 respechvely.

The DEDDDEM.E be comventently clossified in to follmading

types: ™

Simgle chamber csmotic pump
»  Elementary osmotic pang (EOF)

Mluhi chambeer osmeotic punsp
= Push pull esrmmtic pamg
*  Csmohec pump with non expanding second chomber.

Specilic types

» . Controlled porosity cemotic pumg.
o Adonolithic osnofie systems.

#. Dsmodic bursting osmotic pemp.
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& OROS -CT

= Bulti particulate delaysd reless systeims (WMPDRS)
# Lagud Oral Osmotic System (L-OR0S)

pH Independent Formulations

Most drugs are either weak acids or weak bases. The releass
fromn comrolled relesse  foemulatons & pH o depesdent.
However, buifers such as salts of amino acids, eiiric acid,
phihalic scid phospharic scid or tararic acid can be addad to

the tormulation to help to mamtain o0 constant pH thereby
rendering pH independent drag release & "% A buffered
forrmalation 14 prepased by miing a besde of acidie drag with
e of moee huffering agent, sramlating with approprete
pharmaceutical sxcipients and coating with gestrointestinal
flnad permeabie film forining polyaser, Wiwen gastrobsestinal
fluad permentes through the membrane, ithe bufferng 2genis
adjust the fluid inside to suitable constant pH theraby
reindering & comstant rate of drg release.

Tabke I; Markeied drug products weh their meckasnm based classifcation

5N Technnlogy ! Eirand name Trug Ml annfachoem
i Difnuze comrellzd release | Wedberin XL Bujecfsen GlavoSadiaine
2 Mlnnx mystem Tible Ambiea CR Todpiden Tamarme Sanofi-Averis
i Mlethod using a6 Exckange Tinseoiien Pemnbinene | Hydrocodons Polistisex and UCH T
ER sogpeniion Chiorphererimine Folisires
1 Metkods usisg Eleinemay (oot Poiig | Efidas T48 Chled phein e Maleae Monaims
O=matic pressare PushPull Cumotic Syaens Glazowol XLE Gliperuds Flizes Inc
5 pH independem forsulanon Iadersl® LA Priprasadol HC| wrveth Ine.
[k |- MonddestySceision | e LEwdops. sul Roapesiile: | . Rocke Fuvleris, HiA

Muililiod velisas oral drig dalivesy svalisi

|
| l

-E'l:u'tu-llﬁd releass Delgved relegss
' ' *
Busmaimed Toenaded Pretonged
sclcaac rdlcac ccleass

Figura 1! ClissEReaien of medied rolidas deng dalive oy syl

n N\ -
B,

N ==
v v —=

T
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Figmre b: Schematic represeniation of discsdofon of reservoir system

Semmiprmesalle
rigicl mesnhmane

Figmre &: Type-A ovmotic sveiem

Altersd Density Formnlations

Several approaches hove been developed to prolong the
residence time of dneg delivery system in the gastrointestinal
tract 2 The delivery sysiem remsine in the vicindty of the
abwodption aite until moat, i ot all of s drug contents s
releasad. Tn high densiy approach, the density of the pellets
st exceed that of nommel siomach content and should
therefore be &t least 1-4gic’. In low density approach, the
glebular shells which have s spparent density lower than
that of gesine fluid con be wsed s a camier of dmog for
sustained release purposs. There are several reasons for
atimctiveness of thess dosage forms: provides moreased
tecavailnbaliny of drm product. This system 15 generally used
when, 1l single dose for tle dugation of treatiment whether
fod davs ar weeks s with infection. digbetes or hypertension
15 rexquired

CONCLLUSION

The controlled relesse dreg delivery systeny aips te relense
the dmg ar fhe desired rare over extended period of tinwe to
muniain the therapsutic level in blood. Nowndays, the oral
roate of adoinistration for controlled release dreg delivery
system has received maore aftentzon due fo its more fLescibility,
reduced dosmg fequency and better patient complisnce. The
desigm of oml controlled release drog delivery system
depends on variows factors ke, phvsic-chemical propertiss
of drzg. type of delivery system disense being treated,
patient condition, frestment daration, pressnce of food,
gastreantesting] maodility and co-admindstratson of other drugs.

Fljwr 5: Schematie repreentation of diTasion rnvpe matrin sydem
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Figare 7! Bebamislie regrsetative of diselulics malrix spsoem
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Figuse #: Typs-B osmoric Sysiem

From the above discussion, we can concluded thes the
confrolled release dmg delivery system 15 very helpfal n
meressing e efficeency of the dose as well as the patiend
compliamce. Moreover: the ressonable cost of oral controlled
elense dmg delivery eystemn boe lesd eose of marked
renstration as replacemnant of oral corvenhonnl drag delivery
svstem,
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