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ARSTRACT

el sdeur stration of differant dosngs forms is most commoaly vesd sl duos o preter Teabily s dessim ol decaps v and Righ pelienl soceplamce Ine gy etinb]
tract presents several {oreedatle bamees oo dug delivery. The tolon s a site whers botl focal and systemic @divery of drags akes place. Local dedivery could, for example

allowr fomoall retment o 1

horore] chismaeee. In colon specafio doug delivery sysiom, colon has 2 farge ameunt of hmphoms tsne §facilibries direct ahsorption mto

bilocd). eglsaiola bradls bordor mambmes: aeteaty, 2od meh b pencretic enzyea aciny on soapared verth wsoll sndastine. Calen specifss dee dalivery hes pasod potashal
fior dladvviry of prodeins sad therapatc pepticdes. Diffaneat § pprokctss s decimad bamed on prodens formolatos, pH saadlivny, ma dependkncy, ek dapmdation and
namchc pressre sc B theae sysizms have fimied soccese. Newdy developed CIODE are developsd winch melodes pressure coatrofied colonae delivery capsales, osmohe
i b g deBvery svalems uhich are URDCs 18 re-nmﬂrurhe'-m it WAV il apeaci Breany and feasibliny QUisAnp G e

Keywards — Colon speeife dnig delroery sysisas abcrebial depmedation aimots: prewiee, pH sensdiaty, prodeog, e dependsiy

INTRODUCTION
Colosnse delivery refers to tarpeted delivery of dmags imie lower Gl
tract, which ocowrs prooesily in ledee intestine (e coloa) . In the
past two decades, the pharmacentical scienfists are extensively
ouvestigated n the ares of coelonie regeon fiw targeted diug delivery
gygtem. Targeted dme delivery svstem to colon 1z bighly desirable
for local trestment of 8 variety of bowel diseases such as (Ulcerative
colitis. Crobm’s disease), aoweebiasis, colonie cancer and for local
treatment ut'unt-:nmv: pathalogies and the systamic defivery of protein
and peptide drugs’. The colon is believed to be a smtable site for
absorgteon of pephides and protem diugs for following reasons-

1. Less diversity and intensaty of hgestive enzymes,

2. Coouparatively protesdyise actoiy of caboy mucoss 1 el less
san thatobsersied i snwall ntestine, thos CDDE pratects peptida
drugs fiomu hydrolysis and enrymatc degradation o ducdennm
and jepumum amd eventially releases drug o fleam and colon
which leads to greater systemic hlﬂﬂ-‘rﬂllﬂb]]‘l‘}n"

3, Colon lws a long residence tiune {upio 5 davs)

Ceal rowtte 1% mest converdent and greferred tome® ban other tones

for CDDS may alse be nsed. Ia 1942 Svanz discoversd than

silphasalering, the sulphanidnmide prodrog of 5 amane salicylic acd

(5-AS5A) i effective in weatment of rheamatoid ardwifis and anti-

inflanmnatory diseases The exad mode by which tie drigz 1wrge

ttaelf o the colon was ehacddated @ 1970 Le caloin spectfic
nzoreductnse splits salphnsalzine cowsing the release of actrve
mosety of F-ASA.

Whey Is Codon Targeted Drug Delivery MNeeded?

I, Targeted diug delivery to the colon would ensure direct
freatment af the disease site, lower dosing and fewer syshemic
side effects.

2. Sie specific delivery woakd allow aral acimadstration of pephide
anl proten drgs, colon specific fornnulation could alse be nsed
10 proboung the dnee delmvery,

3 Colon specific drmg delivery  sysfens 5 considersd 1o be
bemeficial in freatment of colomic disease For ex. Colorectal
CAGEL

4, Colon 1s a site where both Iocal or systamic diug delivery conkd

be aclhieved, wepacal meatnenr of fuflammatory Bowel diseases

2@ ulcerative colitis or crohn's disepse Such inflammetory

coditions are vsually treatéd with glococorticoids.

Fonmulatien for colepic delivery are suifalde for delivery of

druge which are polar snd’ or susceptible to chemical and

enzymatic degradation m wpper G1 tract, highly affected by

h

hepatic metabwlisi, m pecncular, Mevapestic profeies and
pephides.

6. Preventing paatrie irntation produced by oral adinmistration of
H3AIDS.

7. Drelayed release of doggs 10 weal agma. asthing el themmataid
rtiritis.

8. Mlmimze extensive first poss inetabolism of stevaids.

Limitations OF Colon Targetlsg

1. Locatica at distal portion of alimentary canal,
dufficult 10 access,

2. Successfil delivery requires the ding 0 b in solution before &
arrives im the colon, i fuid content in the colom s lower and
mere viscaws than ds vpper GIT, whitch 45 the lminng fietor for
pooaly soluble drugs.

3. Lower surfice arca ad reletive tightness of tight juncticns in
colon can TesITicl drig HAnSEIT A0S INICOSE 1000 syslenic
circulation,

Ratipnale O Colon Bpecific Drug Delivery System

1. Treammest of bocal pathologies

2. Clronotherapy ¢ asflana. bperiension, cardiac  amhoydbmias,
arthritis or inflammaticn ),

3. CGireater responsivensss to absorpiion cnbaseers:

4. Less en@ymatic scliviry

5. Site for delivery of delicate -:Imga{ Prateins and pephides).

6. Owal delivery of vaccines as it 15 rich in hmphoid tissne

Calon Anat pmry

The &1 tract ks divided into stomech. small intestine and large

mbesting, The laage intestine extending from ilencnecal pmction to

the ame with o lengih of 1.5 meters (adults) 15 divided mte three

main parts. These are te cobon. the rectam mod anal canal, Colon 15

fpper 5 feet of lasge intestine and 15 simated m the abdomen. The

colom 15 eylindracal tube Lined by the muscesa. The colon consists of
the caccnm, colon ascends, colon ransversal. colon descendens and
rectosigmoid as shown o e figure 1. Colon is made up of four

Inyers- serasn, muscularis extema, sub mwcesa and muvcosa. The

colom does not heve willi, but due o the presence of phcac

semilunares (cresentnic folds), the wtestingl surface of cobon s

mereased o 1300 and. CDDE i dependen oo following

plrysiclogical factars: these age pH level. transt tune and micrabdal
envitoninent o the colon which goven the release rate of ding froos
different design of CDDS (Vyas and Reop, 2006, VEcen e al

2002). MHfferent arynes afe present w colan, which are respoasible

for macrobial degradation , were reported by Vinesnt of al {2002,

the coloo is
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Colankc Absorptica OF Diugs
The surface aren of colon = canpensatad by absence of endogenons

digestive surynes and loog residense time of cofon (10-24 hours)

The wanspart of dimg o colom s affecied by differenn fheims,

*  Paszes through colonocytes | Transcellnbar tnspart)

#  Passes throikgh sadgacent colaisecytes (Paaceilular trasgat)

Transcellular alsorprion mvelves e passage of deues thoough the

cells and s the route for meost of Lpophilic drugs | whereas

paracellular absorption mvohves the transpoet of diag through the
tight jonction between the oells and is roure of most hydrophilic
drugs,

Criteria For Selection OF Drugs Foo CDDS

The criferia for selection of drugs for colon specific drug delivery is

explained m table]

s Pathology nnd pattern of the disease, especialiy the affected parts
of lower O tract

o Physicochemical aml biopharmacentical properties of the dmg
suels &s solibality, stabality snd pegineabilaty st dwended aite of
delivery and desirad releass rate of sctive mpgredient,

® The pH of intestingl flinds affects the efficacy of coloa specefle
drug delivery systans hegee it 19 most conunon physiological
factor that is considersd in design of delaved release formnilation,

» The best condidates for CDDS are dmge which show poos
absorpiion from ihe stomach or mtssting inchedmg pephides.

@ Twup camier is aoother fctor which mfluence CDDS. The
selection of camier for  paticular  dmig  depends  om
phvsicochemical nature of drag as well a5 the diseass for which
the system 5 to be used . Factors such ns chemical nature,
partiion co efficient. stability of dmug aond ovpe of absoyption
enhancer clssen fnflaences the sairier selecrion.

®  Choice of drsg coamier depands on fonchional groups of the drug
molecule. For eg, Andline or nifro groops on a dog mey be used
10 hnk it T anodher benzens growp theoagh an azo boadd.

Cremeral Consideration For Design OF Colonic Formakation

o The proper selection of 8 formlation approach s dependem
Tpon ceveral i:|:|_'|'|:-|;|{|:af|l T E'il.'m belai:

s Pathology and pattem of the disenss especially affected pars of
Jower G et or physiology and physiological composition of
healthy colom is not mtended for localized restment

o Physiochemical and hopharmacoiscal peoperties of diig such
as solubility, stabiliny and permseabilite b2 the ntended site of
delivery.

#  The desired release profilz of the actrve maredient

Dirugs Suitable For CODE

. The Rolbowing different categories of digs are sitabilbe fin colon
drug delivery.

3, Dhvugs used to treat imitoble bowsl disease (IBDY) requirs local
delivesy of dnm 1o colon, Ex- slphasalarme, olslarine,
wiesalazine, - sferonds  like  Misdrocortisoees,  Midesonides,
predoizabone, dexainetlEsone.

3. Dwunes to treat cofonic chiscer require locsl delivary, Ex. 3- fluaro
wrecil. doxorubicin. prelliofrexate.

4. Protein end peptide dmgs- climinating drug degrasation. Ex.-
growth homnone, colettomm, msubin, méerlenkm, miecferon,
erythropaisting

5, To weal imnfechions dsesse (anoeliasds, belinmthiasisk requine
site  specific  delivery. Ex.- mefroiddazoele.  mebendazole.
altendazale

6. To treat rhenmatoid arthrites (MSAIDs), nectomal asthimn, angina

reiquere delay i absorgion due s circadsan thytlm,

Drugs showing more selective abserption in cefon than smad)

mitestine due to suall extent of paracellular transport. Ex-

gilbenclamide, dickofenac, deeophylline, ibuprofen, Metoprolol.
axyprenalol.

=l

DifTevent Approaches For The f_niu Targeting
[A] Pramary approaches for CODE
4l pH sensitive pabymer costmg dmg defivery fo colon
b Delayed {tuee conrolled release sysenr) relewe dmg
delivery to colon
¢ Bicrobially migeerad doug delivery to calon
I Prodimg approach
il Palysnccharids besed approach
Mewdy developed appronches for CDDEY
a)  Pressure controlled drog delivery system (PCDCS)
b1 CODES TH (3 tovel colan targered drog delivery system)
¢ ODsmotic controlled drag delivery to coloe (OROS-C7T)
d]  Pulsineag system
el Pt system
fr T clisck systens
z| Clhsenstropie Systemn
b} Colal-pred system
1 Targen techiology
1 Teking capste
k] Eunterion eapaule technology
pll d.n?pmdenr delivery sveten
In stomach,, pH moges between 1-2 during fasting bui increases
after m’rmg]‘ The pH & 6.5 in proximal small mfestine and abouar
7.5 in distal smenl] intestine. From tlie ileww o the colon pH declines
5i,3.niﬂmtﬂ}'. Tt 15 abuat &4 1 the caecam. pH vabwes as fow as 3.7
have heen mensured in ascending colon in healthy voluntesrs'’. The
pH in transverse colon is &4, I descending colon 7.0 . Use of pH
dependent polyiners 15 hased on these differences in pH levels, The
polymers described as pH depesiznt m colon specific drug delivery
are tissolnble af low pH leveds but become incyeasinely saluble as pH
rises, Aldhoueh & H dependent polymer can peotect a forruilation i
stormach and procimal small agestioe i may stad o disselve even
i loeyer small intesting, and the site specificity of femmulations can
be poor. Entene coated dosags fomms are designed to remam infact
m fhe stomnch and relense the acipve substance in mtestine. pH
sepmsitivecoating can be use to deliver thie drags to the colon. Unig
disage forms and innlfipasticulate desage forms have been ooated
with pH dependent polymers to provide site specific release’
Thme contralled dieg delivery system
In this system. site of drug release is divided by iraosit e of &
formmalation m G tract. which makes it challenging to colon, Dosage
formi iz alwo applicable & coloa Lafgetmu eozage forms by
profonging the la time of about 3.5 houws', Time controlled
forymalanion fir eolomie delivery melude a pH uemm: (enfenic
coarn) companenr because the fansit tine of a foemulation m Gl tract
i5 mfluenced by gasiric empbang rate. Eoteric costmg is nlso nsed
for preventing the lipid swelling and disintegration in wpper GIT
singe other controlled releass components based oo mechadsms of
swellme (relling), oanoss as 8 combination of twe o offen
mebuded i the tiswe release.
Microbially targered deug dellvery (o colon
The microfiorn of colon is in the range of 1011-1012 CFUmI™
Consisting mamby of nnnerobic bacterin, Ex:  bacternides,
bifidobacteria, eubactena, clostrudin, enferococcl, enterobacteria and
puiemicoecis eic, | thins vas anerofiora Gifills s sergy nesdls by
varios types of substrates thar have been left undipested m small
intestine Ex. di and trisaccharides polysaccharides etc™ fior this
fermentation in microflora, produces o vast munber of enzynes like
ghecnroidase, yylasidnse, arabinosidass, galactosidase,
nuclecreductase, azoreductnse, deaminese Becpuse of presencs of
biedegradable eazymes only m the colon, the wse of bindegradabic
enzyimies only in the colon, the nse of Modegradable polyiners for
cobon specific drgp dedivery seeme 1o be more specific approach as
compared fo other approaches. Thess polvmers shisld dmg from the
covironient of stomach and small mfestine and are able to deliver

(B}
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the dnse to the colon. On reaching eolon they underpe assinvilatian
by micro organism a5 degmdation by snryme as brenkdown of
pelviner backbooe leading 1o subsequent redwction m thelr modecule
wetght and therely s of mecharical srengh™™ Vanlous
matefials need m formuslateon of colon specific drse delivery systosy
s explodned i table-1.

Prodiug appreach

Prodmg is phammacciogically inactive derivative of a parent drug
molecule thot requires spontansens or enzvinntic fmnsformation m
vitro to relense achive drug. For celome delivery, the prodregs are
desigined o widergo nintmal abtsorphon amd lgadbolvsis in appe
GIT and wnderpo snzymatic hydralysis i coloy, theveby releasing
the active dimg oeoiety fom dnee cartier, metabolizin of azo
compounds by intestinal bacteria is coe of the most exiensively
smcied bacteral metabolic process™, A number of other linkages
suseeptible to bactexial hydrobsis especially m colon have been
prepaved where the dog s atached to lpdraphobic nmedeties like
amino ackls. glacwonic acid, ghwoss, gelacioss etc: lianitntion of
prodmeg approach is that it is not very versatile approach as its
formulation depends npon finctional grovp avadable on drug medety
for chemical linkage.

Polysaccharide based drug delivery system

Use of namrally occurming pobysacchanide 1z of attention fior dimg
taigeting to colea since these polymers are found i alnmdancs,
pexpensive and are available i variety of strwctores with varied
properties. Thew are highle stable, non foxic. hdrophobic,
bicdegradable and gzl forming. They are broken down by colonig
microflern 1o simple saccharides™. So. these fall imto the category of
“Cenerally Regarded As Safe” (GRAS) The advemtages and
disadvantages of varios colon specific drug delivery methods are
sleomn i tabde-3.

YEWLY DEVELOPED AMPFROACHES FOR CDDE
PRESSURE CONTROLLED DREUG DELIVERY 5YSTEM

As a result of peristalsis | higher pressures are encountered m colon
m small miestine, Toknya et al, [1995) hove developed pressurg
condrolled colon delivery copsules prepared by msing an ethod
celliloze, which & insolable in water. In sueh syrstems, dnig
veledse ocowrs folloming disamesration of water msoluble polyanes
capaule as & result of pressure i the humsen of colon The thickness
of ethvl -:rJJul-ue.: IJL'.'."II.'IEI!E.III'.‘.: is Az inportant fector for disiniegration
of formulation™ . Syaremn alen depends on capenle, size and
density. Becanse nfl&-am-plm of water frodn cology, the viseasty
of luminal conterst ws bigher i cofon than small nestine. So, dug
fissolution m codon coubd present a probilemn dn relation & colo)
gpecific dmep delivery systéns,

NOVEL COLOY TARGETED DRUG DELIVERY SYSTEM
(CODESTM)

CODESTM is a migee CDOES technology that was designed 1o
avoad inhereint problems associated with pH of timse depencdent
syatems™ . CODESTM &5 o combined approach of pH dependenr
and microbially wipgered CDDE, Sysicn consists of tradikonal
tahlet core conthining lectulose; which it over coated with m acid
sofuble matenal. Evdmat E, nnd then overcoated with an eatenc
materinl, Eudmgt L. Once the tnblet amives in colon. bacteria
enzvmitically degrade polysaccharice (lacilose) into or g acid
OSMOTIC COXTROLLED DRUG DELIVERY (DROS-CT)
The CROS-CT can be nsed to target the dnee locally to cobon for
mentiient of diseaze ar 1o achieve systemie alsorption thet is
otherwise unattainable™ The system can be a single csmaotic anit or
may incorperate ns many as 56 push-pull wnits, sach dmm
dizmeter, encapsulated withm hard gelatin capsule™, Each balaver
push mnl coutains an osueaic push layer and a doeg layes
surmmided by a semipermenbls membrans. An oeifice i drilled
throngh the membmaes next to dmg Inver. Inmediately affer OROS-
CT is swallowed, gelofin capsnle contmmmg push=pol]l it

dissolve becanse of ifs drug onpermezable enfenic coating, each push
pull wnst &5 prevented fom absedldse water @i acdic agquecas
ervironmient of stomach, bence no drug 15 deliversd. As the it
enfers  @nall dwiesme costing  diseolves @ thes hogher pH
envidonument, water entérs the wndt, camsing  oanofic  push
coimpartieat to swell, and covcommtanily creates & fAowable el
drug compartment. Swelling of esmeotic push conparinent faces
dimg g=l out of arifice at o mie precissly controllsd by rate of water
rmnspat thromgh the semupenneabie membrone,

PULSINCAP SYSTEM

This sysrein comprises of a water insoluble capsile aclsiig fhe
ding reservoar, A swellable hwdsogel plus was vsed to seal dmg
contents imto capsule bodv™. When thiz capsule came in contacs
with dissolution Quid it swells, afier 2 Ing tme, the plug pushed
itz outznde the capsile and mgadly release drg. Polymers ussl for
desigrng of hydrogel plug were varions visoosity prades of
hseleomy] propyl meethyd cellulose, pely vyl acetate, polyethylens
oxide. Length of the pliag and its point of msertion ot capsele
coitredied kg timea

PORT SYSTEM

It consists of an msaluble phug consisting of oamefieally active agent
andd drug formnbaien’® Sysrem shows pood - vitrn and v
carrelation in mans,

TIME CLOCK 5¥5TEM

Tt 15 a delivery device Tased tn solid dosage form that 15 coated by
an aquemns dispersion™. This coating = a hydrophobic surfactant
fayver 1o which a waler sofubde polymer is added to improve adhesion
to the core Once i contact with dissohrtion flid, the dispersion
rehyalrates and redegperses. The lnag time could be confrelled by
varying Mdekness of film. Afrer the lag time, e dee tme required
for relvpdiatson. the core nnmedistedy releases the druge.
CHEOMNOTROPIC S¥YSTEM

Thess systems are based wpon a dmig reservoir sumonnded with a
sphukle bamier layer that dissolves with time and drog releasss at
onge after this Iag fime, Chronofropic consists of o core
contzinmg reservor costed by o lydrophilic polwer HPMCY™, Ap
adeliisenal enteric coated flm s given outsade s layer o svercome
intrasubject variabdlity in gastric empiving rata’.

COLAL-PRED 5YSTEM

It has arisen from coebining alizane properitary colonic drug
defivery svwlem, COLAL, with o approved generic steroad
(Preduisolone sodnmm  metssalfebenzoate). o oan effsctive
trestment for wlcerative calitts without the typical side «ffects of
stermids, T has A cosinig that 15 broken down only in colon, Ty
lecally ooemming bagberia,

TARGIT TECHMOLODGY

It is for site specific delivery of dmes in GIT med in particulas,
targeted refense into the colonie region. The rechaslogy iz bagesd an
the application of pH sensifive coatmes onto mjection mowlded
stadch Ccapaules.

TICKING CAPSULE

It iz a chronotropic device employing some elecirical means of
controlling pulsatile drug relesse coupled with electronic timing. Tt
is divided mito three compartmentss Porous Si= based drog delivery
madisle; Elecwonic coprel module and  bamery. Maay  biman
tllmesses and thedr symptoms show a regpular pamers & byperiension
(early rporndng): artheitis pam | mad afterneon} | heant attack [early
ovsaming+ bate aftermoony and astluna attack (night).

EXNTERION CAFSULE TECHNDOLOGY

It is @ 32 mm long, rennd emded capsle apd confnms & drug
resgrvoir willy volume capacity of approxinsately 1| ml. Capaale can
be Joaded with ader a lged formulation o 8 paticulane
formalation throngh an opening %mm m dinmeter. which is then
sealed by mserting a push an cap firted with & silicone O- ring.
When capsule reaches target bocation o gastreantestion] tract, the
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contents are actively ajected by extearial applcation of an oscallafing
magmetc field. The fraquency of magnstic field = set 1 fow MHz
regio. low enough =o tat there 1= neglipble ab=option of energy
by by ressies b sulficlently ldel enough 1o nduce nnablbe powe
i a hrmed coil aivtenne embedded in capeale wall. Power mdeced
cail by maenetic field = fad to tiny leater fesistor located within
separaie ssaled electronics coqupartment nside the capsule. Smnall
size of heater (less than |man®) means that heat baild up is extremesly
rapid. Heater resistor 35 i dirset cootnct with the restraining
Glament, cousing ¥ to soffer and boeaks wath the increase m
temperanue. This inr, releases the spring and deiver die geston
Besultung mevease in pressure withm the drag resarvoir forees off
tha o-rag sealed cap and rapsdly gjocts the dng in GI fluid.
EVALUATION OF CDDS

T chitig reletse in colomie regaon Fom different CODE is evalianed
by ditferent awethods in vitre and oy vivo relesse stadies, which slow
suecess rate of different desigos of colon dmyg  delmery Systems.
Succesafinl colen specific diug deliverysysiam is auwe that remains
minct in - physiological environment of sfomach and small inthestine,
bt relenses drug m colon,

i vidra evaluation

In f=vira svalaation abiliby of coats/'camiers o remam meact in
physiolegicn]l envisoniment of stomach amd sneall mtestine iz
assessed by drup refense stsdies m 000N HCD for owo howrs (nvean
gastric emptymg tine) and i pH 7.4 plosphate baffer for 3 lours
(myean samall infestine ransit e} using USP dissalufion apparats
In case of microflora activated system, release rale of drog is tested
im vitro by meubaimg o baffer mediom o presence of edther
eprymes (ex. Pectimase, dextrinassh or mi/ guines g’ rabhit ceecal
Comlenis.

i vive evalaation:

When die system i concerned and prototype forsvalaticn with
accepiable {m vitro chacacteristics is ebfained, v vive shadies are
condneted o evahmte site specificity of drug relense and to obian
relevant pharmocskinetic mformation of delivery system. Animal
models have olmious advaninges I asessing ocolon specific diug
delivery systems; human subjects ate inceasmaly unlized fos
evahsstion of this type of delivery system, Gamma —scinfigraphic
studies were candueted in lsnan veluntesrs widls teclmetiee-5m-
DTPA as tracers in sodium chleride core faldels conpression coaged
with guar gum showed that guas g protects the drug froen being
veleased m stomemeh and small mtestine. On entering the ascending
colai, tablets commesced to release wacer mdicating breakdown of
g coar by enzymatic sction of colooic bacteria (Keishaaial er al
LoEraal

COMNCLUSION

Coneept of targeting the delivery of specific dmgs to colon is self
explanatory and snfficient scientific rationale is available to suppart
justification. Various approaches are being researched i attempis 1o
uiklerstaind and achiewe the desired goal of tanpetmg delivery to a
specific orga. the colon. All available approaches have their own
limitefions and advantages and extensive research is being focnsed
on thess to mnprove fisrther, Time dependent systems are not very
prachical solufion chee 1o vanable GT tract wansit tme bot moy have
ride i disenses U are subjected 10 circardin lothm, Pressure
contredled system bold some promise bt eurvenily Hmle o knowa
abont lninaal peessunes of different ragions of Gl trect. Chaly svatem
available ns of today is based on pH but these systems can possibiy
deliver the doag &t all That day is not far off when new, improved
polyvmers will replace existing avaitable polymers with improved
performsasee. Bacterially activated systems see to have the greatest
enzyiie Actibily s mest wmwpie and exploialde mo this region,
Amylase hased COLCL 2 the leading product m the leter phases of
climical evaluatioa: and has a prednise for sommercial ovannfecising.
Ancther area that still nexds to be umderstood s bumnn physiology

and mter” infra subject varmbaliey. Once this aspect of b systen
15 Lusberstond. pamed knowledee can be applied to focns research on
ientifying swtable analvbical fools that can predict m vive
perfornsances of developed systemn. A the end of the day, e meed
of today’s busitess and patient comansity is to identify appropeiate
approach that can result in delivery of dougs in o safe, effective and
less expensive manner with mininnom  Suctostions i terms of
release of drugs at tanget site
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