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IFTRODUCTHN

The world of healthears is not ststie, mther 2 dypamic ons,
Unprecedepted developments in fhe plimmmaceutical arena
have offered a ]:l-.:t]h:rn. D“m‘m‘ﬂncnr and advancemsnts m
medicine and itz dosags forms a5 well as new drug targsts im
the recent years, [n additkon, increastg life expectancy, acute
and lotg-term eonditions, and aususes of dnigs leading 1o
resistangs and considerable risks of 1atrogenic harm all place
an imcTensing coneern on the pharmecevtical compamies, Mew
molecules are bemg decovered and brought mio the omcket.
But do all the mew dmugs have justfisd cliocal advantages
over the existitg ones? The objective of the sfudy was to
report on on investigation of a rether simlar condition where
diltiazem melemule hes been found to be losing its markst
vahe i Bagladesh due 1o side effects and bigh grice.
reulting by e replacerment by newer gemrations of the drig
melecnle,  Diltazem was  geoerally  indicoted  for  the
management of chronic sinble anginn. The sustained release
[5%) form of the drg has been foumd to result m betier
compliatee. reducing the frequency of dosage and in the end,
ﬂmlmwﬂungm:mgamﬁ:tm&w
concentration in the body. Calcium Channel Blockers (CCBs)
are genverally wsed to freat high blood pressure, anginn and
certaim beart rhythm abnomedibes. COBs are 2 class of dougs
thar ahauild not be proseribed & initinl of firs-line treatment
in pacple with kigh blosd pressure wha have no ofher form
of heart disease, They are often used as n second or third deng
to help lower blood pressure when other drugs have not been
successiinl in brangng down the level, However, CCBs may
Eewmdmdaamhnlmahn&nt(u&mliymmhmaﬂm
with other drugs) for people whe have high bloed pressure
ples= snging amvd'or o high risk of stroke CCBs aliould 5ot be
mven to people wath heart failnre {offen called congestire
heart failurz). Several other thempeutic groups are
comimogly used to treat high blood pressure. These inchude
dinrefics, alpha-blockers, angotensin-receptor blockers, beta-
bleckers, and ACE inhititors. Thoss drogs, slong with the

CCBs are offen used in combination’.
g=nswally in the following conditions;
e Amiecipine - as a second drug for high bloed pressure
= Amlndipine - for anging
e Diltragem O, dibiinzem S and verapami] SR - for heart
rhivthin alwiodimalities
Sustamed releasa (SR, susiained action prolenged action,
confrolled relense, extended action, timed releass, depot and
repositery dosage forms are terms used to describe drugs that
are designed to aschbeve a prolomeed therapeutic effect by
confmmously rebeasing medicateon over an extended period of
tikms after adindstration of o sngle dose. Several advatages
can be obtained like reduction of the frequency of dmg,
improvement  of patient  complmnes, comvenieTws  of
admindgiration of drig reduction of blood level oscillation
with the addition of contral of drug absception and dmg
refeass, A suitable sustained release ditinrem HCL dosage
form would met only enhance therspeutic efficecy and patiznt
complinnce but alse produce more desizable blood dmig
levels and lower incsdence of adverse effects’. Coronary
artery (Hseasd hes been dommented to be sne of the mam
cavses of morhidoy and mortality i dirordc hemodialyaig
patients with end-stoge renn] disemse (ESEDY. It is well
estalilisbed that heast rate (HRE) lowering both & rest and
during exerckse, has benefical effecs m patiens with anging.
Hypertension has been recognized as a mapor public health
pisin, Elevated HBEL acecading to the qung]wn atudy, i
mdependent of cardiovasculor nsk factor in hypertensive
pafnent while on the other hand the pessibility of myocardial
mnfarction s independent of the presence of hesst failre and
incresses due to elevated HR™.
Dijtiazem HCL (DH), a benzothiazepine {(Fipure 13 is a
enbiewim channe] antagoidst, inhibiing calenem jon stry mto
smooth muscle calls by blockade of slow calecnem channels
resulting in the mhibiticn of contraction of smooth mascle.
The drug prodoces its effects by binding to the alpha subunit
of the Lecalcium ion chenonel mnd reducing their infhax

The ©CHs are used
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through the channel. The drug hes medinm vasodintion and a
high degres of suppression of sstomatizity (SA node} and
conduction (AV node)’. Safoty fn the drup trestment of
hypertersion can only be ssen in relstion to efficacy’.
Diltiszers has besn alse shown prospectively o reduce
redufaretion follewing non-Q-wive ardsal nfiaction., a
finding confirmed by a metz-analyv=s™" . Diltinrem has also
ke found to be scosisted with a very low e of
hypotetision and to be effective in decreasing HR adequately
in a prehospatal l:'n:ﬂm__lr Pharmacolanetic  feamres  of
Diltarem HCL make it & potential candidate for extended
relense  onmce—a-day dosape form (Gal and Noussnovitch,
2007; Goodaliva and Pundsrilcakshngdu, 2003)°. Diltiazem
alro prevents the tobula nedresis of kidieys theough its
cabeivry clipnape] Blocker setion mnd mosntasss noca] level of
EPO which stimmlates CFUI cells in bone marmow for the
peoduction of hematopodetic cells. The mdieprotective effect
of diltiszem on Sonss albine mdice exposed to gamwna
radiation wis also sfsdied and concluded that Dilbiazem
provides procection against mdiztion=-induced ham:ll-uglml
and biochemical alterations in Swiss albing mice’

Figure [ Structore of Diliazem

This enfcium channed blodier works by reloang blood
vessels in the boedy and heart. H is used to condrol the hesrt
rafe m case of a fastfirrecular bearthest (atrial fibeillation).
The SR forms of diltiazem hanve been found to be usefial in
treating high blood pressure. It has anti-anginal effect since it
cawses reduction i peripleral reststance ad miyocandsal
comtractzbly, In addibon ihe dilalation of the penpheral
vasculature reduces systemde pressure of cardiac “after load”
which resufta in lessened siness and reduced  onvren
requirement of the myocardinl fissves”, The drug has besn
comsidersd as the first line of treatment nf‘pum;':ml.-ru] varint
anhmaﬂdd:wuucmb]empeﬂms [t also possesses
antismythmintic properties due 10 its ability of inhibition of
the influx of calziva fons in cardize tisswes that resuli in slow
alectropbysiological achivty through the EA and AV nodes
withouat affecting accessory bypass comduction or .ul1.=r.||1|:
o] atrial sction potential or dtraventriculss canduction”.

The absorption of these agents is neasly complele afier oeal
administration md ther loevailability 15 reduced, owing o
their vulnerabality to first pass metabolism utu-l:h is evident
within the first 30-50 minutes of an oral dose®. This makes
the drug an ideal candidale for mustamed releme diog
delivery. Many chnical dats are available to peove these
clams, 1 was found according to & study conducted by
Boden ef @f m 2001, after the adminsstration of diltiazem,
amultiple compatzons by baeline HR categery showed &
sigmificant difference between both groaps for baseline HR of
7484 bests'min and = or = &3 beats'min (p = (0010,
Sustamed-releate diltiazsm (nt the wual clinical doses of 2040

or 300 mg once daly) had oo significant HR-decreasng
effect on baseline HR 74 beats/min or less bt appears to
have & gpeinsne regilating effect on HR: it peduces
tachyeasdia without inducing excessive bradveardia™. In
arofher study by Frances ef &, 1t was found thet Daltnzem
(200 and 300 mg) produced respectively a 6B %6 amd a 64 %
decrease in weekly anpina episodes, and placebo a 15 %%
decraase (P < 0.05)7, Similarly, both dose levels produced a
T % decreas2 m nitroglycerin comumption, whereas fio
tifference was obtaned with pacebo (P = @013 The
meresse M tme to ischemic threshold was significantly
snpertor for 200 mg and 300 me diltiazem when compared
with placebo (73,2 and 915 sec respeciively versus 47 0 sec)
(P = 005k increnss by tine to anging threshold was also
sigiificant]y grester for diltiazem wlsn comparsd with
placebo (84,6 and 5.9 e respectively versus 43.9 sec) (P <
fofi

Oibjertives

The principal ohjectives of the study arz & follows;

= To anabysis the market progonsonality of diliazem HCL
in Bangladesh

e To find out the possibilities of the dug in sustnined
release dalivery system

# To explore the mmprovement i the formulstion i tetms
of manufactuning techniques and additnes in onder to
Zive a comparative analysis and jestification of proposed
ideal fivnndateong,

Dkatn

The matenals of the study are complstely based on primary
soutrees aivd secondany data oltained from differeit autvent
sources that deseriba the dissohmion sudies of different
materinks on the modification of sustained redzase of the drug,

Market Proporiisnality of Diltixzem HCL in Bangladesh
The nmrdest of ani-hyperiensive products for Bangladesh al
the meoment is BOT 1,040 crore with a growth of 13.5 % In
Bangladesh the patients with hypertension asocited with
bradycardia are nowadays presenibed dibvdropmidines liks
ardodipine. nifedipine since the molecnle works on the
periplierial Blood vessels for coronary liypertenson Caleinm
chame] blocker (CCR=related edema has been reported 1o be
it crnnmon i clindcal practics. Om the ofler haol, patismts
with hypertension nssocinted with techycardia ore prescribed
the noredihvdrognridines ke diltiazem since they et
divectly on the heart. The market for DH i Bangladesh has
slowly mereased from & market growth rate of 4,48 % o
2009 to a groawth rate of 11,17 % m 2003, atter 1fs incephon
I0 vears apo. The products avadlable in dee markel were
analyzed and it was found thor enly 2 compasies out of the
1 compaiies that are morketing this dmg prodect sontribste
to 97 %5 of the toial market chare of the drug, In 2009, sales
of Diltiszem HCL gencrated BDT 5220 mn and m 2013
EDT 83.37 mm (Table 1) The prodoct kas seen a slow but
stronge annual growth in recent yesrs. which shows that there
is 8 markef for this dmg, Seveml companies have reported to
shift to pewsr moleckles such as amilapidine, nifadipine, etc,
which are clarmed by the physicians to be more effective than
DH although several sevious side effects are found with thess
drug miplecules [primary sowrce]. Apgroximately twenty
physicians wese surveved regaedine the prescribing of DH.
Almost 65 %5 claimed that this drog was no doubt a good
clsdee  for reducing  tachycardia, bwt there are beter
abternatives  alse comskbering the pabtent  condlons o
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Banglndesh. Diltinz=m HCL is marketed in Bangladesh by
g Internatiosal Lad. a5 Cardizem 30 mg and 60 mg tabdets
as well s Cardizen-SR 90 g and 120 e sustasned relesse
capatles for the prevestion of angea. This dug molecale is
abso markeied by Squers Pharmaceuficals Lid only as
Diltizen 90 SR (90 g sustalned refease tablers). Mine otler
compades also market thrs drog molecule but ther markst
share s bess thany 3 % of the market dude and will be

considersd ns outliers for this sndy. Earlier, there were other
compamies marketing this prodoct ut have replaced this dmg
with pewer moleciuled simee the plyysicians were found o stofp
preseribing DH. Although the moleculs was promisng amd s
sill a revenie-generating molecule 1o the developed
cousiiries, 8 has bost s marker valoe mn Bangladesly s lsas
been replaced by pewer molecules which have lesser side
effecte o wall as 3% claidmd to e cheape

Takele 1: Dillikaaem HCL marked i last Five yoar Alarked shise (o taka milion) of the 11 brosdi of DH of Bangladeih s TH9-T3F13]) (EXIS)

Froducl AUAT - L3418 | MIAT - 132003 | MAT - I%%E] | MAT - 1323000 | MAT - LS
Vahur m Wil Walme in ALl ¥ alus n 4l Valme in Al Valus in Al
hlhazem HE.57 7417 .47 I i Be L FL30
Cardizem fif.13 655 p N d R4 540
Dilsizem 1353 185,99 14,08 1333 11.51
Cardil i 11% 1.2% 1.14 =4 ]
Neocard J o6 0.1% 1% [ &3
Dilcentin § wis Rk oE 150
Dilazem 0.1 004 0,00 o 0.0
_ Delewd 0.03 ol .00 0 0.0
Duli b0l 000 0.0 0. .00
Evakcin 0. Q00 .00 [ L
Hesbassar. o oo I S T Y

Litizem 0.1 i .04 00 017

Spstained Heleass Drug Delivery pellet disintegrates when exposed {0 gnstrointestinnl Auids

Cme limitafion of standard oral formulations of caleium
amingomists bnos been the need for muibple daily dosims.
Sistnmed-r=lease dosage forms that permit simgpler regrmens
aml & ssmoother therapeute effect can be a solution to this
limatation. Differences @ drog  pharmecokinetic and
pharmacodynamic properties have l=d to development of
several mstdned-release dedivery sysiesss. This generally
facilizotes in the maimenancs of umform dmeg concentraion
i the body to maintain therapeutic efficacy, A matable
sustained releave TH dosage form woold not only enhance
therapeutic =fficacy and patient compliames but also preduce
imeee desrable blopd drag levels aied lower incidence of
adverse effects”. Thres majer types of sustained relessa drug
delivery mre availabls: the csmetic pump, coated pellst, and
slow=dissolving material relzpssd from a memx Esch is
cumrently wfilized for specific colciom antagonists. The
cemobic pump system with mifedipine (Procordia XL, Pfizer)
allows oece-daily desang as well as ingprovements in certain
side effects, Verapamil 15 aovaoilebls m  formmistions
employing dissimilar release systems. The onginal sestained-
action products (Calan 5B, Searle; lsopto SE, Knoll) uiibize
A makry swilent s sobsequent product [(Verelan: Lederle,
Weth=Ayerst, A, H. Roban} uiilizes timed-relesse pellets,
Importantly, climical efficacy appears to be maintamed with
these s=veral dmgs and formudations for ther approved
indicotions, Althoogh a specific formmlotion may alter the
absorptioe, metabaliem excretion, snd blood bevels of a drse.
it does not alter basse diug propenties. Thus, the major impeet
of sustained-release dmg delivery sysiem liss in potential
complianes - improvemsnt and possible reduction of side
effects related to serum drug profiles™,

Pellets with Didntegratieg Coatings

Lack of complimes to dosing regimeans 1= widesprend largely
e to complicated regimens (2.5, to0 mamy medications, too
freoneent dostng) and swallowing difficulises. The sustained-
release delivery system wsing pelletized. time-coated capsules
Iens rocently boen revitalized. Tt s bosed on encapsulating
several Tandred microsphencal pellets with a dissalvable
copsule, With this svstem, the polviner coating of the drug

The peliet coatinggs wre of vervicg thicknesses in order to
control drog relesse for less frequently. Diltiarem wdeally
uses this mechansm. Another coating technique consists of a
anelipatzeulate bead syatem thet will have multiple layers of

excipients, and release-controlling  polymers called
diffucaps. The beads may contmn a layer of orgamc azid or
alkaline baffer in ordes 1o contsol the solubility of & dmng by
creating sn optimal pH micresnvirenment for drogs that are
found o edhildt poor sclobiley in imestinal pH, in
emaromments with pH greater than B0, or 10 physiological
flugds. Daffucaps technology enables the development of
cace~daily confrolledrelesse (CR) capsules or patient-
compliant arally disintegrating tablet formnalatsens (ODT —
CR) comprising immediate-relense (IR), sestaimed-releass
(5R), timed pulsatile-relesse (TPR) or timed susinined-
relense (TER) besd populstions multiccated with a weakiy
basic drug, nn organic acid or an allabne buffer, nnd o solid-
solutied and then frther coated with sne ar mare fanctianal
polymers (Figure 2)™, Another option will be if the beads can
contam o solid-solution of drug and crystallization mbshitor
which will enhance bioavadlability by msintainimg the diog in
fls sporphicis slate.
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Figure 2: Coated Technigees: Driffucaps

Improvemment of Diltiazerns HCL in SR Dosage Form
Frrmulation

The relenss pattern and kinetics of the drog m case of
sustained release dosape form can be imgroved by the
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medification of the release paitemn desirable as per the
official monogmph standard, such as the TSP, This can he
achieved by the addition of blend of different additives at
different concentrations which results | the sodification of
the relesse pattern of the dmg o have the desmable
therapeutic effecis of the dog 0 ooeder 10 fmprove patient

compliance.

Polymer Mdificarion
When aquenus polyvinyl acstate - dispersion {Kollicoat SR
300} composed of 27 % polyvinyd acetate (PVAC), 2.5 %
povidope, 03 % sodimm Loyl sulfate ds wsed, it provides
enorpons flexibility, renderine  the 'E].m—ma:ad pellots
compressible without ruptuce™ . Kollicoat SR 30D lus,
thereshy, boca demenstrated to effectively retard drag releane
From nomparsi] hased systems. However, selected plasticizer
type and subsequent curing condition play imporiant roles in
controlling druz selease from such a svefem™. Stodies
comchacted bv.iu]JI et a@l, 008 found out that kesping all the
otber :iug':d}mts in the same rofin swith the sariation of the
polymer concentretion of Eolleoat 300, KSRD 15 and
KERD 20 contniming 15 % and 20 %% of the pulg,'m:r.ﬂ'u:-wnd
a 29 % relesse af the first howrs, 30 %% release in 2.5 loors
aruiEﬂE-nreLme:u-ﬁlummanglhemmaﬁn
acceptable standards of the refesss Em:r.n
releass formulation nl'Dlitlm:m HCL™, Studies l;mdm:tﬂd
by Qazi F ar af, 2013" Hﬁmﬁ-‘ﬁll]iﬂtk-&n!ﬂtlu all oiher
formulation ingredients consta the cese of modificativn of
the coneentration of hydrenypropylcellnlose shonas that 85 44
dhrum relmase nt 7 by F-1 (20 % K4M) and at 15 b by F3 (20
a KR The comparison shows that 99 %4 drcge release at
12 b for F-3 and at 18 b for F-10 contaning 30 % KAM and
E100M respectively whersas drug relesse companson of F-4
{40 %% EAM) and F-11 (40 % KIQOM) shows a 93 %
sustained dieg palezse for 24 b Again F-12 having a higher
comcentration of K100M released only B6 %0 over 24 h
Isvaravar the same conseviraton released 99 % drmg @m 15 h

Mudification of Coating Gum

Additton of tamarind kesnel polyssechande obtaived fiom
the seed kemnels of Fammartiidie diea that belonging to the
fnenily Legumincceas, have besn found improve propeniss
such a5 viseosity, pH tolsrancs,  nonearcinompsicity,
mucoadhesis nahme and biccompatibality. T is o branched
pobysaccharide with a main cham of fed< 1, 4)linked
glecopyranosyl anis asd a sde chain consisting of sngle 4-
sylopyraresy] wint attached to every secoixd, third amd fourth
d-lu:cpmmmﬁunitﬂmghmm-d{]ﬁjh;ﬂcagnﬂmd-
galatopyranceyl andt is atiached o one of the xylopyranosy]
wit dhroagh a fd-(1, ""'I-Ll.lihp:‘E . The swelling profile
index of tablst in phosphaie baffer pH 7.4 after & hours fonnd
the tahlet as eroded  The swelling axlex is  disectly
proporiional to the concentration of the tamarmd xvloghican.
As the concentration of tamarind xyloghesan increases there
i af ineresse o oswellive mdes. Tlse initial increase asd
subsequent decresse i swellthe hadex was peobably doe to
the ercedon of the sarfacs layer aimd the order of swellng was
foued onst 1o 200 sog = 130 g = 100 mg of the gam B vifre
dissobution smdies o relenss ufﬂ“ﬁ-l-'-i 92 to 9REZ = 0,59
% within 24 hours of administration’ . Another modification
T beein reported to be done with the use of Gum karays and
lowiasd bezamn. Ciuimn karays, sometimes kroown as Sterculia gum
is the dried expdates of the Sterowlie wrens tres It is a
complex polysacchonide of high melecalur weight whach on
hoydrolysis yield galnctoes. chammose and galocturonie acsd. It

ocours as partially acetylated derivatives apd is compatibl=
with other plant hydrocolloids a2z well as prolens and
carbohydrates™ ™ Locust bean gum (LB, also known as
ealzetomanis, is obtained o the sead of Locust bean plant
nd 3 composed of a 1, 4-linked f-D) manmam backbonz with
a I, 6-linked o Drealactose side group I s & no-ionde
molecule consisting of 2000 residues; the ratio of noanose to
galactoss in the moleculs i £:17, The Pevitro disalution
studies showed the release of 13-26 % for khaya fornwal atioe
but st the snd of 12 b, the valee rose to between 581 %%
mdicating that the tablsts extended release for more than 12
b Feor masdreg tablet formulated with KLB (Khayva and Locust
Bean Gam) polymer blend in 101 ratba, the inftial release in
the 1% hour ranpsd from 18-83 % A the end of 12 b, the
figare was befwaen 75 % and 08 % On the odlser hard, thea
tablets commaning the polymer blend K-LR:H (1.0:0.5:0,5] as
the matrix showed o coralative release of 23-92 % at the end
of 12 lours. Previoos stodies have shoam locust beas pum
plone canmet efficiently confrol drsg release. This study
demonstratss that #s combination with kbhava gun s
synergistic in conbrolling dilbazemn release. Combimation of
khayn muon with FIPMC led to even greater sustained than
khaya gum or ite corsbinstion with locust bean TR pam
Thue a sustable combination of the two nateral ooms (kaya
ond Jocust besn gums may be saccessfully emploved for
formulating sustained-releass matr tablets of diltiszsm™,

Techmbgues

Floating Osmaitie Drug Delivery System

In terms of the techmiques of drug delnery, several novel
appeoaches have been developed. Floating Osmotie Drug
Dralivery System (FODDS) s ane of dee useful for achieving
modified drug release pettem in upper G fract, I consists of
o tuble having osmotic core (containimg dog, esmogent md
eRciplents], e semi-permesile meanbrare (SPM), an
cater geliing azent contaning g2 generohng agent applied as
comprassion coating asd an orifice drilked ﬂ1mqgi1 SPM for
passage of drug. When this type of system coames in contact
with gastric environment, carbon dioxide s genersied by
oilter coast contaning oos peperating agent. the zas perwrated
t5 entrapped withm the gel formed by the gellirg agent, thus
decreasing the density of tablet mnass. As the density of tablst
below |l -;]-:ub.n.'_'f of witer, it bevoines buogant in Gl faid
At the same time, the cemotic core drmes gurounding finad
across semmi=permeatles membrne by the csmotic pressare
geadient mechianizin and sanirated solution of dnag s foemed.
This pressure & relieved by the fow of safurated solution of
drug through the delivery orifice™. Studies conducted by
Mone s af 2013, found om that drag formulaied wsing the
consland ratio of the achive drog (90 me), microcrysialline
cellufese (150 mg), Take {10 mg}: Mognesiam stearate (10
tng) with variation i the KOl HPEMC K4bd and Lactouwe
concentrotion fo have a total weight of 350 mg m this
mechanzzm showed a better release pottern which 15 Less than
the marketed formulstion (Dilzem SB) & s follons [Table

7

Coldomie Dirag Delivery System

The cofon 15 sittaching site of mierest where poorly absorkad
dreg moleculs may have an improved boavailatadity, This
tegiain of the colon is recagnized s baving a setiewlat lesg
hastile ensaromment with less diversity and oiensity of
activity than the stormach and small iotesting with longer
retemtion tme faciliating the absorpiaon of poorly scluble
dnzgs. According io study conducted by Islam ot nl 20010, thas
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system has been tiken as a representabve of colonic release
tahbet where dry blending of the acfive ingredient (Dilbazem
HCL) with fillee, hubricant and flow promoter ic dome
followed by direct compression using the following

forrmulatrons done. To investigate the effects of polymer and

their content levedl om drig releass =jght formmlations were
preparad (Table 377,

Twhls 34 Fu avres diug eeledss thissgh FODDE frmulsian (Lsne & a), PRI
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Tabvk 3: Formulatess of Colenie rekase D@tiamem HCL uklels prapaced by direel compriasion metbad
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Diftiacesss HCL. By F-B Fortmlatbon, tlse refeace {9 aidy 73 %,
Drittizeem HCL wablet delivered drug af devired raie in the
colon. The rete end exient of drug release of different
formuiations were different but fully in saresment with the
USSP specification. This experiswent also wsdicates that the
rafe and edtent of drup felease could he modulated
accardingly by varving amount of Teleass moditier

Simtered Natrix Talleqs

The termn sirlering means fusion of particles or formeation of
witlded bogsde betwess particles of polviners The sustasied
relense oeal dosaee forres can abio be developed bw sitering
the polymer masrix by exposing it toa jemperature above the
elass trarsation point of te polymer or exposing these matinx
systenms 1o solvent vapors, It las been shoan by Shafi o of
that T is also a good candidate for simiersd matrix toblets,

Transderms] Delivery

Trensdermal drig delivery system of diltiazern hydrochloride
g pmbrax diffusion comtrolled (WMD) snd membrane
permigation controlled [(MPC) systems can be dzveloped to

obtamn & profonged controlled deng delivery’ . This drug
ielivery system of diltiazsm HCL can be developsd to
deliver the drug so that o constomt effective plasma drog
concentration could be mamtnned for profenged pericds of
tivoe.  Tramsdermal drug delivery swstern 18 8 haghly
mvestigsted deng delivery gyatern of 8 namber of drogs and
mony transdermal drug delvvery systems of different dmgs
are commercialized”™. This method provides many
advaniapes over ooveniional  admimsteation  ocloding
enhanced efficacy, increased safety, greater convenience and
tproved patient complianee. This can svoid the “pesl and
vallay® effact of oral o injectable therapy and can enable
more controlled effective treatment by delivering drugs at a
steady rate into bloodstreadn over an extended period of tume.
i also reduces the dospgeselated side effects becane the
mpant of drug delivered inte the biokogical systen ina '_m'l::?'
controlled manner and  aveids first-pess  metabolizm™
Vartous types of prepamtion and meshods smploved in the
preperation  of transdernml dnsg  delivery systems  are
discussed in the literamre ",
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Recommend ation

Taking all the imfoomation given so far, the recommendation

fiof am adeal sestained relesae formulation is as follews:

# Incressing the polymer concentration of Kollicoat 30D
gbove 15 %5 will increase the optinmim relense level of the
drire

®  [Incressing the HPMO pelymer concentration should be
ahorve 40 % will fneilitate cptimum drug delivery.

= Ineressing the tamarasd xyloglyean abeve 200 mg wounld
help in the optimem dosage factlbitiss.

o [Incressiie the coneentration of the karava goen and locust
bean gum would bwresse the possibelity of optinum drug
debivery,

A suitable susteined release diltiazem HCL dosspe foim
wonld not coly enhanes therapewtic efficacy and patiemt
complionce bt also produce more dﬁ:l.mh':: blocd drsg
levels and lower incidence of adverse affects™

I addition to the above, fwther invesfigations could he
conducted on the aovel dechiiques, eg. Diffacaps, floated
camotic drug  delivery svstem, sinfered mainx release,
transdermal delivery and colamic drug delivery system for the
sustained relense dosage forms of Diltinzem HCL. The
possibality of the dmg's potenbaliy m companson to the
viber drugs of the same therspeutic group may be then
recoisidered. Finally, frther shahies could be conducted en
the sales profile, release lanetics of marketed formulations ax
well ns pafient profile in Bangladesh m order to bong
forward the meerits and demerits of DH. Stodies continse on
thds issue, and & iz penerally agreed thal more evidence is
needed !,

CONCLUSION

A vigorous debste continwes about e relative merits of IMH,

particularly o trestimng hich blosd pressure. This s largely

becmze a fow studies indicats that CCBs (and particularty

high deses faken over long periods) may be associated with a

somewhal lugles dak of beast abttscks and heart failure

compered to other medicines. such as diurstics, beta-biockes
atdl ACE hilitors, This does sot o that CCH: are
cosing heart atfacks or heart failure (also called congestive
hezart faabore, which occurs when the hear muscle weakens,

Limsting the heart's pumpmg ability). I oveans that they may

nn e preventing as many desths from fhese conditions s

oiber medicines, Studies continoe on this ssee, ol it B

enerally apresd that mers evidence i pesded From the

present res=arch shudy, the following inferences mny be
comsiderad:

®  There may be a possibility that DH is being gven in some
cases bo the wrong kinds of patents, such as those with
heart failure, which has led the doctors to stop prescntang
thais drag as the firss Hie thestoweir.

® The decling of ['H in Bangladesh may be becanss of the
relative high cost, alemg with the mncidence of edems and
bradycardia Since the new malecules especinlly anootore
are found fo be more therapeutically beneficial in the
prevention of bypertessaan than the alamn-blockers, a
shift 1o these products hins been identified,

o Apother reson for decline i the sarket valoe of DH in
Bangladesh is the patient profile, DH is found o be very
effective in reducing iachycardin and thai is the aea
cephoed by the zlobal market. The zame could be
forecasted for the Bangladesh aarket, which has a
population of approcimately Lo million,

Fimally, the pharmaceubical companies may consider the
research resulis of the SR and irarsdermal foms of DH a5 &
possibility since the molecule is off patent However, the
wovel techriques may be finther investigated as it showvs to
bz more effective tham the comvenfional drug 2 well as
exdsting sustanved refease drug therapdes, Use of different
polvimers may be optimized to compleie the ideal dosape
forrmalation of DH. As at ecainple, the concerteation of gam
mnaterial could be optimized up to the level that wall give
pdeguate profecton fo the dmg by covesing o and
mitaining the dose to make the relense pottern as Inear as
possible. Complications may anse buf the parametsrs to
facilitate in the development of dildarem HBHCL may ba
comaidered so that the patisits may be served in a better way
ae semeh as possible to improve the health jrofile of the
cardipvascular patients in the country.
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