Siddhapara Mihiret al. IRIP 2011, 2 (12), 90-96

INTERNATIONAL RESEARCH JOURNAL OF PHARMACY ISSN 2230 - 8407
Avallable opline www.inponline.com Review Article

GASTRORETENTIVE DRUG DELIVERY SYSTEM: STOMACH SPECIFIC MUCOADHESIVE TABLET

Suldhapara Miho* . Tikare Vijay, Ramana MV, Sutariva Bhavesh, Vashasiva Bhavesh
Maratha Mandal's College of phasmacy, Belgaun, Kamatnka, bwdaa

Arhole Feoerved ons 1110001 Faneed o Mk11011 Appeoved for pebiacaton: 19012011

The murrent artice foomees an the pnooplss of oo diemve drog debivere sygems based oo adhesion bo biologecal sefaces fhat are corered by swoss. Bsmdbesion cam be
defimed as e proces By wisch o tetesl or 4 seihetic poleer can sdhers 0o 3 Fologien] mibearste. When i hological aibsirate &3 8 mmesocal [syver then the plesoaens (8
knowm 25 mucoadbesion. Dinsg arSons can be improved by developing new drug delivvery sysisms, sy 26 T moeosdlisegde avdem Thaae STeiems remamn = clese somact
wity the pbsorption tissue, the mucous membmne, relspang fe dud & fe solon st [ading toa bioavailybiiny inerease and beth loml md systemec sffed. Meoodbeaim 1
defimed ar the shebity of matemal ﬂmhhﬂwmlmﬁummﬂuﬂ peniod of trme. “Mscondbeany dosge fomme extend from the sspie ol meonmal delnoey &0 the
nasal vegined, oouinr end ractal dmg Salivery eystees Tha oo ond o of mocosdhasion boniing iz @feenacd by vimoas polyme. bassd peoparkion. Evobaiion of asch
muemidhesve formolations has tampressed fom firg-penerabion charpsd bydrophilic pobymer net- wcrl:-:t-an:lnqn:m: sevond penemtion systems bassd on lactin, Thiol and

vafsits idher sdhasive TuneTional praipa. Ven o thandies gre congidear e Flestmonie Moy, Weming thaory, Ahadeimion fheary, Frachure H1.Mn m mcadienon. Vanous o

i el T i Beale carmed (ol R delemrinon o it s oo

Keywords; Mieooxihesion, natural pobaper in-vitrm mucosdissne sirmgih, In vre mooosdhesyos srmgih

INTREODUCTION

Smice the last thres decades many dmopg molecnles fonoulsted as
gnstroretentive dog delvery system have been pofented Kesping m
view its commercial success'. Oral sustained drug delivery system is
complicated by Lmited gasivic resddence thmes (GETs). Rapd GI
transit ¢y prevent cotnplete dewg release in the absorption 2060e and
vaduce the efficacy of the adiminisersd doss spce the majoriny of the
drags are absorbed in stomach or the upper part of snall intesting™ .
Therefore. control of placement of & drug delivery system (DIS) in
n specific region of the GI tract offers acvantagss for a vanety of
unportant drugs characteized by & nagrow absarption window m the
GIT ar drugs with a stabiling probdem ™.

Teese comsaderations Lave Led to the development of a usdgue oral
controdied release desnge form with gastroretentive properhes, After
oral admmistrations, such a dosage form wold be refained in the
stomach mand release the drg there m a confrolled and prolonged
manner. s¢ that the drug could be supplisd Wnnnuwsl:r b It
absorplion sites in the uppe castrointesinal wact’ Gasroretentive
disage Toenn can remain in he gaseric region for several lss and
hemee sipuficantly peodong the gaswic residence tane of dings
Prolonged gnstric retention doproves bicavailability, reduces drug
waste, ond mmpreves salubility of drugs that are less soluble in o high
pH emvirormment 1t s also suitable for lacal dmog delivery to the
stornach and prosimnal sost] atestines’.

To ovegcomne these lunitstions, wars spprosches have beei
[:Il'l:lpﬂﬁtd 10 increase gastric residence of the dug delivery sysiems
in the upper part of the gaslmmtts'rmnl. fract mcludes floatmg ﬂjg
delivery svstems (FDDS)" | swelling or expending systen
mucondhesive systems™ !, modifisd-shape systems', high-density
systems’, and olbher sl¢1n_'.-ud gasiric engaying devices,

Dwsage forms that can be refadned in the steanach are called
gastroretentive drug delivery system (GRDDSYS. These drugs
delivery system suffer from mamly two adversities: the short pasine
refention time (GRT) and wnpredictabls short gastric smptying rims
(GET), which ca resulr 1 inccimplete drig releass from e dosage
form m the absorpiion zone lendimg to dmumished efficacy of
administered dose’”,

Pofentially active diug candidares suitalle Tor gastroretention
The sustable candidates for gastrorefentive drug delivery system are
mofecules that possess poor abmorption but are chasacterized by

betier absorption '™

1. Dhugs thet have namow absorption window in gastroindestinal

fract.

E.g. nboflavin and levodopa

2. Duugs thaf sre prooaciky absorbed from stomach ad vpper part
af pastodnresmal ac

E.rx calenn supplements. chlosdiazeposide and cuusarazmne

3. Locally sctive des in the stomach.

E.g astacids and misoprostol

4. Dwngswhich degraded or nnstable i the colon,

E.g ranifidine HCl and metronidazole

5. Drugs that disnab nommal colonic bacterin ar misrobes,

E. g amosicilbn traliyvdrare

Factar Affecting Gastrie Hetention

The mcst maportant parameter affechng gastric emphing and gasiric

retention time of oral dosage form. B

1. Density, size sl shape of the device ™%

2, Concomstan ingestion of food and it natwe, calogie codtent
and Foguency of intake ",

i Simulaneons  adodoisaration  of drogs with  dmgad oo
gastrodintestmal transad thome: diugs actng as antichollnermc
agenis (e piropme). opintes{e.g. l:lxhuﬂ mpd  prokmetic
agentsie. g metoclopramide, cisnpride) !

4. Biological factor such as gender, p:lmm: age. sleep, body mess
nm:.mgxim] activity and disease states {e.z. diabetes, craln's
drsaane) =

Greneral Aspects OF Gastrolniesiing] Tract

Anatomy of the gasireintestinal tvact

The gastrointestmal froct catepanized into three maim parts:

a. stomach

b Senall miestine — Daodenin, Jejunui, and ileum

c. Large istestine

The gastroustestinal tract is a long nusseakar tobe, stating from e

ivvaih and end et dee ans, which captore the sutrient nside the

body and eliminate by different plysiological processes sach as
secrefael, thgsstian, alsorption. exeretion. Figume 1 inchxle the basic
constriction of gastreantestmal tret from stemach to large micstme,
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Fiptrer 11 Anstory of the geeiromtasiinal tract

The slomach 15 8 J-shaped organ which can be divided info four
parts! cardin. fundus body and antrwm. The main fimchon of the
stannach b5 10 store and max fisod walll gasie secralim

It comsists of serosa, lompifudimal mmscls, mterminscular planes,
ccubir mnscls, submucosy, lamina propos and epothelnam. The
siomach has a third mecle layer called as the “oblique mmscle
layer" situated in the proximal stomach, brnching over the fimdus
ond highsr regions of the gasnc body, The different amooth muscle
Lavers are perfonming flve motor function I:II' the gastromtestinal fract,
& gasiric emplying and imestmal wansis ©

Plhiysielogy of ihe gastrointestiinal traci

The proxunal padt is made wp of fendos aod body. 1t serves as a
reservoir for tee materials which remzin uwndigested, whereas the
anmmimi 15 e mam site for mixmg motion ad acts as @ poag for
gastric emptang by propelling actions. Gastric empiying oocers
during both fasting as well fad stares. Dusing the fasting state an
mierdigestive series of electricn] events tnkes place. which cyeles
throngh stamach and mtestine esvery 2 to 3 hoars . This is called
the interdigeshve myloslectne cycle or migrstmg myloslectne oycle
(MMC), which firther d.l'ﬂdl:-i into following 4 phases s described

by Wilson snd Washingron =, (figure 2)
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Frgrnre 2 A sumphfied schesatic disgam of the wiedipesiive balooesd met ity
Jatiern,

Phase 1 (basal phase) lasts from 40 o 80 mimdes willi tane
Coniractions.
Phase [1 {prebarst phase) lasts for 40 w0 60 inmutes with intermirtent
action potenfial and contractrons. As the phase progresses the
mtensity and frequency alsa increass graduailby,
Phnse I (barst plase) lasts for 4 te & mimstes. It ncludes miense
nad regole contractioas for short persad. Tt e due to this wave that all
the widigested materml is swept out the stomach down io the small
mitestine It is also knoway as the hosekeeper wae
Phnse [V lnsts for O fo 5 minutes and accars between phases [ and
I 1o 2 consecutive cveles.
After the mgestion of a muxed meal. e panen of contractions
changes from fasted 1o thay of fed atate Thos is also knows as
digestove arodiliny patiern and comprsses coubEIms cotraction as i
plsase 11 of fasted state. These contracton résult is redhacing the size
of food particles (o less than 1 mm), which are propelled toward the
pyloriz in a snepension form. Dnnng the f=d state -:rl:ts:l of MM 15
delayed resulting m slowdawn of gastric emptying mte

= scimtigraphy,  radiology,  esdoscepy., ulimsonograpliy
radictelenserry and magietic matke momikring shxhes have been
applied o determming pastric empryine rates revealed thar orally
admumstersd conbrolled release dosage forms are subjected fo
basically 2 complications thet of 5ert grl-;ln:. residence tineg and
mmprediceable gastric smptying rate =

The Mucas Layer

Bucus 15 a franshecent and viscid secretion, wiich forms a thm,
coistioons gel Manket adherent o mucosal epithelial surface. The
mem thickness of this lver varies froms abomt $0-450 gm in
bvmmans, It 15 secreted by the goblet celis hnmg fhe spathelin ar by
special  exoerine  glods with muons cells scim. The  exact
connposition of the mocws layer varkes subssantially, depending on
the species. the ansiomdcal location and  pathological  srates.

However, it has general composition™: .

_Tabbe oo |, oo i of m o
Srmi o Ty mgERnl
1 Wiy f i
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Funetion of maacus layer

The primary fiunctions of the mucus lover are™

Protective: Resuliing particulary from ils hydroplabic

Baveier: The rele mmscus layer as bmvier m tissne absorption of
drogs and other sobsinnce 15 well koown ns i mfluences the
bisavailability of the drmgs

Adliesian: Mucas b stronag caliesional properties aid ooy bods
to the epithelial call siwincs as comtmmmos layer,

Lubrication: an important role of mucos laver is fo keep the
riosal membrane oewist.

Mucnadhesive Sytem

Caoncepl

Bioadhesive systems are vsal as a delivery device within the hunes
to enhance chug absorpiion i a site-specific manna. This approach
mvalves the use of WMoadhesive pelymers, wlibch can adbere 1o the
epithelial swface in the stomach ™. The medications thet sre
inchuled m the category of namow absorpion window drugs are
sty associated with peoved absorpion ar he jemmiim and
ibevm due to their snhnneesd absorption properiies, ¢.g. Iarge surface
aren. i comperison fo the colon or becawse of the ebamced
solubility of the drg in the stomach & opposed to mote distal parts
of the gastrointestinal mact =

It was sngpested that compowmading wamoea nbsorpiion wmndow dnzgs
i a umique pharmacentical DF with gastro retentive propertics
wonld emable an extaled absorpiion plase of lese dmgs After
oral adminisrranon, sech a stomsch-epecific mueoadbesive tahles
wionld be setamed iy the stoasnch and relense the drag there in s
cotiolled and prodonged mamer, so that the dneg could be supplied
contimcasly fo its absorption sites in the upper pastrointestinal tract
This mode of admmistration would best achieve the known
pharmacckmetic and pharmacodyoamic ndumm[:l:s of stomach-

specific mucoadhesive tablets for these dmgs *,

Under cerfin circumstances prolonging the gasmic retention of a

detivery systam is desmable for achieving preates dwernpewtic benefic
of the dngg substance. For exnmiple, drogs that are absorbed in the
proximal part of the gasivointestinn] mact and drugs that are less
sofuble i or are degraded by the alkaline pH may bensfit from
profonged mstrie retention. by additioar for feesl and snstained drug
defivery to the stomach and proximal small obestine (o treat certain
comfitbons, prolomged gastric retention of the thesapeutic molsty
oy offer numeerous sdvantages wcluding doproved bicavailabiliny
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nod therapentic efficocy, and possible reduction of dosz size. T4 has
been sugeested thai prolooged local availability of antibacterinl
ngents may Bﬁm::m their effectivensse in resting H. Pyvlori related
pephic ulcers %,
Various gastromtestinal mucoadhesive dosage forms. such as discs,
microsplieres, and fablets have been prepared and repored by
several resenrch proups™,
Adhesion
Adhesion can be definsd as the bond produced by contact between a
pressurg-sensitive adhesive and a surface. The Americin Sociesy
of Testmg snd Materials has defined it as fhe state in which too
surfnces are held together by interficinl forces whach mary con=st of
valence foress, interlocking action, o bot™
A hoadhesive (s definad as a scubsfance that s capable of miteracting
with bipdogical smateriale and betng retamved on thems of Lolding
thean topsther foe extended periods of tins.
Accordimg to Grood defiped Moadhesion as the sate in which tom
materials, at least one biokogical m mature, are held fogsther for an
extended period of time by interfacial forces. TH 15 also defined as the
ahility of 2 material {symthetic or hisloaical) fo adbere lo a biclogical
tissie for an extendad perviod of e . In biological systems, fing
types of hioadhesion can be Distmgished” .

1.  Adheson of o narmal cell on another nommal cell

2. Adhesion of a cell with a foresgn substance

3. Adhesion of a nonmal cell to a pathological cell

4,  Adlveszon of @i adlvesive to a Idological substrate
Baosdheseve are  classified  mte  thees npes bassd  on
pleenamseneiogical observation, waiber than on e mechaans of
bisadlyesiog.
Type L Bioadbesion i3 chaacterized by adbesion occurring
between liclogical ohjects withowl wvelvement of  atificial
miaterials, Cell fusion aned cell apprepation ae gomd exaniples
Type I: Bioadhesion ¢ be repiesented by cell adliesion cato
calture dishes o adhesion to a varsety of substasces welading
metals, woods. and olber synibietic materials.
Type IH: Biondhesicay con be described ns adbesion of artificial
substances to biological Substrates sach s adhesion of polymers to
skin or ofler soft tissues *
Theoy (f Muecoadhesions
Several bioadhesion theories have been discussed™.
Electromic theory
It defieed as the electron transfer fom comtact of an adbewve
polyiner withh & glyeoprofein nerwork; they fommn an electrical
mterface at adhesive polymer and ghyeoprotein network, Adhesion
can produce by attractive forces ncross the dooble leoer,
Absorptiog (heory
Absorption theery aie deflned as they canse after mitial contact
bitween. two sfaces that s material surface bacavse a force formed
between two surfaces, the foree is two fypes of chemical bond thos
is,

1. Pomary chemienl bood of covnlent bond: they are high strength
so tey cause permeanant onds.
2. Seconpdary chemndcal bond has fvpes of foece of ativaction like
electrosiafic force, Vander Waals forces, lvdrozen and hydrophobic
bomds.
Wetting themy
They are only beneficial for liqmid becadbesive systeme. annkbyses
mthiesive and cootact behmdonr means they have ability of & ligmd
or a paste to spread over a biological system.
The equation k= Wa=Ya+ Yh - Yabh
Here, Wa = work of adhesion = energwem’
o and b= biologicnl membrane
Work of coliesion equation 15 We = 2YA - (Y47 Yaa)
We=2¥0r ¥y

Biondhesive nenterial B sproadiee on 8 biolegweal subatiate A w0
spreading coefficient that is,

SBA=YA-(YB+ YAR)
SB/A should be positive for a bicadhssive material to adhere to a
biologicn] membrans
Miffmsion Theory
This theory provides the infonmation the polyviner chame and the
mnsns mix ton sufficient depth to form & semi permanent adhesive
bomel. The polyner chatus ponetrate dee inucas depends oo the
diffieseom coefficient and the mpe of contact
Fracture Theory
Thas theory related for difficulty of separation of two sarfaces after
adhiesion, ;

The squatbon, G = (E &)

E=Young"s formmla of elnsticity
e = Frachure energy
L= Critical crack length
Mucendhesive Polvmers™
Various  muesadhesive palymers ace wsed o gastroretentive
Mucondbesive drug delivery system. There we two classes of
mucoadbiesive polymer 14 hyedrophilic polymer 2} hydrogels
In the large classes of hydrophibic palymers contaming. carboxylic
group™ * those exhibit best mucondhesive propertiss. Poly vinyl
pyrrolidone (PVFDL Metbyl cellulose (MM, Sodivm carboxy methyd
cellnlose (SCMC), Dnedroxy propyl cellulose (HPC) and arher
cellalose detavative.
Hydsegels thede are exhibit the badie claracterigtics of ain lydrogels
fo swell by abeorbing water mieracting by meass of adbesion with
fhe s diat covers epithela.
»  Aniomie proup - Carbopal =, Polyserylates and their croaslinked
modifications.

s [ationic groups
o Meutral groups

- C'hitosan and its derivatives
-Eudragit-NEIOD ete.
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-]
Takle I some muscoadbesve pofymers =

Huiursl ymthtic Bincasspatible Biodegradable
“T4a alpinste Fehyvan] alzohel Polyessdes, palyearboasias, “Esfies of hakiposc aod, Poly Tlectikea)
Bobyalkylen= glyools,
Bt Pyl aibers Py Ararena P plvanticas:
Tragacanth Esters ond halides, Folymeiecrylic aosd Ethyiene ghyoot Paiy rlactides-co-gvoalides)
Pabymethy] meihacrylic sad Palvesprolaciones
Chalaiee
Miathrylcalhsfons, Ethyledlaloas. Hhvdrmey - proeyd Poiyalind mymoaorylates
Cartapapnin cellloe, Hydrooy propyl methy] —celluloss Polyorthoesters
Poiypluplioetore,
Crrm baraya Eodmm carboomethiviceluloss Palvankydndes
e et Talyphosphezenis
Cubcaan
Polveindens oxade

Characteristics of moucoadhesie pabymer

L. The pabyner and s degradarion produeis sloubd be nostodie
and should be no abzorbable from the GI fract,

2. Tr ol be men=isvitant fo e oo meminane

A Tt should preferably form & sthong po convalent bond with the
mnsin—epithelinl cll surfaces.

4, It shondd adhere quickly fo mest tissuc aud shonld possess some
siTe specificiry,

A It shewld albow essy neorpedation of the drug and should affs
no hindranee to its release.

6. The palymsars st not decompose oo starage of during the slelf
Tife of the dosage form.

T, The cost of pelymer should not be high so that the prepared
dosage form remains competitnve

Robinson and his groop nsng the foorescence technigue, concluced
1laar:

i. Cationic nod apionis pobyners bind move effectively than nentra)
palbymers,

I, Polvanbons are better tham polycations in terms of binding!
potentml toxicity, and fiurther, et water-inzalubde polymers give
preater flexibility in dosage form desipn comnpaned wath rapidly
aF slewdy dissolving watersoluble polymers,

1. Antease polyiners with ailfire groops bind moere effecrively tan
e with carbesoplic sroups.

4. Degrer of bindmg is propertional 1o the charpe density on the

[yumer.

]JI:IJ{;JJI}- tading polyners melude carboxy metsd cellulome,
pelatme, biyaluromie acid, carbopel. and pelyearbeplvl™.

Faclors Affecting Mucoadhesion

These are the fhctors which are afiscting on mucoadhesion gven as

bcl'}uli'.‘:

1. Polymer related fctors

a.  Motecular werght
b, Concentmation of active pofvanes
¢ Flexibility of polymer clhams
d. Bpecial coufinmntees
e Swelling
I Environment relafed Dactors
p.  pH of polymer - substrate nferfoce
b, Applied strength
¢, Enstial constact e
3. Plyysiological factars
A Minein nens over
b, Discase staie

1. Polymer-Related Factors

Moleculay weight

The opiimum molecular weight for maxmmm boadhesion depends
upon Tvpe of oucoadbesive polviner at ssue T ds generally
urkderstond that the threshold required for succzesfial tioadhesion is
o Least LOG OB mokecular weight, For sxample. polysthylens ghycol

(PEGY, with o moleculor weight of 20 000, has Idile adhesive
chiafscter, whereas PEG with 200 000 jnelecular weight  has
imgaoved, and PEG with 400 000 has superaoy adliesive poopetties

The fact that mucoadhesbveness impraves with inoreasing aeolecular
wedght for lineas pobvaiers imglies two things: (1) intarpensration is
mowe critical for A low-medecular-weight pobaner to be 8 good
mucoadhesive. and (2] enfanglement 15 impoctant for  high-
melecular-weight polvmers

Concentration ol active pobomer

Thers is an optimum concentration for a nmcoadhesive pobymer to
produce maxiney besdedo. n fughly cooceatrated systein,
beyond the optimum level, however, the adhesive strength drops
significantly becanse the coled molecules become separated from
the medien =0 that the cham available for mtapenstration becones
lamited.

Flexibility of polymer chains

Chadn flexilality i critieal for imerpensiration aud mlanglensar. Asg
water soluble polynvers becomse crosslmbed the mobdity of as
mdividaal polymer cham decrenses amd fnes the effective length of
the chain that can penetrete Dt the mucns layer decreases, which
veduees micosdhesive strength

Epatisl conformation

Besules aoleenlar werght of chain lenedi. spatial conforastion of &
meedecule is also onportmnt. Dhespite a high molsadar weight of 19
S00 000 for dextrams, they have adhesive strength smmilar to that of
PEG, with a molecular weight of 200 000, The helical conformation
of dextran may shigld maoy adhesively active groups, pnmanly
resgpomisable fior adbesson, wnlike PEG polyiers, which lsve a Tnear
confdinatoa.

Swrelling

Swelling charactearistics are related todlie mucoadhesive itsclfand its
environneent. Swelling depends on the polymer concentration, the
ionic strength, and the presence of water, Durmg the dynamic
process of moadliesion, aucdmuim boadhesdon in vilre ocours with
i waler comient, Owver hyalrarion will resulis o the femmation
of wet slippery mucilage without adhesion.

I, Environment-Belated Factors

pHl of pelvmer—sulstrate interface

pH can influence the formal charge on the surface of the mucus as
swell as eerthin ionizable nnecadhesmve polymers. Mueus will bave 2
different charge density depending on pH dee 1o the difference in
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dissocintion of functional grovps oo the carboliyedrate moiety and the
amino acids of the polypeptide backbone. Scone stwdies kad shown
that the pH of the medinm is important for the degree of hydration of
cross-linked  pelveyclic sad, showing  consistently  ncreased
hdration fiom pH 4 throwgh pH 7, and then a decrease as alkalmity
of jomdc strengih incresss, fr exanple polycarbophil does nor show
a strong mwcoadhesive propeity above pH 3 becamss unchanged,
rather than iosized, carbexyl growp reacts wath nncin molecule.
presunably dwoagl numerons liydrogen bonds. However. ot higla
pH. the chain i= filly extended due to electrostatic repalsion of the
carbonoyd ate anions.

Applicd shrengih

To place a solid mucoadbesive syatem. i is necssary o apply &
defined strenpily. Whatever the polsmer, poly {(acrydic sexbidivingd
binzeme} of carbope] 934, the adbosion strenpty meyeases witl e
applisd strenwgih or with the dwntion of its applécation, up te ai
optiman. The pressare indtially applisd 0 the mucoadhesive tissue
contect site cam affect the depih of interpenetration. [ high pressurs
s applied for 0 sufficiently long peried of time, polyvmers become
prcoadlesive sven though they do not have attractive inferactions
with mucin

Lwitial contact fime

Contact time between the mucoadhasive ond masus Inver determines
the extent .of swelling and mierpenetration of the mmcoadlesve
polviner chatiss. Miore innccadieave strengil herasees i the initial
cantset tine deseases.

X, Flissiological Factors

Mucin farnover

The natual twmover of muocin molscules fom the msces laver is
importamt for at least two reasons. Fostly, the min funover 55
expected 10 limig the residence tume of the mncoadhesives oo the
muens laver. Mo matter how high the mncandliesive shrempth, they
are detached fiom the surface due to msoin tersever. The nrnoyes
rate may be different e the preseace of mucosdhesives. bt oo
m formabion s available oo this aspect. Seeondly. mucin nunove
results m enbstantial amounts of coluble mucin moleculzs. These
molecnles mieract with mucondhesives before they hnve chimes 1o
bferact with the mucus faver, Surface fouling s unfovourable for
pincoadhesion 1o the issue surface. Mucin mumover may depend o
the other factors such as fhe presence of food. The gastrie macosa
pocusmilates secreted mmem on e lemmal swfsce of the tissue
during the early stages of fsting. The accwmolated mucin is
sibseqeently relewsald by freshly secrefed acid or simply Ly the
possage of ingested food; the exact tumover rate of the mnxons laver
remams 1o be deternuned,

Miseaze slale

The phvsaschemical propeities of the inens are knowa o change
disriing disease conditions sach &= the cominon cobd, gastric uleas,
ulcerntive colitis, cystic fibeosis. bacterial, and fimgal infections of
female reproductive track. and inflammatory conditions of the eye
The exact smachunsl chmpges toking pioce in mmcus nnder these
cofditions are ot eleardy nanderstood. If mucoadhesives are to be
used i the disense sates, the mucoadhesive operty needs fo be
evahetad mder the same canditions.

Evalnation OF Mucoadhesive Tablets

1I-'I'I:I.'!I':l1.|-'5 m‘nluanﬂu pacamicter were comisd out for mucondbesive
rables™

Cemeral Appurjm

The peneral appearance of a tabled. s vasual sdentity and overall
“elegance” i cssental for comsunwe acceptancs for control of Fot-to-
lod wmiformity and  general iablet-to-tabler omiformiry and  for
monitonng troutle free manmafachrmg

The contrel of the geneml] appearance of o tablet mvolves the
mensurement of a manber of afribwtes such as a tablet’s size, shaps,

color, presence or absence of ap odor, inste, surface fexhure, physienl
Aaws and consistency™.
Harda#ss
Hardmess was measwred by Mondante hardoess testor and Plzer
tester were tsed .
Friahility
Twenty tablsts were weighed and placed in the Roche firiabilator and
apparatus was rednted at 25 rpm for 4 mmntes, After revalutions the
tnhlets were disted and w::uh::lumn The percentage faability was
measursd psing the meuln
II-{Wm"'F-'JI <101
"i"-"h-:rc. !‘-E- F = frinhility in percentage
Wor = Tnatial wetght of tables
W = werght of tablefs after revalution
Welght variation
Twenty tablets were modeely selected froam cach batch  and
individnally weighed, The averages weight and standarnd deviation of
20 tablets was calemiated, The batch passes the test for weight
variation test if mot more than fwo of the individaal toblet weighs
deviates from the average weigld by more than the percenlaze
shown in Table Be3 and none deviate by more than twice the

percentage shown ™ *,

| A.l'qn_;l- mghtﬂuhlm I"lmllg dn'lnlll:ll
' 130 o basa | i l
13179 iS5
Swrellimg mdex

Sawvellinng of tallet escipients partickes mvolves the absarption of a
liquid resultiog in an merenss m weaaght and wolume, Ligud wpdnke
by the particls may be due to saturation of camllary spaces within
the particles or bydration of macromolecule. The lguid enters the
particles thioiagh pores and bind to brge moleenle, breaking the
hydrogen bond and resalfag in the swelling of particle. The extent
of !e-"-'i'E“Illg.J can be measured o feoms of %o weight gain By the
tah
Mlethod
For each fornnalation batch, one tablet was weighed snd placed in o
beaker containing 200 mi of buffer meadin. After each interval the
tahl=t was removed from beaker and wesghed agam up to 8 hours,
The swellutg index was calenlatod usme following formla.
Swelling ndex (5.1 = (W-Wal"We
Where, 5.1. = Swelling index
Wi = Weight of tnhlzt at time t
W= Weight of tablet before placing m the beaker,
Tix vitr releass stmdy
standaid USF of 1P dessolntion apparans bave been wed to snidy i@
vitbo relense profile using both basker and rosating paddle. In wire
rebease rate stody of mocoadlesive tablet of was caried ouf tsmg
the Apparames 2 (Baskst apparatos) mefliod. Place the ahlet inoa dry
baskst at the beginming of each test. Lower the Baskel before
rofntion aperates the apparates ummaediately nt 50 mpme. Mediom. msed
for velease rate study was S00mi 0.1 ¥ HC during the coarse of
stucdy whole assembly was maintained at 37+H15 "C. Withdraw & 5
il of sinple af specific tune interval and replaced with § ml of fresh
dissclation mednmn. The withdmwn somples were dilute with
dissolution medmm aod then flter i with uhvtllunu filier paper amd
asaayed. The %o relense of dmg was calcnlated™
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In vitre Mucoadhesive strength

) Shear sivess metliod

Two smooth, polished plexi glass blocks were selected; one glass
block was fixed with an adhesive on the other glass block which was
fixed on fo the levelled fable. To the upper Bock a thread was tred
amil the Mread was passad down throngh & palley, At the end of e
thread & beaker was fixed. The length of the thread fon palley ta
the beaker was 7 cms, The weight of the beaker was countecacted.
The pssembly is shown in the figure 3. Solutions of different gums
comhbinaticm of pums and sywthetic polvner were prepared. A fixed
wolame {0, 5mi) of slntion of naturl gums, ther combanation and
Carbopel 934 1 were kept on the centre of the fixed glass Wock with
thie hzlp of the pipenz, amd ihe second Bock was placed on the firs
block and pressed by applying 100 g of wedght, w0 fhat the drop of
syndvetic polynes, nangal gwns snd the combination of e gy
sehutiones spreads as a aniform film in betaean the twe blocks, Afte
keeping it for a fixed time intervaks of 5, 10, 20.8nd 30 min, porified
was added imto the beaker gradvally. the weight of purified water
Just sufficient fo pull the upper block or fo make it slide dovwn from
the base block was recorded. This weight was considared as the
adhesive stremgth i e, shear stress reqoired o measare the adhesion
Befors every sxperiment carg was taken so that oo nir is entrapped
in between the two blocks which might give ematic resuits, The
distance from gulley to the glass block was always same m the
obwervarions’,

Faaure 3(The asseashly meed s the sl siress measuremeain method)
L) Upper gass plate (B Lower glass phaie () Puliey (T3] Thread (E) Pan

23 Wilhelmy plate mefhod

In this method small glass plntes were coated notarmly by selution
of gumns, ther combasation and syofhetc polymer fo be tested and
dited at 60°C. The prepared coated plates were immersed in boffer
sehubion (pH 1.2 for 50 10, 20, and 30 min af room tenperatimes
The force roquired to pull the plate out of the solution was
determined mder constant experimental conditions™

F; 4 Trvire moenadhesees sirensd me s eresl apeies
(AMnsiric fnd (pH 1.7} {3 Costed glaws plobe () Pulley (00 Thread (E} B

A Modified physical balance metlod

The tmweoadbesive strengtlh of the fablets was menswed o oan
modified physical balace. The apparans consist of a8 modified
ditibile beam plyysical Isslance o whech the rialn asd lefh pan wese
with lighter pans, The left mde of the balance was made heavier than
the right side by placing a # & weight on left side pan Another
Teflon block of 3.8 oo dineeter and 2 cm heiglt was fabricated

with an upward protrusion of 2 cm height and 1.5 cm diameter on
one side. This was kept i the beaker, which was then placed below
the left band set of the balanes. Tle poat pasric mucns nkanbeane
wns nsed ps the model membrane and pH 1.2 uffer selution was
used s the moeisening fuid. The post stounad mecoss was kept i
rwrode solufeon at 370l for 2 he. The underlving mmcns membrane
was separated nnd washed thorenghty with a pH 1.2 Yifer selution
It was then tied f0 a0 Teflon-conted glass shide and this shde was
fimed over the protmusion in the Teflon block using a dhread. The
black was fhen kept in a beaker containmg pH |2 haffer sohation at
a level that just fouchess the memlrans se a: to moisten fhe
membane. By keepmg o 5 g weight on the right pon that two sides
were balanced, The beaker with the Teflon bock was kept below the
feft hand senp of the balance The tablet was wmck on 1o the lower
gide of e left hand sde pan. The § 2 wedght from the rieht pan was
then renwoved. This kewersd the left pan alowg with the tabled over
the memboane with the weight of 3 g, This was kept undishaorbed for
3 min. Then the weight on the mght hand side was added n am
merement of 0.5 g until the tablef st sepamides fom the membrane
surface. The excess weight on the right pan Le total wetght mammns 5
2 was faken as the measure of the muesadhesdve strength from the
musnadhesive = the force of adbesion was colculated using
following foromla™ -
Fowce nt‘ﬂmn i'l"-f,l =
fn vivo techuigques
1. G Transit wsing Radio-Opaguoe Tablets
It is & simple procedure mvelving the wse of radio-opagque markers.,
eg. badmn sulfite escapsdated mo mucosulbesive tablets o
determiie de effeces of muceadhesive polyners on Gl oozt time,
Feces collechion (using an antomated faces collechion machine) and
Xeray inspection provide & poo-mvasive meethod of monttormg rolal
Gl residenice  tive  withowt affectiie  woemal GI motiling
bucoadbesives labellsd wiath Cr-51. Te- 99 In-[13m ar L2124
have been wsed o study the transit of the taldets in the GI wact®.
I, Gamma Scintigraphy Technigae
Distribmtion and retzmtion time of the mucandhesive tablets can be
studied wang the gamma scinhgraphy technigque. A stady has
reported the intensity and distribution of radioactivity i the genitl
traci after admaisration of technetinm-latelled HYAFF ialiless
Diamensions of the stomach pert of the sheep can be outlied and
i using labelled polbn puim md e data collected sre
stibseguently wsed fo conpare the disaibution of radiolebeled
HYAFF formadations, The refention of wncoadhesive-radinlabeled
tnblsts based on HYAFF polymer was found o be more for the doy
powder formulation thio for the pessary formmlaton after 12 b of
ecdasingshation fo stoqach epibetionn. The combioats of te sheep
ukieled and the ganana scitizraply nmethed has bean proved 1o be an
extrennely waefid tool oo evaluatiog the detnbation, spreading. dd
clemrance of administered stomnch mucoadhesive inblets™.
Stability stody
Stability stiedies were perfommed according to [CH guidslines. The
formmalations were stored oy foomn laperahme ot 35 = 19 in lod asr
oven at 37+ 1%, and at 60: 17 for 2 period of 14 weeks™,
CONCLUSION
Bdncondhiesive dosage forms have a high potentinl of being weetil
mems of delivering drugs to the body, perhops particularly for
gecal of local achomisteaim whee e mechanscal ravms
experienced by the desage form may b omdmmized.  The
phesatenen of mucoadhesion can be used as a model for the
coisticlled  dmag  delivery  approaches for a2 munber of drug
candidates. The various advantages of the oral mucondhesive dmg
defivery systems like prolongation of the residence time of the drug
which in fum increnses the absorption of the dmg are miportant
factors in the oral bivavadabibity of wany dogs

Muocouthesive strengih/ 100~ 98]
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