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ABSTIUCT 

Iu recent tllllt"> nam)techuolog.y 1s cous1dcred n technolog.y tlwt could 

rt"\ol1111omz-e rhe field ofhfe ,cl\.'l1ces 111d11dlng drng dchwl)' Further, 

o~ of the 1ecen1 adYauccments m the field of uauoteclmolo!?Y 1s 

pmmosom~. Promo~)Ull..., are a dry fornmlahon of \\';lter-soluble 

earner parllcle~ that are co.-tted with surfactant and can be measmed 

our as needed and dehydrnted to fonn mosomal d1c;pcrsion unmediately 

before use on bnef agit.11100 Ill bol aqueous mec!Ja ,ntlun mmllles 

PreYestcular systems. such as proruosomes overcome the problems of 

\·e:,1cu.lar S)'Stems such as aggregaoon, fiis1on.. and leakage of dmg, 

and pronde additional conwmence m transportat1on d1stnbut1on. 

storage. and dosmg. Conwnuoual vesicular systems such as hposowes 

and mosomes are parnculate and face stability related pmblems llus 

new emerging concept has dernonstrnted the potentml JU unpronng the oral b10.1,·a!labil11y. 

targellllg dmgs to the specific site and also pe1meat1on of drugs across the stratum comeum. 

It prolongs the existence of the drug m systennc cucula11011 and reduces U1e tox1c1ty Tuts 

review provides mfonnanon regard.mg the fo1mulat1on and evaluallou of prowosomes 

mcludmg morphology. pmticle s12e, drng release, and theu advantages over the mosomes 

KEY"'ORDS: Promosomes. Niosomes. Penneahon. Vesicular systems. Skin. 

L\"TRODUCTIO~ 

Novel dmg delivery systems have been delivered through ,·anons routes of admm1strat1on. to 

attam the targeted and controlled drug delivery. Dmg encapsulation m the vesicles will help 

to prolong the dmg duration m systeunc cuculation and decreases the toxlClty b} selecllve 

uptake. Based on tlus teclnuque, ves1cula1 drng dehvery systems such as hposomes. 

ruosomes, and proruosomes have been developed L1posomes are col101dal vesicular 
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strnctures that are org.amzed m one or several concentric phosphohp1dJc bilayers with an 
aqueous core ms1de which encloses a wide vanety of substances and dmgs [II However 
liposornes have lnmted success 111 temis of oral delivery and suffer from phys1cochenucal 
stability problems such as sed1mentatton, aggregallon, fusion. phospholip1ds hydrolysis. 
amtor oxidation. Furthe1, to overcome the above-menlioned bm1tat1ous ru the early '80s 
rnosomes have been developed as an alternalive to hposomes as dJug earners and diug
targetmg agents [~JI Niosomes can be considered as a potential alternative to liposomes as 
drng. earners wllh greater chemical stability, entrapment efficiency of both hydrophobic and 
hydJ·ophilic dtugs. and less toxic due to their non-ionic nature.1~1 They overcome the 
disadvantages associated with hposomes such as phosphohp1ds purity, difficulty Ill 

stenhzat1on, and high cost [5 6J However, mosomes possess some dISadvantages like leakage. 
fusion. aggregation, and sedimentation which can be overcome by formulallllg 
promosomes Pl 

Apart from that Promosomes were studied as alternatives to liposornes and other canier 
systems for entrappmg. both hydrophobic and hydropbihc drugs. The additional advantages 
,,,th proruosornes are low tox.1c1ty owmg to non-1omc nature, no requirement of special 
precautions and coud!t10us for forrnulat10n and preparalions Besides, the method of 
fomrnlation for both small and large scale batches can be done \\1thout usmg undesirable 
solvents However, stability 1s the ill8lll concern m the advancement of any formulation and 
even proruosorues have advantages as drug earners, such as cost productiVJty, cheruically 
stab1hty m cornpanson to hposomes and ruosomes [SJ All these advantages of d1y mosornes 
often tenned as prornosomes have made them a pronusing mdustnal product ln the cm1ent 
review. an attempt has been made to Ullderstaud the formulation and evaluation aspects of 
promosomes 

Merits191 

Both the no11-101Uc surfactants and phosphohp1ds Ill promosomes can act as penetration 
enhancers and help rn the diffusion of the drug. 

2 Promosomes have higher advantages such as addit1ooal converuence of dosmg, storage, 
transportalloll. and d1stribnllou 

3 They avoid the problems associated with either the aqueous n01sorne d1spers1011. such as 
problems of physical stab1hty, aggregatiou. fusion. and leakage. 
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ABSTRACT 

Oral route IS presently the gold staud..11d m the pl11rwaceut1cal mdustf) 

where 11 1s regarded as the safest most economical and most 

convenient method of drug delivery resulnng m lughe~1 pahe111 

compliance. Recent adrnnces m novel dmg delivery (NDDS) anus to 

enhance safet) and efficacy of drug molecule by foromllltmg a 

convernenl dosage form for ease of adimruslrallon and to achieve 

better patient compliance One such approach 1s orodl.spers1ble tablets 

(ODTs) ODTs are a sohd urut dosage fonu. wluch d1s1nteg:rates or 

dISsolves rapidly in tl1e mouth ,\1thout the general req1mernent for 

swallomng. the chewUJg. and water Yet. dysplias1a is the most 

common disadvantage of com-euhoual tablelS. To o\·ercorne such 

problems, certam lllllOVative drug delivery systems. like 'Orod1spersible Tablets' coon have 

been developed The aim oftlus article 1s to reVJew the reqmrements, advantages, lnmtahons. 

challenges m fommlat10n. vanous leclmolog.Jes for preparnt1011 of ODTs. Evaluation tests of 

ODTs 

I. Il'ffRODUCTION 

For most therapeutic agents used to produce systelillc effects, the oral route still represents 

the preferred way of adm1mstrat1on owing to its several advantages and !ugh pahent 

compliance compared to many other routes. Oroctispers1ble tablets are also called as oiall} 

d1smtegrattng tablets. moulh-d!ssolvrng tablets, rapid d1ssolvmg tablets. fast-d1smtegrntmg 

tablets. fast-d1SSO!vmg tablets Recently. Europeau Phrumacopoeia has used the tenn 
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d - -~ 'lated t"lblell> mteu<led to~ placed m the N\xl1,pe1~1bk t,1blets.. Thts 111.1\ be efuleu ,Is lllM • ' 

mvuth ,, hcre the, disp,:r-e 1Nd1h ,nthm 3 Ullll ll<'hlte swa!lo,, mg. 

dru d 1 . the oral route ,~ma.ms the perfect Des111te of tremendous :id\1ll1Cemeuts Ill g. e net). 
route fi.11 the lhllU1U1Strall00 of thempeutlc agents l>ecatise of low COSt of tbemp) · ea.se of 

admuustr.1t1m. accurate do-.ap:e. self-medication. µnm av01dance. ,ersanhry. leading. 10 high 

k,d, of p.1t1l!llt comph:ince Tablets and capsub are the most popular do,,g.e fonns But 

one unpommt drnwrod: of such dosage fonns ts 'Dvsplllls1a· or difficult) m swallowmg 

This 1s ~~ to afllict nearh 3:-'o of the geuernl populallon. Tius disorder IS also associated 

\\1th a nlllllber of conditions hke 

Parlan,omsm 

~ ~lonon "1dmess 

3 l nrou..--c1ousness 

-1 . Elderl) panents 

S Chddreu 

6 ~len~U) ch,,abled per~ms 

~ Um, adab1l.1!) of water 

The oral route remams the pectect route for the admirustranou of therapeutic agents because 

the lo" cosl of therapy, ru:mufacrunng and ease of administration lead to lngh len~ls of 

panc!Dt romph:ince ~l:tn) patients ba,e difficull\ swallomug table!~ and hard g.elatm 

C'apruJe,; and C'OO~equeutl~ do uot lll.e roedicanons as prescnbed. 11 1s estimated that 50" • of 

the populanou 1s aflected by this problem. which results lll a !ugh mcu:lence of 

noncomphan~ mi mefft'Ctne thernpy The demand for :-ohd dosage fonns that can be 

dts,,oh~ and ruspa1ded Ill waler. chewed. or rap1dlv d.ts..sohed Ill the mouth ts p:utJ.cularl~ 

sn01~ m the ped13mc and gcnatncmarke1~. with funher npphcatJou to other patteuts who 

pref et the com 'Ollt:Dee of a readtl) adumn,tered dosa ee fooa 

Tue oral route of admuu5tr3llon is C01t,1dered as the most mdel~ ac-cepted route beotuse of 

11s COO\~lleoce of self adnuntslrnuou. compactnes; and easy manufucnmng. \\ "he.u put m the 

mouth. the-;.e dos:ige foilllS dismte1!f:lte msllUlll) to release the drug. "inch dtsso!Yes or 

ruspmes Ill the sah,a Thereafter. the drug tna) get abs<Xbed from the phimn.~ and 

oeso~agus or from other Scctloos of t?3Stroultcstlll3l tract as the s.'tlm1 trawls down In such 

cases, b103n.1labth1..- 1s s1grut1'3111ly greater than that obser.-ed from C'\)ll\CUtJoual tablet 

dosage lonu. 
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ABSTRACT 

Bubble baby Clliea~e 1~ sc1ent1fo.:ally k110,rn as AJenoswe deanuna~e - Severe combmed 
inuuuuodefic1ency dJsease (ADA-SCIDS) which 1s a rarely occumng disease predommautly 
111 mfants (one Ill a lakh population) The disease 1s nullated by a complete deficiency of the 
nunmne system where the infants cannot tolerate even rrunor mfechons or aUcrgies Further. 
11 IS mainly caused due to the mutation 111 the gene IL2RG located on the X chromosome of 
the parents. To date. there ts no particular test to dmgnoslS tins disease. and delay m 
diagnosmg tlus disease may lead to the death of a pa111cular mfant. Furthermore, m recent 
tlll1es researchers are concentratmg on developmg a test method to diagnose the disease 
rapidly The treatment options mclnde bone ma1Tow transplantattou. gene tberap} and 
pham1acotbernpy f('alca1ea pho<.p tablets) WJlh reckeweg treatment (natural mimumty 
booster drops) Though therapies very effective rn 1mpro,·rng the health of infants they 
possess few drawbacks Wee keeprng the babies rn stenle and isolated cond1t10ns which are 
done by placmg the baby rn a bubble made up of plastic. Tius shmt co1Illllumcat1on will 
cover about the disease and treatment ophous available m the present scenano 

Keywords: Bubble baby disease; Immunodeficiency· X chrnmosome; IL2RGgene. Infa11ts 

CffRODlTTION 

Se\·ere combmcd 11lllu11nodefic1ency (SC'ID) 1s a 
!!J'OUp of gruet1c di;c:~e, causing profotwd 
de\'elopmental and fimcuonal m1pamuem of T 
ceU,. afli:cumz cellular and htw1oral wimtuuues 
Under tins cla~ificauon when an wfant 1s unable 
to synthe,1Ze adtl)()',ine which decreases le\·els of 

T&B lymphocyres Jead1D!! to a complete shutd01m 
of the llllllltwe system and makmg the baby h\-e ID 

a bubble made of plastic 1s tenned a, bubble bab, 
dJSCase as ,ho\111 ID Fig I 11 -Further. among tile 
\'anous gc11es that cause this disorder lL-1 receptor 
tzamma chain j!etJe (Il.2RG) wluch accotwted for 
more than 19°0 of total 45 cases pnor and post T
cell receptor aosron cucle (TREC) m the USA 
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V1Jaya lns1Jn1te of PbannaceutJcal Sciences fo1 Women Ernkepadll V1Jayawada, Andhrn 
Pradesh -521108: E-mail naveennaga7789@gmail.com 

Hon to Cite this Article: Sana Molya. Naveen Y, Praveen S1vadasu and Padmalatlla 
Kantamanem. A bnefrev1ew on bubble baby disease World J Phann Set 2020; 8(9) 175-178 

This 1s an open access amcle dJStnbuted tmder the tenus of the CreaU\'e Conuuous .-\rtnbutJon-~ouCornmercial
ShareAhke 4 0 Imernanonal License, which aU01\'S adapt, sbaie and b1Dld upon the work 1100-comm.eraally, a, 

tong a, the au1hor 1s crcdued and the new creatJoos are licensed rn1dcr tlJe 1druncal tem1S [la:).iWil 
<J 2020 Work! J Pharm Sd 

~ 
~l<JAYA INSTITUT 

l>HAHMACfUTICA f 
f NIKE PA DU VI L SCIENCES FO~ WOMEt, 

JAYAWAOA 521 ''l8 



~ ~l.'ff.Y~Nt,,th<n~ 
o,. d.~ ~ n,U ~ =' 

,, a :,; tt.'C 1:1;, .a ~lllW-'ll 

,.:=, ~"a. =· 
:,: ed d:5: m::;:.:;;;: "r.tmt. ftb11&._ 

a«~ «'b~ Orea= • 1r\ldd = 
-.Id c.~ ~~ m ~ ~ llll\ 
a= :-=, =~ C:!CtJIB:- m l.-.!:l,es we du; 

"' ~~ro-
•~ _ ,T ~ n~ .:htl~u. ma-h 
~ ~...,.. .-di= ~ C::,..""3(1!., ~:b 
~ « ~ CII cb DC( 

~ - ~ ,u:ca:;,i ~ ~=
~ ,rc :;:{"Il)ml\' c._-o ~-= er:-~ mill 
~ ., ....... uL. .... , fr.m 1r=l::ilk. C(!,:r 

R <ii--= ir ~ 0e ~ Clf 
~'le • :a..= Clf = ~ 
,'t'&i, 'l-r="S ox h.a: ::a.a) from ~ « 
~~ ~=e,,,,;=-

.c.c~odr:L~~~ 

n.rSI:s 

C>-"./>L ho! .... ~ r..a = ~ cbs....---di:-r 
~ m EEIS a: • l'l<'l' r=e ~ ,~~=al- t:.Dca:~pa'm!. Toe~wn 
cs ·!!CX.oil'Irm:=-:~rilaru 
a>.ao:::rn:~..... l(l!XUsa,~ 
_.,~ ibe~fCl".a.:hailD~il 
ca:::x1 Qeetsc:as:ts"C>•l!~-par,:srlm 
!ZCR=-=-- ika;li.s"tTI>CEXI 

p.ir= ~~~~--bre• ~-dilc _ • .-n!J~~ The 
cl ~adEld'«W •~llhl!li:im= 

::.,. 11n~~ lkdwa.-rfa:i 
~ '-' rc,.-e:s;-: ma:::111 - f.tm b.:a pa= ti 
:, Ika.lcsix~blllllks.-!famrs. 
Fida. - --.--e. ~ mcn1 bib 
~ iI-8-"-"K e.. IX'r1n ocn T cd1s 
all SA :rlli ::ZBl1li ~ ID ~~ f.ii.3.n 

DL-\C~'\OSL'--

,\ ~~ oiriN, bdp,. m tbe ds:121>.1:>1> of bubble 
~ dlscl-..e m diddrm ~l0,.1 of~ are blood 
te,.t, lkre , a rod e:qibnln<m. of~ ,-crttnJIK! 

r~ 

Complti• Blood Coal Tk d1N~ of whre 
hl--.ro .:db are tbe mam pillm m lll31III~ ~ 
UlllilUIIII' of a:i md!v,rual further tht, compkle 
bbod roaar \1,11 =-e.al the totll number of 
l:y~,-~T:-, ~ m 1hr: ~ lnfmrs or lad, 
~ ll'tll:I tins di.,.,:a.-.: will m\ e a low cOUDI of 
th= ,rl:!: b!oorl .el.ls =l theY = ~~ 
,ubmb'e ro t:lf= C'\'Cl the nnM we-

,-6 

T r1'll.. B CPL a■d '\""K CPI ca..111 lh:sc! cdb are 
~ p!:l ci ~ bl!!!D!l ~ sys?em wh!ch \TIIl 
be ~1 fur tbe mblus 'illlimug from bubbk 
~dis.ea«! 

la-.i.bu lr\·4'1, \lsG, 11\I lg.-\, l&E) 
TbN 1R El!JDOO!e> ~ed ~ !be bed) lo figbi 
~ ~ .-\ child suff= from bubble barn 
dzse.1,-e ,rill be l01< OD !he romi oi the--~ 
m:i~ 

SpKilk l'Vlir ~ I1B£ is aaocber &ecm-e 
~ of =i b bubble bat,,. chsca~ ~ 
waa, 1:Doan s:=.: iA.""'tOlls iru ronmbanne to tin, 
cli!.e= . 

A d=:.al snd) =~ perfo=ed by Yu Lun11 Lm 
'lt1lb u-~ of .-\:sla -1 '-onh-Afnca ~n21D 
-1 ae r.:soos ~11:d thi! pcrfomme m ~ 
h~e Slbsrt, i>r im) mbm 1rEI ~ or ~ 

f 1be f~ chmcal feanrc,, wml)- lusory 
~ cmdllbsb. BCG mfe..-nar. and .-\LC 
~ Ihm hlO 9L 11tidi n-iwd confirm the 
e&z»SS d. SClD 

TRL.\.Till:'\1 
, . ..., ~ an be ased to ~ tlm 
biibk bib< dRasc 11inch m:tmic1 ~ lhmp) 

~11•c~_., 
.JlJAYA INSTITUTE 

ittfAIIMACEUTICAl, IClfNCES f OI W 
EMKEPAOU YIJAYAWAft.t. 52~: 



, ~o II ., ."Y .. ·ao111 Ji:atralli Dni r.r al, J Globill Trn11tl f'htirlll ')(/, .tJ. • / .J • 

\ .. !ala: J ' 
Journal of Global Trends in Pharmaceutical Sciences 

1 OR.\tl L\llO~ \.'\D l:.YALl'AllO'\ m ..\lOR\"A~L\11'\ C\L( II \I 
lJQl'l'.'IOLID HBLET5 & CD:\fPARI.\G THE DJ5SOLrIIO:'< DA I A" If fl 

\L-UlK.£ TED T \BU: f 

Kalyani De,;. P*. Yenk.ate<iwara R:io. S1 llJld Padmalatha. K1 

Departmenl ofPhannaceut1c:s1• Depa:rtment of PbarmacoJO!?)~. 
\'1ia)a lusnnueof Phannaceuucal Sciences for Women. Ewkepadu. \"11ayawada--52 I 108, 

ARTICLE I:\TO 
K,ywonh: 
.-\ton~ calcmm. 
l.Jqmsohd compacts and 
Dissoluuon we 

J:'\ fRODI < I IO:'\ 

•c o=pondmg; author E-mail ,·eubte.h.sadhu'<i gm.ail.com 
ABSTRAC! __ ~- __ 

Objttth-r: Tiie ob,JeCUi.-e of the present m,-e,tlgarion \\'85 to unpro,e dissolut1011 
and bioav:nl.abd.11y ofprac.11cally m.."°luble hpid lowering drug Atomi,;tatm cakmm 
uswg hqn1solid techruque :.\letbod· Liqtll.l,Ohd compxts were prep.ired by nsiop 
,-an~ earners and a mathemancal model for caku.l.a~ the reqmred quanotl\?S of 
powder and hqw.d wgredien1 to produce an accep1ably flol\ and a compre,sible 
admrxture :!\hero crystallme cellulose. Lactose monohydrale. Hydroxy propyl 
methyl celhtl05e, Dicalcrum phosphate , Silicon dio.'Cide. lros.54'1lrlDCllulose wrre 
employed as carrtf'I', coatm2 m.,tenal and super dlsinl~t re;,pec1m~I} The 
prepared l.iqwsohd corup:icts u err e, aluared for then lll!cromerillc prope111es and 
dmir-ex~,:p,ent mternct1ons b) fTIR. The hqui:,ohd tablets \\e1e pr~µired and 
e,. alnated for thcu rabico.nii properucs Rei.u.lts: The hqwsolid ,Jstcru~ ,howed 
acceptable nucruurnllc JIOpcrt'IC'S, 1be FTIR s"tl1die, ,tales 1}131 rhere is 110 cheuui:nl 
m1erachou betueeu the d.rlJ!I and •~ cxctp1c11b. The tabletw11 µ1o~rttes of the 
li(Jlllsolid compac1s 11-ere 'l\ltluu the :iccepted lnm,~ TI1e rcleaw 1ate of 
Ator,'llStatm cakmm 1\lt<. big.bet 'l\l1CJ1 comp:ired to the nlll1kete,I Atona\t:11111 
calciwn Ce>oclcl\lon In the prc~clll ~:ucb \\ork the potl'nhal ol hqnl',ohd 
systeut, to enhance the di.ssoluriou prnpcrnes of Aton;n~1n1111 calcnun \\'ti\ 

uno11!1-1ted In case of Atorl'aslntm c:iknun hq111sohd tablets thc1cby Jl'\ealm11 
en!muced dwolntwn rnle th:w nmk1.1ed tablets J"lms 1hr: ob1ec11, e ol 
mcorporalmJl Aton-as1nn11 ailonru mro hqm~ohd ~) \tcm lo aduew ln\tc1 
d1SSOl111w11 rates was met ,,,th SIICC\?~ 

I he oral route of nJnnu11,11a11011 1s 
p1efe11ed mUlc for <lmi: odn11.111'i11ot11,m bt,::,115C 
01 tis lugh 11at1c111 compliance nud dmit 
de, elopmcut rhc proble111 9~<,()Cialed \I.1th ornl 
1011te 11ns plaSJlll dmF ,-011ceu11ahon 1uay uol 
be 1eiche,J 11,c fiol11b1ht} of drui lS I.be 1u:tJ01 
concern II 1s the m:IJ0J factor to acl~'e 
desired concentration of dmg m $)'\te11uc 
cm:ul:it1on llOS1 of 1111.• lry1lropbob1C dmgs me 
sl111ht~ soluble dm~ for such drttfts 
di~,;olut1011 1s the rnle Jiuurmp r.tep Tue IDaJor 

<llllll1.'t1pc 101 pi•orl} solnhlc 1l.rn~s 1<; to 
enhJuce lo 1hssi,I1111n11 1111,: !Jc1.1111~e tho:'.' 
thetapeut1c dose of the dm11 ~t1h\t,111cc d,·,~rnb 
up.:m U10..1\a1L,h1hty \\h1ch m 111111 rtc!)L'llds on 
the 50lub1h1r and d1s.sol11ho11 1,11c1 Vanous 
1edu11q11es lia\c Ix-en cmplo;ed 111 01dc1 to 
fomml.itc dn1Q <loehwl)' ~ystem which cnluuii:cs 
the di~hct1011 1a1e \\Crc l}opluh1,1hon, 
1111.::11.1cncapsnl1111on solui d1s1ie1~1011. 111ch1\1011 
co pt~c1Jnta110u of dm!l solution 01 hqutd 
dmfc!S m10 f.(lli "I harci gdatrn cap~11e~ nil the 
above tcchwques Jm11111 lup.h productiou cos! 
and ted1oo~y dclll3Ucl1111· By 11~11Jl the 
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hqms,ohd tedmolol?\ ft bqmd rua\ h'lltsll"r mlo 

1 fia--flcwu~ 1ud1h c-oo,pi.•mbk •"' 
apparenth dn p,,\\Utr b, ,nupk ph, i,al 
bl< odml! "1th ,anous e,,;Cljuenb hl.:c cJ111e1 
and ~tu~ mnten:il L1qmsohd !s'Cluuque •~ 
the tllo51 pl'Olllblll~ t\: 11~\\ tecb:mque f1• 
unpro,1~ ru~,oluuon among. the ,1ITTOa, no, el_ 
teclunques It prollll>ICS the dissolunon rate ol 
wa:er msolnble drolh to a gr-enter e:,ttent & also 
enhance~ the dn11! flo\\ property' In the 
hq=hd sntem -dru~ 1s already exist Ill 
~lntion fonn rn liqmd ,·elude wd 11 1s ca~ed 
by the powder matenals. Then the wettmg 
propeme;, moea,ed due 10 increased surface 
area of dnuz a,11tlable for dissolution~. 
Atomi,tann ~alcrum i,, a synthellc lipid 
Jowenng drug. ~ow day~ 1t 1s bemg. lnghly 
used for carchornscular disease. 
hypercholesterolenna and many other ctise~s 
A.torrnstaun 1s an wlub1tor of 3- hydroxy-3-
methylp.lutaryl-coellZ)IDe-A-(HMG-CoA) 
redu.ctase It IS m,ed to lower cholesterol and 
tnclvcende Je\·els m the blood. Accordmg. to 
b1~harmaceutu:al class1fa:allon system (BCS), 
the AtorYastalln calc1wn hanng poor solub1bty 
and h.tp.h permeability and the d1~solu11on 
properties can be m1pro,·ed by apphcanon of 
hqlllSolid teclnuque In the preseut work. 
hqm~ohd tablets of Atof\astann calc1wu \\ere 
fommlared ,nrh different Cllmei matenals nnd 
evaluated for then Plecomprtsston nnd poi>t 
compression parameters fmally tbt' 111-111ro 

d1ssolul!on rare comµucd \\1th lhl' marketl'd 

Aror ~ -tatw calcuun rnblets 
.:\U. TE RIALS: 
Ator' a•,tatm calcm111 Ptuch.1~ed liom Yano1\ 
Cht>m Produi:h ~1tuuba1 :',hcro crv,tallme 
cellulose, D1 calc1111u Pho,ph,11,:, i.ac1osc 
HPJ\fC and ( rosscannellulose soduuu we1e 
obtaml-<l from SD Fme Chc111 Ltd .Mmnh:11 
aud nil the othrr d.1e111Jc:1ls \\CTe used :1s 

Analp1cnl grade 
,IFfHODS: 
Determination of i.max: An accurately 
\\e11thcd IO mg of Atorva,tatm c.1lcnm1 ',\lh 
1rnusfe11ed w a 100ml Yolmnetnc flask To 
flasl pbo,phate butfo wn, added m ~mall 
p1opm11011 so as to chs,ohe Aton-a~ratm 
calcnnu TI1e , olume wa~ m11de up to I 00 ml 
,nth phospha1e buffet pH 6 8 to get a 
concentration of I 00 µg ml 20 11g nil 50Juhon 
of Aton ~,ta1111 calcnun was p1 epared 1u 

dsh11tou 111~ resuhmp: ~h111011" ~ 1U1C<i Ill 

l '\'.\ 1~ pcctwpb!ltolllctl~ from H)0-200 lllll 

10 detenruue 1hcAnt:1l\ 
Cu)jbralsun Cunt>· 100 111g of Ator\ st,stm 
cnknun l!lllt,!.-noo wto JOO ml \Olumetnc 
tl:isk and makeup tl.ic fin:i.l \ohune \11th pl! 6 8 
phosphate buffer I rom th!S ~11cl solutlOll 
d1ffcrenl coocenr.rauon 5 - 40 1111- ml was m:idc 
up \\ith pH 6 g phosphate butler l rom each 
concentrahon ,ample was taken & the 
absorption '>\ as measured at 242 nm by lblll~ 

m· spectrophotomete1 by usmg pH 6 8 
phosphate buffer as a blank. The ~aph ,., as 
plotted by taking conceutrauon on X-aXJ!> aud 

absorpl!on on Y -a,us. 
Drug Excipients Compatibili~ Studie<;: 
Compat1bili1y study was perfonued b, the KB1 
pellet method usmg the Fourier transfonu 
m.fraredspectrophotometer' A ba-.elme 
conechon was made u~sng clned pola'>sllllll 

bron.ude, and then the spectra of Atomistatm 
calcnun. earner and coatmg m..1tenals were 

obt:unecf 
SolubilitY ,.\.rutlnis: Saturnted solution were 
p1epared · by ~ddmg excess amollllt of 
Aton'astatm cak1mu lo appropnate soh ents 
lil,;e p,op)lene izlycol, Tween-SO, T,\e.?U-10 
nud Span-SO. then ~h:ikmiz on 01b1t:il sluke1 fo, 
t8h.1, at 2~ rpm Ulld.:-r constant ..-1bmt100, The 
solullon ,,ere fihe1e<l tluou11h O -15nucron 
filter diluted stutably and nn:il)7ed by UY-

:s1lik ,pecttopho1omele1 at 2-12 ruu 
Determination of Flowablt> J .iquid-Retention 
Potenhal (O-,alue): 1111: ,1dn11xt111e co111mn11111 
no111olahle sohcnl and c.1mt>1 01 C'o.1tm11 
111a1c11al 11ere 1111:<cd thlll!Z motm and JK""lle l;, 
con\t,mt we11,tht of 11onn>latsle soh cul (Twecn
lO), mcrca\11111 cnrnes or coat11111 nmte1rnl 
(MC C HP~IC, DCP, Laclose and collodrnl 
s1hco11 d10:<1d.-) \\a, u1corporated and on e.1ch 
adchllon, an aup.le of l<-1>0~e wo, detcnnmed 
] he flowable bqu1d reft>ntson poleullonal (O
, nlue) of ;.-ad1 hqm<l powder 11d1111xtme wn~ 
cakuL,ted lhlll!I the follO\\ mg cq11a1to11 

0 ,aloe= we-igbt of liquid/weight of ,olut 
Determination of Liquid Load Fncton (Lf) 

&Carrier and Coating rutio(R , :ilue): The 
ma'C1111mu amount of hq111d load ou 
camer coating matenal. termed "load factor 
(LF) Apptopnnte am01111ts came, and coahuµ 
matenals nsed to procedure an acceptable 
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\8SfRA(l: 
I he JJtt\l:111 ,mdy mm~ at fom111la11011 of polyherbal \·au1;lun!l cu:am and face wash. detemunauon of total 
flnl'ono1d cua1~,11 of ht-rlJ, 11,ed. enl11a11011 of fonnulaoo~ for \'3TIOUS physical parameters followed by 
ilU1Jb,1clcrial ,md ;m11funf1al actl\·111e,,. The problem, of premature a!!eill!!. damage due to urad1attou. loss of 
p1~111C11ta1Jon 111oi,turc. uoumbment. and acne can be 'oOhcd by s11pplemen1ation of health benefits pronded by 
selcclcd 11111h1pk licrb, m tu,; fonnub11011s. The 11,e of polyhe1bal \'lUUsbmg cream and fuce wash promotes skin 
hc,1llh nud beauty The ~elected 1W1e herb, w ,-am,lunit cream and ele\'en herbs in face wash fonuulanons 
co111,1111 ~oocl amotult of Oa\'onouh capable of protcclm(! ,km a(!llmst damage. The toml OavonoKI content of 
h~,bs med wa, delt'flllllled. followed by e1·al11auon of \'llnous phy,ical parame1eis such as pH. ,iscosiry. 
\Jl!CatL1b1hty and compared wllh markc1ed fonuulnt101b Fur1ber. the fommlauons were 1es~d aga111S1 grau1 
po,11J\·c S nurrus, /lfillll nej1,1t1w Eroh, aud fi111~1\ C nlb1cam wbich are common associates of acne and 
co~mcllc ,1ppi,,u1ces ·1 be rc:<.uh~ mdmued lhat both !he fommla11011s dl!>played bcner antibacterial and annfumrnl 
ac111111c, 1hm1 n11rk~ted fonu11l1111011, Therefore. dtey can be t~led fimher for tberr performance and quality 
control parnmclm 

KEYWORDS: Polyherbal \',1111\lu~ ~~- f.ace,mh, ,km problems -~------------

Rece11 ed 011 IO 0-UO;o Morl1fied on 08.05 2020 
Accqllt-d on !5 05.lO~0 tAtWd\ Pubh,·ahou,AIJ ngbt men NI 
Rrs J P//mma DosagoFom1sm1dTtd1 '010. l!IJI' JJ0./40 
001; J0595~•0975--IJ77J1120.000l45 _______ _ 

IXTRODUCTIO:N: 
Skm. lhe larges! human organ 1s the firs! hne of defense 
for exterruil expo,1ire to U\' radiation-,, dust. 
e1mro1m1ental bac1ena. fimgi etc .. 1rl11cb cause ageim! 
and other 111fect1011s. Skin has been reported 10 reflecr the 
iieueral mner-bealtb status and agmg [I] 

U\' exposure b known to negau,·ely affect immune 
sys!rm funcUoll.S. ca11,e eiytbema. changeS in skm 
elast1c1tJ. sttuclure (roughness. scaling. Yolume. and 
nTiukJ~). !rans ep1dennal waler l~s. and skill cancers. 
The adverse effects of ultraviolet radiation on the skm. 
are caused by excessive generation of reactive oxygen 
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R,'11111d1 Jo1111inl of Phm11111rr11t1ral Do1rw,, fonm anrl 1,'t lwolog1 l.'r 11 J1,/1 ~,ptrmbt'I 'O 'O 

,µcc1c-, I 1 I Pl~\ cnll('ll 1, lh~ b.:-1 nnd llllhl etlecll\ c 11 ,1} 
10 1\011. ~gam,1 ,1,.m ,1~m~ efli.-cl\ [.1,lj lhe tie,,1 
p1C\cutwu 11ri1tej1\ ,lJUUl\1 !he hannt\il ,1e11011 of free 
1,1d1c,l1, I\ " l\11,mccd uuu11101li1I d1e1 co11rn11111111 11ch 
,lllll•O\Ul.lhw fl,l\01101{1\ [\] ICl/1' ru/g11t11 I\ ,111 
c,1rcmd~ conunon d1\111,k, of ,l,.111 wlucb 111dudl-. 
folhcula1 bvpe1 p1ohti!111110t1 mcrc,1\cd ,chum ,ec1~11011 
,md colo111z,111ou of 01!1,1111~01 Acne I\ 1101 111fl'tl1ou1 
d1,ea\e, jlcnmlly ct111'>Cd hy rmfou, foc1011 ,uch a1 
e111·1n111mc111al pol111111111. lt11111fol cbcuucnb. b,1e1c1111. 
lim1l1 11ml 11cn1cd b) d1ll'c1 cm 111cchmm111~ ,ucb ,I\ 

cou11ollmj1 1bc ,ebmu produc11011, 111c of ~1111b1011c1 
,1~am11 baclcr1,1 ,111!1 timp.1 thM arc re1Jl01111hlc nnd 
IOIUCIIIJI.C\ ,UJll·lllflatu111,1101y a11cnh [61 "lallual 01 
1y111hc11c ,pou11e111,cd ill cknly hy1111:11c at1d 1111e11101·11111 
make-up act n, 1c1c1, otr1 and \'ch1clc1 m the 
tratNlllS\1011 of bac1er~1I 'lll!Ci~' such n, Srnphrloror·ms 
qndt>m1fli1s, S1ap/111ococrn1 n11rr111 and Esrlwrrrhur co/r 
171 Some ,1ram, of E rol, ,lie pa1hogc111c 11l11ch 111c,111, 
1!1,11 1hl')' c.iu cau,c 111fee11011 1h01 Jenell to 11lnt"c,. ,uch 
a, drnrrhc:a. 1u111ary t1,1c1 mfccllon,. mp1mlol)' 1ll11e,,. 
and pnt'lnnonm [R] S mirc111 i- ct1c most cla11p.c1011, of 
nmny common staphrlocvcrnl bnctcrm ,pec1c~ The,e 
111,u11-1>0,1Ul'e, ,phcrMhaped (C"occal) bac1cna ollcu 
c,111,c ,km mfechon, bnl con nl10 came J)llc1m10111.i. 
hem1 l'illl'e mfoc11011,, ,ut<l bone mfcc1101t, [9] Cmrtlrr/11 
alh1r11111. a type of yea,1 f1m11111 found m mo111 illCill of 
lnuuan body ,uch a, 1110111h. ,km and 11e1111n1' Y c,111 
111fec110111 011 the ,km 1uc called c11t,u1e<m1 c,111cl1drn11, 
ll')11cb mny re,111! due 10 lack of hy111t11c, cxce111\·e 
~wcatlll!L ,md u,e of IMr,h lilc1al JlfOOtlCh. n111Ji11 
~cnibbutll, anti focial ti1,ue m11,1noo rite ,Ion m,h due 
to c,111d1d~N1 lci1d1 to 11cl1111ii. ulcer,, dry ,1w1 patclu:'>. 
burnmii. nnd p1mpl~ [ 10] Fac1,1I ,km 11 tkhc,11c, 1-c111ilnr 
11,e of ordmal}' w,1ps cnu c,m,c lO\\ of 11101,1111c 111 the 
,km A low fol 11101,111111cr 1hnl d1,pc1~c, 11110 the -km 1, 
c;ilkd a, a ,·ru11,l111111, cream [II]. The c1cil111 ,1c1~ ,1~ n 
111oi1t11111ci, ,11111-bac1c11i1l. ,1u11-fon11,,1I ,111,c111, ,111d fo1111c,, 
C.\Jll.'fl IClllOl'C\ n!(Cllljl \1{111', ,111d pro\1Ck'\ l~C]lllftu 

1111111c111~ 10 lhc ,km ,\ focc 11u1h ,, n 11111d cle11n1et that 
doc, 1h,: vit.11 Job of ckmt\lil!I die ,k1U p1c1·L11h ncuc 
ant1-11·1111klc. 111111cancc1. 111akc, ~l'llll free. ,11100111. fic1h. 
mm1111111c, the homy layc1 1111ho111 cntNll!I nuy 
lu11,h11c\s 10 die ~km. mid m:1kc1 10 look youu~c1 [ 11] 

,ires, D:--1,\ d,111~1~c. 1U1d tt~k ol •km c,ntcc1\ 111 

,1ir!O'c,,1011 by 1i.11h1111c111 [ 11 I lhN pol>phc1111h, 
ClllllJlOlUIIII 111 fl.t\'OIIOUb h,1\'C JIIOICll lo IIUIJIOIC 
,ku1 m1c11K11cul11t1on p101c.1w11 of the hloOII 1·c,\eh 
I I 1] 111l11h11 the 1y111hc,11 ol 111cl,111111 [ 1<,J. 111!11h11 the 
telra,c of 111!l,111u11,ll111)' 111cd1,1101 • lml,1111111l' r 171, 
l't!duce m1hc11L1 ml11h11 the pl111de1 i111111tJ!Hllo11 [ IHI 
aud tlm, p1od11cc bca1111fym11 effect, 011 lhc 1km ,mfo,c 
Th~ co111nb1111011 of the 11,11h1101ul fllCJMrnt1011,. 11 l11d1 
me nornuillv pulyherl~tl 11 mcrt,1\lnµ ,~1v h\' clay 
bcct111,c of 1hc J!CllL1111 11111~m1011 tl,11 thc,c p1otl11u, ,11c 
,nfc w11b 11111lt1plc applic111io1h. wluk the ~1111M• 
molecule u.l\cd modem 1b11j1, 1i-cd 11111lloparh1c ,y,,1cn1 
can cnu,e ,c,·c1c ,1,ll'mc cl'tet:h I 19] I op1c,1I polyhc1h,d 
fonuuln11011,. co11ta11111111 fl,11·01101111 ,uc 111cd a~,1111,1 
acne. 1k111 1ru1. and otbL1 ,l..111 probll,111 ch1t· to then ,11111• 
n11ciob111I. a1111-1111lam111,1101'} IUlti nn11-ox11L1111 11t111·111c, 
Skm the oqmn of bt!,1111\· b 11 been ,111 111lcm1111~ 
re\emch field, hut ,11'.o ,1 cun1111on ficltl of mtcrr,1 fo1 
lnunaus 1h1011~hout the yc,u~. fiom i111,1cut 1u11c, to 
nowaday\ Wuh 11111 v1c11· the mcchcmill pl,1111, J01 the 
\lmly 11e1c ,cleclcd bn\ed un htc1111111c 1cv1~w fhc 
cu1r~111 1c,cmch h,I\ been pli11U11'\I 10 c,111yo111 m ntm 
fln\'011011I co111e111 of the ,elected pl,1111 ,pcm,, 
fom111l111c. nnd c\'\IIUnlc lhc polyhcru.1l l'am,l1111u crrnn 
nud focc l\11,h for ph.1111111m111c11I p.un111c1cr, fol1(111cd 
by a111ih,1c1cnill 1111d nnnf1ut!111I ,1cl1\·11tc, 

Wd EIUALS A~D :m; I llODS: 
The plm11111,11c11r1I, 11c1c collcctetl collected III lhc 111n111b 
of lkccmbct d11m111 ,111emoou fnim loc,1l )llot111d, vf 
Prn,nd,1rnp,1d11 illtrl l·.111kcp.iil11. \'i1,1,,t hi-111111c of 
P~.inn,11.c1111c11I SC1l'11cc, fo1 Womci1 l·111kcpi1dt1 
coordm.11cs I Ii' J~' l'i":-J 80' 3-1' lt'l ol \'1Ji1yow,ul.,rurnl 
1cµio11 Kmhnn d1\tr1c1 i\mlhrn 1'1,11lcsh lncli;1 llr I' 
Salyil Nmny,11111 R,1)11, Ph1111 I IIXOIIOIIIIM l)cpai llllclll ot 
Bol,Uly ilJICI !\11Crnhml1111y Ach111y11 "11111,,1111111,1 
U111wr,11y Ci111111u \.11dh1,1 P1,1clcsh l11d1n 11k11t1ftcd 
11ml m11hc111tcn1cd die 11hm1 \JJct1111e11\ umncly JllllJIIC 
{ICfilllllllll /ro/'rl (Ofl'rllr'II IIC!llllldo f'tll'\' rrlgrirrr/cr. 
knlmcp,h .Jrrdrogrop/ii1 p1111rrn/r1//r JlOlllC!',[,111111c l'mr1nr 
gmmrtr1111. b1y11phylhu11 M1/lt•111,r 111111111111 pou~,1111 
K11/1111rhr11• /lfllrrtrta, lcmuu l[)i11s ('1111hn11oµorr ll1'1'll01111 
mid k11chlli11 /J1111lr11wa 1•nrrcx111,• (l'i~lllc tn-Hh) !'he 
pL1111 111atc1ull ,,111d11I wond houcy. scr,h Pl 11111s1mcl 

I ,~1111 1.11rly 1cwarchcd ,11111ox1tia111s such II\ ll.il'OJ101d,, 111cm ~1,1111 fnuls uf 111v1nbnl,111, ,11111,1. 11ml k,uuu, w~tc 
hal'c hceu 1·efeired 111 n111.•11I\ Cilpahlc of 1no1110IU1µ skm pmd111,,cd from 1hr locill Ullltkcl I he hq1u111cc roo1 
hcnllh nucl beauty The tM of flavo1101d1 Ill cosrncllc 110ll'ckr, cn111pho1 011. k111011111,1,s 011. nud ,rnuth1111 ~tull 
fonunlallon 1>ro1 tdc., liotb 111cthcu111I nnd co,meuc were collt-clccl frllut the 1k1>1111mc111 of l'hnt111nco11110,y 
bt:1idi1, [ t .1] They ha\'C bCl11 l(flOrtcrl lo po.,,c,~ pOll'lll \'1Jnyu 111,111111( ol Pl~1111111cc1111rnl Sc1en~t'> for Women, 
111111.oxulant pru1>e111cs aud h,tw been w1ddy 11,c<I tn the !'.u1kc1~1d11 \'11aym1Jdn M,11J..c1~i1 fonn11l,1t1011, u ~d 
,km cm~ mrlu,tl)' e11hn n, loJJ1c,11ly opphcd op.cuh 01 we1c Jlnmla},1 lc,111, ,1lfolla f,u;c c1ca111 amt P,11,111inh 
ornl ,uwlemeul\ 111 ,m a11cmp110 pll1101111 y11111bfol -km uct'lu 111l,1 foce1111,h ·n,c cnlhtcd plont 111,11rn,d1 11 ,cd 
nppcarnucc. Scwrnl 1ho11~1111d 111okrnlc, ha1·111~ a 111 the fon1111la11on of 1·111111l1111)1 c1c11111 111c 11111111t 
polypheuol m nawnoul 11n1c1Ure h11w l.rceu 1dcu11ficd 111 ll~lilllllllll (hf(lnc In nud lh). knh111clmc (Piµnrc 211 nml 
plitlll\ bcmµ p.eticrnlly mvolYCd 111 cfofetl\C 11~1ms1 IT\' 2b), 11U(\ bryophylhun (l11111re Ji1 mul .lb) !he colle(1Cd 
rndtnllOII. ll\'-mdlk;ed ,km 111fl~11uua11ou, 0~11h11J\'C 1ibm1 111atc11nl, u• cd III the fonnul,111011 of lircc 11,hh 111 ~ 
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ABSTRACT 

Ahacanr and lmmrndme ru:e well-established nucleoside reverse

transcnptase mlubttors a\'atlable as a once-daily FDC Hepatic 

funl'tron $hould be monitored closely iu HJ\" HBY co-mfected pahents 

wllo dl!.4:ontillue lammtdmNoutaining products a:, severe acute 

exaccrbattons of HB\' have been reported 1111s IS a <h.fferent types of 

methods b~ usmg for the detemunation of abacavir and lannvudme 

accurate!)' 1t shows the SIIDple rnpt<l accurate. precise, and 

reprodn.cible vahdated for the different ana1}11cal methods was 

developed for the detennm.anou of ab.'lcaYir and lamm1drne Ill bulk 

and tablet dosage fonui;. An analJtJcal tecbruque is a method that 1s 

used to detemnne the coocentrauon of a chemical compmmd or chemical element There are 

a \\1de Yanety ofteclllllques used for analysis. from simple weighing (gravimetnc analysis) to 

titrnt.Jons (tJtnmetnc) to very advanced techmques usmg highly specialized instnnneutations. 

Tue most common techmques used m anal)1jcal methods are lltnmetry, potenhomet:Jy and 

yo)tammetry, spectroscopy. chromatograplly 

KEYWORDS: abacam and lami\11dine, uucleos1de reverse-trauscnptase mbibitors, 

11tmnetry, potennometry. spectroscopy and chromatography 

INTRODllCTION 

Abaca,i1· 

A sulfate salt fonn of abacanr. a nucleos1de m·erse transcriptase mlub1tor analog of 

guanosme. Tlus agent decreases HI\" ,ml loads, retards or pm·euts the damage to the 

lllllllm1e system. and reduces the nsk of developmg AIDS. [IJ HI\' mfection 1s usually treated 
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il\.mhuna \\ orlJ J ourn;al or Phrm,.c-, :ind l'hnmzc:tullol ~ irncr.\ 

u u"ll \lfill thi.'llljl\ r~uoeth ,, l11d1 ~011s1,1 of 1lu~ 01 mote diffrrent drop U5cd u 

C'ClUb uon f1µ11:-al ant11e11mrrab tL'>Cd w 1lie-,e reitnncus 111clude :-:RT!i; non-~lHI 

prnlease ml11bi1op, aoo mteyrase straud 1ulub11ors l AbJcam ma.I.:~ an ideal addlllon to 

~ 1,~ of comb111at1on thernp1es ~,-:m~e of tis dosw!! tlexibd11) It can be ndiunu,;l('red 

eitho- oore or rn1ct- a da) 10 ma1eh tlie do,mit pattern of other drugs and can also be 

adnumste1ed a,-. tnblth that contam otbe1 aruuerro,rral drugs such as llmmudtue and 

ndorndme allowmg for a reducoon m pill count Abacam 1s generally well 1olera1ed. and 

co1un1on ,1de effects mch1de nausea, headache aud diarrhea JJ The pat1en1s e:q,enence a 

b\1ier,,eus11n11\ 1eac110n (HSR) "lthm the lii,;t 6 weels of treatment S;1np1011is of nu HSR 

mcludc at l~t mo of the follmnng· fewr rasl1, coucll. !!3->tromtestmal s;111ptoms d;spnea 

and farrgne • 

HO'} 

Iii: I ,1,octurc- t•f .1h;1ra 1h . 

l Jmh udint 

A m1ht11c uudeosrde n11nlo!,!ue \\lll1 Jtdl\11) ll!?autsr hcp:111t1s Ii mus (II U\) uu,I Ill\ 

hlll cellul:11lv Lm11nrda1c l.'I ph~µhor.tlred 10 its nchw 11ic1ahol11~ l.mu\1tdt11e 

lnpho phah (l I I' J i.lnd la111J\iulme m<moph,1,11ls.11e (I -!\!Pt In Ill \ 1-1 fl mlnh11~ 111\ '-l 

1C\<'l\C lllUJ\Cllfll 1 c IR I J \1~ I)~,\ cll3111 lt'lllllllJlll'H 1l!c-1 111~·01po1.11!011 Ill lhl' nndcn~1tlt• 

uualo1tue 11110 \ uni DNA Ju IIB\' 111corporn11011 of I -!\11> 11110 \ll,1( l>N,\ h} HB\' 

110l pnern e I ult Ill UN,\ dL1tn 1~mu1.1hou I •II' 1s ft "c tk 111h1h11u1 ul nt.111111s.1h.111 DN \ 

pc.il}1tle10 e 1lphn and lic1<1 ond nutvchondnnl ()~ 1- pol)inernsc I I .11111\11tlmt• 111.1\ he 

u1d1idl'd II p31t of11ost- npo 111e 111c\CJIIJ011 Ill lh<hc \\(111 lmc heeu Jl01t:111111ll} cxp<hed 111 

IJIV Common '>klc cffccb mclude 11.1usea dtanben headaC'he\ ll-elu,it 111e<l aud coucl1 

'°ltim11~ 1de t'llect mcludc In-et 1h ea e l.ictrc ocr<lo 1~ aml \\01,;c1111111- ht'p.11111~ B 111111111~ 

tho e nhen<h mft'l.·tcd ' 
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ABSTR-\.CT 

Penodontills is an mfiam1.nato1y disease charactenzed by progressive 

deslructton of penodontal soft and hard plaque tissues lead.mg to 

pennanent tooth loss. The mc1dence of these diseases can be reduced 

by mechamcal plaque removal 01 scalmg and root planumg (SRP) 

along \\ith systenuc and locally debvered autinucrobml agents or 

statins. hr-silll gels are the drug delm:ry systems that are m solution 

form before adrnuu,trallon m the body. but once admllllStered Ill to the 

body undergoes gelanou in-suu to fonu gel ~Iecharnsms mvolved m 

w-s1111 ~I formation are solvent exchange. UV -rrradiat1on. 1omc cross

hnkage, pH change.. and temperature mo<lulallon Polymers exhibit sol

gel phase trans1t1on and thus tn1?ger dmg release m response to 

extcrual stimuli. ~ pol)mers used mllSt be b1ocompatible, adhere 

properly to mucus, and exh1b1t pseudo plastic behavior The mam advantages of this route of 

drug admU11stratton ts that 1t can deliver the active agents directly to the site of action at 

bactenctdal coucentrahou and 1t can fac1htate prolong dmg delive1y 

KEYWORDS: /11 sit11 gel, Penodout1t1s, Thenno-seus1tive modulation. pH change and 

Statms. 

INTRODUCTION 

Penodont1t1s (PDJ 1s au nnmuno-mflallllnatmy disease of tooth supportmg tissues (the 

gmgi\'a, bone and penodoutal ligament), \\'Inch results m progressive destmct10n of 

surrouudmg soft and hard t1SSues mth eventual tooth mobility and exfoltation. PD struts as an 

www.wjpps.com Vol 9, Issue 4, 2020. 354 

✓IJA~ 
,,HARMACEur~/

1
NS Tl TUT f 

t ~EPAOU VIJA:A.":ES FOR WOMf~ 
ADA 521 ~'l8 



\\ orhl Jou, nal ol Pha111lal") and !'barman uti, :ii s, il'Rft'j 

n I ti ,_,,,1.1 111,:'li 11, lhl' "lll''l\,tl 11\~lll' (gllll!J' 1l1s), h111 \\hnt lcll 1111t1c 11cd 11 
1ll11,1!lllllJl,ll' h:l, J\l h ' ,.. ,.. 

., ., . 1 I li"atltei,1 cemenl\Ull and ,11ppo11111u nh l l,l II houl' IC'illlt UIJ! Ill pm let ,-pre. U.' ll' pC11ClUllll :I E-' , 

l b J• a 1·a,•otuJblc envuoumi:nl fo1 the giowth ol palhogemc ll1lae1olJ1c 
t.mual!OO \\ UC pl\)\1 0 • " 

,..I 11 • ,~~11 ,.J,1nt1lis pnmanh affecl~ adult~ but acgres..,;1, e pe11odo111111\ 
W!Cl\'11)11!.alll~IUS '- U\)l '- t"" vu · • • 

I • -•··ldr"'rt Penoceuuc~ 111Yoh·e\ the dehYCI) of a 11ght thcrnpe1111c ma, 1111erU11t1crll Y (ICcUJ 111 cw , • 

a!!~U, ,a s\,tttmc and l(lcal means a~ an ad_1U1Jcl Ill mechan1cal therapv 
1
' 

lbmaltoo:h Paiooontitis 

bt 

(a) 

r.l 

-l! 
l{-1lllS 

1111 ""' 

(b) 

Fig.I: a) Slgm of Gum Di\ea~e/Periodonllth b) Stage'i of Perlodontlth. 

Cla\\ifkation of Perioreutl~ 

Based on 1he opphca11011 

I) Persoually applied (m patient hou~ :<lf-cme) 

a Sub1'Ungm1I uou-smtamed drug Mh,ei} Jlome l,1.11 uuga11011 Jct tips I iad111onal _1el 11ps , 

Oral m1g.11Jou (\\ater µ1ck). Soft coue mbbc1 hp~ (pick pocket) 

b Suslnmed \ub1m1gwal dmg deher) 

~) Pro1e.,~1011,1llv apphed (111 denial ouice) 

a No11)11stm1K-d ~11bg111g.J\ill chug dehw1y - P1ofe<,~1onal J>ockcl 1111~tlo11 

b Sus1amed snb!lllll!l\·al Ulll!l deh\Cl)' I• l 

Dru~~ u~ for the lr't'alment of PD 

A111m11crob1.1I agents or A11t1b1011c\ Tcl!acychne Mmocyclme Doxycychm.', 

Chlo, bex1dme Clanthromycm Chudamycm, C1p1otlo,c,1em, A.lllJJ1c1lhn. 

Flnoroqmnolones (C1p1oflo-"llcm). Erythromycm, Az1tJuomycm, Mcllo111dazole (ii •~J 

2 TI1e ple10Uop1c effects of statms haw bceu c,aluate<l to assess then poteuhal benefit 111 

the treatment of \1lnous iuflammato1y and mumme-mediated diseases mclndrng 

permdout1tts 1'' • 1 
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Abstract 

Bilayer tablet is new era for the successful development of controlled release formulation along with various features 

to provide a way of successful drug delivery system. Controlled release dosage forms have been extensively used to 

improve therapy with several important drugs. Use of bilayer tablet is a very different aspect for anti-inflammatory and 

analgesic. Bilayer tablet is suitable for sequential release of two drugs III combination, separate two incompatible 

substances and also for sustained release rablet in which one Layer is immediate release as initial dose and second layer 

is maintenance dose. Bilayer tablet is improved beneficial technology to overcome the shortcoming of the single layered 

tablet This article provides an oveiview of the bilayer tablet technology, highlighting the main benefits of this type of 

oral dosage fom1s while providing a description of current chaUenges and advances toward improving manuf-acturing 

practices and product quality. 

Keywords: Bilayer tablet; Sustained release; lmmedi.1te release; Incompatible 

1. Introduction 

Over the past 30 years greater attention has been focused on development of sustained or controlled release dnig 

delivery systems. The dPvelopment of comb111ation of two or more art1ve phannaceutical ingredients (AP!) in a single 

dosage fonn has mcreased in the pharmaceutical industry, promoting patient convenience and compliance [I J Bilayer 

tablet 1snewera for the successful development of controlled release formulation along with vaiious features to provide 

a way of successful drug delivery 5Ystem. Bilayer tablet is suitable for sequential release of two dmgs in combination, 

separate two incompatible substances and also for sust:uned release tablet 111 which oue layer is immediate release as 

mihal close and sPrond layl'r is mainten.1nre dose IZJ 
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Figure l Bilayer tablet [14] 

1'.eed of bil.iyer tablets 
I Controlling the delivery r;ite of single or two different active pharmareutical ingredients. 2- To moclity the surface area ava1L1ble for API by swellable/erodible baniers for modified release. 3. To sep.1rate inrompat:Jble Active phannareutical ingredient (APls) from each other 4 To rontrol the release of API from one layer by utilizing the functional property of the other layer S For the adm1rustralion of fixed dose combinations of different APls. 

Ad~'alttages 
L Cost IS subordmate compared to all other oral dosage fom1 
2 Ma.xunum rhemu:al and n11rrob1al stab1hty over all oral dosage 101111. 
3 Offensive odor and bitter taste can be masked by coaling tedmique 4 Flexible Concept 
5 They otter greatest dose accuracy and least content variability 
6. Easy to swallowing \\ith least tendency for hang up. 
7 Suitable for large scale production 

Disadvantages 
I Some drugs resist compression into dense compacts due to low density character. 
~ Bitter tastmg drngs or drugs that are sensitive to oxygen may require coating. 3 Diffirnlt to swallow in case of chtldren and unconscious patients. 
4 Drugs with poor wett:Jng. slow dissolution properties may be difficult to formulate. 

Ideal characteristics of bilayer tablets 

1. It should be free from defects like chips, cracks. disrolorat 10n and contamination 2. It should hav!' sufficient strength during its production, packagmg, shippmg and chspensing. 3 It should have the chemical and physical stability overtime 
4 It releases the agents in a predictable and reprodurible mJnner 
5. It must have a chenncal stabllity and shelf-life 

2. Challenges in bilayer tablet manufacturing 
Conceptually. bilayer tablets can be seen as two single-layer tablets compressed mto one In Practice. there are some m;inufacturing challenges [3] 

Delamination. Tablrt falls ;ipart when the two halves of the tablet do not bond rompletely 

Cross-Contamination When the granulation of the first layer intermingles with the granulation of the second layer results cross contamination occurs. Proper dust collection goes a long way toward preventing cross contamination 
Production yields To prevent rross contamination, dust collection is required wluch leads to losses. Thus, bilayer tablets have lower yields than single layer tablets 

Cost Bilayer tableting is more expensive than single byer tableting for several reasons. First, the tablet press costs more. Second, the press generally runs more slowly in bilayer mode Tlurd, development of two compatible granulations is musl, which means more time spent on formulation development, analysis and validation (4]. 

3. Types of bilayer tablet press 

3.1. Single sided tablet press 
The simplest design is a smgle sided press with both chambers of the doublet feeder separated from each other Each chamber is gravity or forced fed with different power, producing the two individual layers of tablets. When die passes under the feeder, 11 is first loaded with the first layer powder followed hy the second layer powder Then the entire tablet is compressed in one or two steps (5] 
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\'tnkat~warn Rao s.1•. De,iuenl Roopa1 and Pad~latba K.
1 

'Department of Pharmaceunc;. \'i_1aya 111,tirute of PharmacentJcal Sciences for Women. Erukepadu. Yiiayawada-
521108. llldlll 

:Department of Pbanmcology. YiJa}'a Iustirute of Phannaceuucal Sciences for Wmnen, Eml,.--epadu. \ 'iJayawada
'\21108. ludm 

•cornspoading A11lhor- Prof. \"eolootemat'I Rao S. 
D,p:u1111"'11 oCPhannarl'llt1e \"1pva htn1ute of Ph.1nnaceu11ral Soeoco, fut Women Eml:epadu. Yqaya\\'ado-S! l lOS India £mail id: 1·,llk.>1Psh""1hnfigm:ul roo, 

.-\rnd, R,ni, ftl on 3l:Ol 201' Arnd• R»'isfdon ?L92i~l9 Arlklr Arco pt NI OD H i OJ 20 l9 

ABSTRACT 
The bqmsohd (LS) ttthmquc 1s a wwl approacli for dehrny of drug, tlrroogb the oral roote TIils tecbruqll<! 15 swtable for poarly soluble or water msoluble drag,. highly permeable drugs (BCS Class II <Ul1l!S) and also for iunnedtate Ill snstaw~ release fomntl.nion,,. The design of liqw,olid ,-i,,ieru:, are mainly mteuded for enhaucemem of ,olub1lity. dissolution rate ilild bioavailability of poorly miter-soluble and highly lipopbilic dmgs. lmpro\'emenI in btoa\-atlalnlity may be due to increased surfuce area, m=a-;cd aqueous soh1bility and increased the watabilily of the dru~ Liquisolid technique also bas th: poteD1ia1 ID be optimized for lhe reducnon of drug d.Issolutioo rate and d!ereby production of susttuned release systems. 0\-erall. liquisolid techmque is a most proruismg and novel teclnuque for enhancwg lhc dissolurioo and btoa\-ailabillly of poorly water soluble drugs and r.usllluung drug release from tablet mauices The cmn:nr m'le\\· mainly focuses on different cruners.. solvents and coauog materials ~loyecl in hqwsolid kclllli~- L11oa1Ure reports on the applicability of liqtDSohd compact techmqucs o,-er a wide raog.e of phanuacetaical fmmtlations m: also explicnted. 

KEYWORDS: BtoavailabilJry, Wettability, Cnmer and Sumined Release. 

IXTRODl'CTIO:', 
Solubility 1s one of the Wlp0!1llDt param,:tm to ac.h!rl-e 
desrred coocemrat1on of dmg in systemic rnculation for 
pbannacological response to be sho\\11 Poorly water 
soluble drags wtll be wherently released at a slow rate 
omng to their limited dissoluuon rate ",thm the 
gastromtestwal tract (GfD conteuls One challenge for 
poorly water ;oluble drugs 1s IO enhance the rate of 
d1ssolunon. \'a.nous tednnques have been eu1ployed to 
formulate oral drng deli\'ery ~•stem that would enhm1ce 
the d~solution profile. 1 l Sohd dispersions, 
nucronization. use of rnesoporom, silica earners, ball 
milling techmque. use of complexwg agents. crystal 
enj!:Weeri111t solubihzation by surfactants and hqm\ohd 
(LS) techruque developed. These techmques take 
advantage of lhe mcreased dissolution nue resulting from 
the addition of a solub1hzmg ageut. pamcle size 
redncllon or the dmg bemg m an already d1~so\Y\'d or 
amo!Jlhous state. 

LS technique has been identified as a pronnswg 
techruque to uuprove the d1sso!uuon rate of poorly water 
soluble dmgs(2l When properly fonnulated. LS powder 
blends possess acceptable flowability aud 
compressibility properties. They are prepared by simple 
blending "ith selected powder excip1eots referred to as 

th~ cam.m and the coatmg materiah This techruque was 
s11:e~,full~· applied for Im\ dose poorly water soluble 
drugs. Drng can be present m a completely or partially 
dtssoh'cd state m the LS formula11oa The LS 
forrnula11011 cau then lacilnate the release of this dmg by 
two mecbarusms. (1) Already d1sso!Yed drug only ueed 
to diffuse out of tl1e fommlallou and (2) the hqtud 
component of the fonuulauon act as a sol11bil1zmg aid to 
fucihtate !lie wetl1llg and d~soluhou of Ulldissolwd 
particles. Smee dissolution of a um1 polar drug 1s often 
the rate linullll!! step Ill gastromlestmal absorpuon. better 
b1oavailabtl.iry of au orally adnnwstered poorly water 
soluble dmg 1s aclue,·ed when the drng ts fonu11lated 
usmi. a LS sygem. 

Ad,·anlages 
I Poor water soluble or water msoluble dni11, can be 

fom111lated into L') ~stems 
2 Better avallability of an orally aduunistered poorly 

water sohible dmgs 
3 LS tablets or capsules of poorly \\'<lier soluble drugs 

exh1b1t enhanced III i1rro nnd i1111m dmg release 
4 Can be applied to fonnulate liquid medicnllons such 

as oily liquid dtugs. 
5. Enhanced b1oava1labihty can be obtruned as 

compared to con\'entional tablets 
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6. Dmg release can be modified usmg suitable 
formulatton mgred1ents 

7 Can be ll.>Cd in controlled dmg delin:ry and zero
order release can be obtamed 

8. Capability ofmdustnal producuon is also possible. 
9 Productton cost 1s lower than that of soft gelatme 

capsule-. 

Limitations 
I Tins techmque 1s only fo1 sl!gbtly very shgbtly 

water soluble and prncucally wate1 insoluble drugs 
:?. In LS fonuulatton. h1!1-b le\'el~ of earner and coat m2 

matenah ~hould he added 1111, will mcrea..e tbe 
we1gbt of tnblcts to abo\·e one ~am winch makes 
tbem difficult to swallow 

3 The LS ,ystellli, ha\·e drug loadm.g capacltle- and 
tbey reqmre lugb solub1ltty of dmg m uon-volattle 
hqu1d \'eh1cle-

(1~,,ifkRtion or Ls sv,tems 
The tem1 LS systems· refers to the powdered foffil5 of 
hq1tid medicnt10ru. fonnulnted by conmtmg bqwd 
hpopluhc dm~ 01 dmg su,,pe11s1on;, or solu11011S of water 
1mol11ble sohd drugs Ill sunable no1H0Llnlc ~olveut 
systems. into diy non-adherenr. free llol\lll!! and readily 
compressible powder adnnxrures by blendmg \\itb the 
selected earner and coatmg matenals. Based on the type 
of hqmd medicat10n e11capsuL1ted. LS systems may be 
clm1fied mto three mbgroups (I) Powdered drug 
solution~. (:!) powdered dmg suspensions aud (3) 
powdered hqmd dlugs Smmltaneously, based on the 
fornntlauon teclunque used. LS systems may be 
cla;~1ficd Ulto two categone; namely- (I) LS compacts 
aud (2) LS 1mcrosy,tems 

The 1enn LS compacts refer.; to iuunedtate or snsramed 
release tablers or caps·ules prepared combwed mth the 
mclus1on of appropnate exc1p1ents required for tabletwg 
or encap:,7!11Uon. such as lubncants and fo1 rapid or 
sustamed release action. such as d1Sintegran1s or bmders. 
respecm·ely 

The term LS microsystems refers to caps11les prepared 
by combuung the drug with the camer and the coatmg 
matenals with mcl11S1on of au additi\'e m the liqmd 
medrcauou wherem the resulting umt size may be as 
much as fil·e nmes that of LS compacts [3) 

EXCIPIENTS l1SED IN PREPARATIO\' OF LS 
SYSTEMS 
Non ,·olatlle Solnuts 
With the LS rechnology as ~bed by Sprreas. a liquid 
may be transfomied 11110 free flmnng. readily 
compres~ble and apparently dry powder by sm1ple 
blendmg \\1th selected excipieurs such as the caniers and 
coating materials. The ltqmd portion. ,,iucb Cllll be a 
hqmd dmg, a drug ,11spens1011 or a dlug solution m 
suitable nOO•\'Olatile soh·eots is lllCOrporated mto the 
porous carnet matenal Inert. preferably water-nmcible. 
not highly vr.coos. non-roxic organic soh·e1us \,ith high 

\\~rn t•lt)lh.COIII 

boiling pomt such as propylene glycol (PG). liquid 
polyethylene glycols (PEG). glycenne and polysorbates 
are best suitable as hqmd veh1clesf4l Once rhe earner 1s 
saturnted ";th bquid a bqmd layer 1s formed on the 
particle surface which is UlStantly adsorbed by the fine 
coallllg parncles Thus. an apparently dry. free flowmg 
and compressible powder is obtained 

::,;fon-Yolallle 1olvents enhance !he solubility of poorly 
water soluble drug1 by fonnauon of nucelles and act as 
dlsper,ant,. For illlllledmle release LS compacts, the 
-;elec1100 of sol\'ent IS based on htgh dru!! solubility and 
for 'ilt\tamed relea-;e. ~ol\'ent\ \\1th least sol11b1hzmg 
capilc1ty 15 selected Since there are no specific non
volatile liquid vehicles used m the preparation of LS 
compacts. drlJerent non-.1(1l1eous sol\'eil~ ha\'e been used 
as nou-volat1le hqrnd ,·ebicles m the preparanon of 
lllllDediate relea,e and sustamed release LS fomntlattons 
\111b different dn111s. So selecuon of non-volatile ,ol\'ent 
in LS technique is important to obtam immediate or 
susta111ed relense fomrulauou I 

Propyleur glycol (PG) an mert ¼liven! IIllSCtble ,mb 
water 1s a s111mble liquid velucle fo1 LS systems It 1s not 
lughly 11scous (dyuanuc viscosity 58 I cp at 20 C) and 
has a high boilmg pomt (188 C). PG 1, used Ill a wide 
\'artety of pliarumceuucal fonnulanons and 1s generally 
regarded us a relatively non-toxic matenal I' PG was 
successfully used as notl-\'olatile soh'ent in LS 
preparnl!on of drugs such as bromhrX111e hydrochlonde 
pioglitazoue hyd.rochloridef61• to name a few 

Call'iea- mate1ials 
In LS approach. the carrier material plays as a fil!Jor role 
m obtammg the dry form of the powder from the hqwd 
medication. Each earner bas its umque property. 
Selecnou of the carrier l\ill depend upon its liqmd 
holdmg capacity. the flowabil11y of the powder and 
wlucb earner reqmres less compres1iou force ;-; The 
par11cles of the earner matenals are compress10u 
enhancing. relanvely large, preferably porou, pamcles 
possessmg sufficient absorption property \\nich 
contnbutes Ill hqlud absorpt10n. e.g nrious grades of 
rrncrocrystalline cellulose (MCC). starch. lac:rose. 
sorbitol. chbasic calcium phosphate (DCP). etc 

J\linocr~·stalllnt celtulo'>t' (MCC) 1s a purified. 
partmlly depolymerized cellulose that occur, as n white 
odorless. tasteless. crystalhne powder co~osed of 
poro\t~ parncles. lt i, commercially a\sailable in differem 
particle sJZes aud mo1Sture grades that have different 
properties and apphcallous. The specific surface areas 
and particle S1Zes of earner marmals are important 
parameters for tl1e optmuzat1011 of LS systems 

MCC 1s widely used m phanuacenllcals., pnmarily as a 
bmder•dilueut III oral tabler aud capsule fonnulations 
where It 1s used m both 1,-et granulanon and chrect 
compress1011 processes. In addrti.on to its use as a earner 
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ABSTRACT 

lnrttentyean. there has bttn an exponential Interest In di, dt'l•elopment of nov,,I drug dellvtry systems using nanopartk1"5 Nanop.irtlcl•s ar• defined as particulate dispersions or soUd partidi,s \\1th slu In di, range of I 0-lOOOnm. There has been a conslderJbk- resc.mh interest In tlir =• of drug delivery using particulate deU,-ery systems as CllTiers for small and large rnolecttles. Particulate systems lll;t nanoJl'rllrll'S Juve been used as a physical approach to alt•r and lmpro,~ tlu, pharm.lrnknu,ttr •nd ph.vmacodyn.,mlc properties ol v.,rtous types ol drug molecules. 1'.mopartides ba.-e b""'1 extenslv,-ly studied as particulate carriers In the ph.irmaccutical and medical rttlds, bea use they show protmSe as drug dehv-ery systems as a result of their sustuned and tlrgetlng rele.\Se properties. snbcellular sl7A', biocompatiblllty with tlssut ,net cells. Various polymers ha--. been used In the formulation of nanopartides for targeting drug delivery res .. rrh to Inn-ease ther,peutlc benefit. while miltmiZlng side effects. Polymeric nanoparttcls with a size In the nanometer range protect drugs ag.ilnst 111 11tro and In 1•11,0 degradaUon The use of nanopartide drug delivery IS a universal approach to mcrease the therapeutic perfomtanre of pooliy soluble drugs In any rout• of adminlstr.ition. In tlus rtvlew focused vanous aspects of nanoparttde formulation. ch,racttnzatlon and their appllcations In targeting delivery Krywonls N.t1wparndes. Drug Targeting and Controlled Release 

Ar tide Info: Rec<'iv.d20 Fro 20 Ill· R..-te<vComplot.d28 M.um ?111q .l<c,pted 30 ~t11th :010: Malllble oulme 15 April ~010 [!]~~•~!!] Citethisartkleas: 
~ F-!~ Vrnlu.ttsiuu i!Jo:,S..-\m:IJ}"a E.P.ldJNl.mu[.1'(.1nejWt,t!,s_As:m.'1.drugddiw.,- fc,urn..,lofDrug!M:wry md ~-,.-~ Therap<'UIJCS. 201<}. Q(2-s).S<K>-593 http /fdx.doi.arg/l0.2?270/jddl.v9il-s.2S0-0 
1 4:,:J; ~ •AddrPss for Correspond~nrt>: (!]~ :t~.: s,,dhu Vtnbl.es1nl'.I.R.ao -~•soct•t• Pror.-..or l><'J>~nl ofl'b.1n,1.,re<;tlrs, \'lj.,yi lnstilntrof Plurm.1reutle>I Smn= for Women. Enik.epadu. Vi1,1i-a,vadJ. 

INTRODUCTION 
The control drug delivery alters tlie pbarmarokinPtics ,md phannacodynarmcs or drug substance in order to improve the therapeutic efficacy and safety. Besides IDOn' tr.idltional matrix or reseivo1r drug delivery sy~ems. roU01dal drug rtelivery system has gained in more populatity1 Colloid.ii drug delivery systems offer a nwnber of advantages O\'~ co11vMJtio11.1l dosage fomts D~ to their small p.trtide si7r. colloidal preparations lend themse!VPS to par~ntl'f',il preparations and may be useful as sustain release injections for the delivery to a specific organ or target site The ma1or colloidal drug delivery systems indude liposome and 
nanoparticles• 

Nanoparticles in phannaceutical applications have gained pienty of research attention during recent decades. Although the research concerning formulation of nanopart1cles mto 
drug delivery devices has been extenS1ve. only a rew polymeric nanoparticulate products have reached the market Among the drug.s used in nanoparticle formulations, particularly cancer therapeutics is widely studied because the fonnulation might reduce toxicity of the drng while improving efficacy of the treannentl_ In addition to drug molecules, other candidates to be encapsulated in or coupled 
ISSN: 2250-1177 (590] 

\11th 11;inopa.1ttc!,s indltde n1<1cromolecules like proteins, peptides .md gpnes (nude,c .wids ), TheS<! kin11!1 of molt>cules tend to be inactiv.lled in the body by enzymatic degradation. In rionns of routroll~ wlease, nanOJ>artides providt• pmtl'Ction ag.urut till' body conditions resulting m sust.1ined 
releasP and mainteoan«' of bioactivity bpfore the drug 
re,1ches !he target'. 

N'Jnop.1rticie, are colloidal poly111e1ic particles or size below 
l pm with a theraµputir agent eitlEr d1s~rsed in polymeric matrh or Pncapsuiated in polymer The tenn polymenc nanopartirle encompasses nanospheres ,md Mnocapsules. Nanospheres are defined as a polymeric matrix 111 winch the drug Is unifonnly dispersed and n,mocapsules ,1re described as a polymeric membrane that surrounds the drug in the matnx5. 

Advantages: These advantages include 

T ,ngeted delive,y of drugs to tlte sµenfir liite lo m11111tuze 
toxicity 

2. Improved bioavaiiabiiity by reducing fluctuations in 
therapeutic ranges 
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, hnpro11'<I ,ub1l1r, of tlrui., ,ic.1111s1 ,•112:) m.111c 
drgt .idJOOn 

4 Conlrolled h•i""' lt'dlnt•, ,l11si11g r,~l\\ll'll<Y \\llh 
10\;'l\'I nl 1\.1henft', ,,mph 1111 e 

Journ.11 olllrng Delivery II. Thl'l'3pt-utla. l0t9: 'l(?•s),590 593 
(.IIIOIIS S1Kh ,IS c.ai, II.IS been usl'd for ,hug drhwry• Alg111ate is .11110111< polysarrh3ndP tl1.1t 1t h.l5 bffn w,d,•ly used 111 ,h ur, Mhvery l11f:)I drug enc Jpsul.111011,•llicienry w.u 
.1clm•vNt 111,1lg111Jt,• 11.111op.1111rl,•s, r.mgmg from 10% 90¾ 

& Th,, sm.,11 1>o1t11de $1zP .,ls<> n-d11t't'S po1,,1111.d h rtt.\lll 
't'l1 N'llS II the IIIJ"fMII Sitt' 

M,\ URI -\LS UStO FOR PREPARATION OF 
~,\NOPi\RTllLES 

,\ b111,1,I 1,mce ol s1,11heuc aud 11.1n1r.\l !"ll)1t1e1-,; ,,1.ulable tor 11.moput1de lormanou, but thm b1<Xompaub1bty and b1odegradJbih1y .ue lll\' m.~01 hmmng f.)(tors for their us, m thr d1ug d~hl't'~' am1. Syuth<>nr polvn,rrs, on the other, h.llld. offei lx-tter l\'produc,.bibty of the rhrmial < b.lr a,t,•n,ncs of the S}11ttwsued na11op.1rt1cl1•s .is crnupdred t the n.uur.il pot,mrrs 

'11 .,tu.r,1! l'olJm•rs 

, 'J otL, pol)iners h.we ~11 1ised in the formul.,t\on ot 11lnop.u11des !or dnig deh\'t'ty research to mcrease th•t.lpt>Ullc benefit, whll• nummiling side effects. N,,rur.,l polymers Im,- been cl.lssifled mto pol}-sacd1.mdes and proteins. Proteu.ts .ire geblltt alh11m111, lmlbu1, ll"g\llllln .ind v1c1lhn. Potysarchandes are .i~irute. 11Pxtran. chitosan and pollul,m• 

A. Chitosan 

Cl11tosan 1s a modified rutural c.irbohydr d~ polymer prep.,red by tile part1.1l N dE-acetylatlOll ol dutm a 11>.tUral b1opolymer denwd from mlStlcean shells such as crabs, shrunps and lobsters. Chitos;m is ~ lowid m scaue rn1croorg.uusms, ye.ist and fungi. After rollulost' duon IS the serond most abundam polvs;,rch.lrid, m n.uure. It is physirally protected, non p01sonous, b1ocau!ys1 ,ind eco 
tn•ndly polysacch.mde' Although dunn 1s 111soluble III most solvenl3, ch,tosan 1s soluble III most organic ,mdir solutions at pH l•ss than 65 mcluding fornuc, .,cenc, tartanc, and ntnc ,ad 

B. Gelatin 

Gel,1tin is one of the protein maten.1ls that can be us('(\ for the prodnctlon of nanop.utkles. It 1s obtained by rontroll•d hvdrolysis of the fibrous, msolnble protein, collJf,ei~ which" 
widely found >s the m.,jor romponent of skm. bone• ""' connerove tissue. The interest w.u based on tlw !arts th,11 gel.1rh1 1s biodegr~dable, non toltlc. easy to rrossltnk and 10 modify che1111c.11ly and has therefore an immense potential to be used for the prepar,1t1011 of collo1dal drug delivery systems such as mln·ospheres .,nd nanopartides7 

C. Albumin 

Albumin 1s an good loolong 111Jcromolt><"ul.u ,hiPJlf'r .md ext•nS1vely use to arr.111,"l nanospbl'n-s ;md 11.Jn11C,1p:,ules, due to its avait.1b1lity m pm1- fon11 and 1ls b1odegi,1dal11lity, nomoxiaty llld nommmunogenlnty. On the other band, albumin n.111op.1mdes are b1odegr.1d.1b~. ,...sy to preJ)dlt m defit\t'd 5\ZPS, ,Hid Carty reartwe uu1111s on tho>1r SUJU{l'S,llld also oiler the .1dvanlag, th.It lig;wds c.lll e;uily ill' attadiNf by covalent link.:lge1 

D. Algwa1e 

S},1thellr l'olym,•rs 

Svnthetlc polymer!l offer ~tt•r reproduc1b1lity of the chen11r.,I charactensncs as compared to the n.,tur.tl polymers. Common d.,sses of polymers used to encapsulate drugs in co\101d,ll systenis mclude polyam1des, poly (,muno .1nds), polyesll'rs, polyonhoesters J.nd poly:mhyctrides 
A. Lactlde attd Glycolidl' ropolyme,-s 
Most pop11L1r biodo>grAdablP polyinPrs u!lf'd 111 drng delivery are pol}'l.'sttr copolymers lw#d on tacnr and glycohr acids. rwy (d.llaclicco-glyrohc arid) (PLGA) 1s used for the 1nanuf.lrt11re or implJnts and mtern.tl sutures .rnd 1s known to l>I' b1ocompanble, degrading to produce the 11.1tural 
produce-- !acne lrid and glycolic ,md' 

B. Poly(c-f,aprolactones) 

PC!. is a w.11er permeable polymer with hydrophobic and hig)I a,'Sta.llme properties. It undergoes bulk eroSJon by random bydrol)'tlr dwn cleavage m the first phase, result mg in ii decrease in the molecular weight of the polymer 1°. 
C. Polyanhydrides 

The hydrophobic and crystalline matenals have been shown to undergo erosion by surface hydrolysis, rrunim1zmg water diffusion mto the bulk of the deliv@cy device. The monomenc anbydnde bonds h;ive e,;tmne reactivity toward warer and undereo hydrolysis to gener.te the dicarboxylic acids10. Although hydrolyS1s is caral)-zed by both acid and base, an 1nrcease ID pH enhances the rate ofhydrolytic degradation. 
PRFPARATION OF NANOPARTlfl.f.S 
The nanoparticles prepared by using following methods 
Emuls1firahon-solve11t diffusion 

It ts widely used method for preparing nanoparticlesl The d1ug and polymer dissolved m a partially water soluble solvent Commonly 1ised solvents are propylene carbonate, benzyl alcohol ethyl acet.ite, isopropyl aceute, methyl ,1ret.1te. methyl ethyl ketone. butyl lactate or isovaleric acid. The org.11lic phase 1s saturated with water and is then dilu~d with dn extensive amount of pure w,tter 10 facilitate d1ffus10n of the org,1111c solvent from the organic phase droplets leadmg to the precip1t1tion of the polymer as presented in Figure· I. The ,,queous ph.1Se may contain surtactants surh ,ls Pluronir, PVA dnd sodium_ taurocholate finally, the solvent 1s eliminated by evaporatlott 

Algi11.1te, a rutunlly occurring copolymer of gluruonir ~d ,md manuronic acid, 1s widely used for ph:imi;ireutical 
apphrations Specific.,lly. the simple aqueous-based gel fon11.1tion of sodlmn algin,1te III the pres,,nce of divak>nt 

Figu re 1: Schematic represeutation oftl1e emuls1fic,ttion 
solvent diffusion method 
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ACID \1TTRALIZATIO~ CAPAon· A.\l) COST EFFECTI\'E~ESS Of' A.\U(1D 
srSPE\'SIO,s SOLD ACROSS \'A.RlOCS REI AIL PHAR:\lACIES ~ \'IJA YA w \DA 

S \ · enkates\\ ara Rao • 
1
, B. Charuundeswan I and K. Padmalatha -

Department of Pbannaceut1cs I Deparllilent of PIJ.anuacology \ ViJaya Inslltute of Phanuaceutical 
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Ktyworm: 

Antacids. Actd neuttahzmg 
capacity, Co'>! t:ffectl\'eue(,, 

and Tllnm:mc method 
CorrtSpollMllrt to Autbar: 
S. Ymbttswara R2o 

As~e ProfC'Sla 
Departtm1t oiPbannaceuttC5, 
Yi.Joya Institute of Pbarruacentul 
Sciences in Women. Fllikepadu. 
\'i)<l).rn-ada - ~~1108. Amlin 
Pradesh. Indra 

ABSIR.\CT: Antacids are the commonly prescnbed dmg~ for treatmg 
gastroesophageal reflux ~ (GERD) As these are mannfuctured and 
marketed by vanous mnltmatioual and local companie~ there is a need fo1 
e,cl.!uatmg the cosl effectiveness and efficacy of chese antacids as a matter of 
pubhc concern. In the present study an attempt has been made to detemune 
and ~e the acid neutralaatwn capacrty of antacid preparallous sold 
across \"anon, retail phanuacies in \ ~1J3}'11Wada Andhra Pradesh Iuclrn to 
find out amt cost and effectminess of antacid \\ith respect to its compoMtlon 
and manufacturer Six difforent antactd Sll'])e!l5ion~ manufaclun:d b) 
different co~ were e\3luatcd for the orngaoolepttc propemes, 
nscOSily, pH and p:utide me and were compared wuh each other. Acid 
oeutrahzmg capacny "a.~ detennmed by utrunenic method. Co,t 
effecn,eoess "15 ~ b) cakulaung the co~ pc1 ml of antacid and ellicac) 

E-mail; 'cnl:at~~n 2ll13l.i com mb C\1tluated based on acid ne111rnlmn~ capacuy of antacid preparauon 
S11<,pe1i:,100 ~fediceme' h:i\log htgber acid neu1mhzn11ou cnpac1ry (30 '.!'.! 
mEq) ¥.1th 111111 co51 R\ O 'i:! ml was found to be the 1110,1 elTec11,·e brand as 
th1> protn."l clublled !ht ~t MJtra!JzalJ.on capacity with the lowes1 
dose and pnce Good actd 11eu1mtiza11on capact1y and lhe cost effcctl\'eness 
of antacid med1came1 ~11~pen.,10u ha,·e beneficial parameters Ill nnpronng 
!he prescnbu~ pallem It benefits both doctor as well fl\ patient 

l'ffRODl'CTIO\ . Atllac1ds are \\ idel} tJ\l'd to file p1mc1pal chai,1ctemt1c~ of tl1e antacids are 
neutrahze excess acid and 1elteve the coud11Jon of their 1ap1d ac11011 aud effechve nentrnhzatJou of 
heat1burn or ac1d1ty m many patients A mde acid llie potency of an a11lac1d 1s generally 
~-pectrum of antacids is now avmlable m the world expressed 111 terms of its Acid neutrahzmg capacity 
phannaceutJcal market as O\'er the cmmter (OTC) (ANC) ANC 1s defined as the number of nulh 
drngs These oue or mull!ple componenl drn~ equivalents (mEq) of IN HCl that is brought to a 
contam medical i11gred1en1s smtable fo1 trealmg pH of J 5 m 1 hour by a mi.it dose of an antacid 
symptoms such as hea11l.mm and dyspepsia, which p1 eparauon 1 

are a:)Mlciated ,,11u hype1ac1dity m the stomach 

DOI, 
10.13()4(),M'Slt09r.i sm 9(5~ 1%3-68 

-
: DOI link:ht'.p//dx,doi.o<c/10.Bl40,l~7H211.9(5! 1.963-68 ---

C'ornmonly, antacids are available as solid dosage 
fonns aud as suspensions In companson to ~olid 
dosa~e fonl.15 liqmcl antat'!ds arc geueially 
preferred as they posse~s a h1ghe1 neutrahzallon 
capacity due lo theu smaller p,u-11cle s12e aud 
weater ~urface area TI1e ANC aud p11ce of tile 
product are two importauJ aUributes fo1 an ideal 
an1ac1d product m adchlloo to the safety and 
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p.1latability He~--e thete ~ a nn'<I lo '>ludy thi: 
marketed antacid fommlatmns on re~ula1 bast.\ fo1 
then safety and efficac) along \\lib economic 
cons1derntiou~ 2 Sewrnl co11nu·11:s haw conducted 
:,e, eral comparati, e snld1es on A.i~C palatab1hty, 
sodmm cont~ and cost a~1~h of duterent 
u1.meted antacid fommlatlons. Howem. there 15 
no smgle study ull now to asses~ the avmlable 
antacid preparal!ons m the \'1jayau-ada maIXet. 

The piesent work was aimed to study and compare 
the A.J'\C and other phys1cochenncal properties of 
cliff er~ genenc antacid suspens10ns sold Ill lhe 
\'1jayawada market All the selected formulations 
contallllllg alummnnu hydroxide and magnesrum 
hydroxide as mam act:Ive mgredients except 

HBLE l: CO:\IPOSITIO:S OF • .\..'ff ACID srSPEXSIO'.'lS 
Brand Al(OB), Mg(OB)i 
:Samt {~l (lllll) 

[.1ss:-: 097'-8232. P-JSSN 23:!0,S I :8 

:i.kdicarne si1~pens1on. ,1h1ch coutamed the drug 111 
the form of ah11U1n111m hyd10x1de l!d 

~IA TERIAL5 A.\'D :\[El HODS: 
1\lateriab: .\ntac1d Stbpe1L'>1011 were purcha~ed 
fiom local mad:et al \'1tayawada NaOH from SD. 
Fine Chi:m. Ltd, 11UU1lr,u. HCT was oblamed fiom 
Quahge~ fine Chem, Mnmblll and all other 
ingredleuts used were of ana.lyllcal !!J3de 

Methods: ln all suspensions the m.innnum dose 
was 5 ml where as for Gel MPS was IO ml The 
stren~th of ahunmmm hydroxide, ma1mesmm 
hych-0x1de and other mgredieuts were given 111 
Table 1 Tue quam1ues were different in diffeient 
preparallons 

Otbm Batch --:,ug Exp 
{mg) DO, Datt Alcid :!00 200 DimetlriCOilf '.! 5 ALCl.60,HSK 2016-:?0lS Gel ~1PS '.!50 :!50 Acth,ned polydimethylsiloxaoe ,o NSl~II 201~201-~[edicame :!91 9S Ox.esacamelO AI.15185 :!015-201-Oxecame :!91 98 ~racame su,;pen,100 10 GS5R!7 :!015-:!0!7 Oiree :!00 :!00 Dimrtlucoat :?5 O\fE16019SK :!016-2018 l)yoac1d '.!00 :!00 :\aimed Dim:tlnconc '.!5 AKIL61:!5 :!015-2CW ------- -- -

[11-l'itro E\'aluatlon: In-,'itro analysis was earned 
out on antaCJd suspension fonnulallmis as per 
USP32'1'-ff'.!7 methodology at 3h3 °c 3

. 

Organoleptic Properties: Tue organolepllc tests 
were explamed about the products before lhe test 
procedure. Dunug the study all the fommlahons 
were evaluated by lmman voluntee1 with one hom 
mterval for each fommlalton teshug TI1e colour 
was VlSlially 1denhfied and the odour was mspected 
by nasal rnhalat1on by healthy btnllan ,·olunteers 
and the average quahtat1,·e values were noted. The 
taste of the fonnulallons \\'ere lll'>J)eCted by placmg 
the requued dose of the foauulation on the lougue, 
allO\nng to stay m the mouth for 30 secoud, m.id 
the taste was perceived and the quahta11ve value 
was reported 4 9 

Particle Size: Particle size was measured by using 
Olympus oplical nncroscope. Tue nucroscope was 
calibrated usmg the obje<:rive 1IUcrome1er, Tokyo. 
Two hundred part1cles were considered for lhe 
measurement and the average parlicle SlZe was 
reported~ 6 

Specific Gravity: Specific gra'v1ty was deternuned 
by usmg spee1fic gravity bottle 6 7 

:\leasurement of pH: The pH meter was calibrated 
usmg buffer solu1101is 4 and 7 Tue pH of each 
gcocnc su~pens1011 was read from the momtor of 
the pH meter 6 

Yiscoslty: 100 ml of the antacid was taken Ill a 
beaker and the v1scos1ty detennmation m tnphcate 
was carried out by Brookfield mcomete1 L VD V-1 
Pmne fil1ed with spindle 62 and at au angulru 
\'eloc1ty of 60 rpm at room temperature ('.!8 °q 1 ~ 

Jn-iitro Arid Xeutralizing Capacity: Preparation 
and <,tandard1zalloo of NaOH. 4 gm of NaOH was 
weighed and dissolved m I 000 ml distilled water to 
obtam 0.1 N NaOH. F11rthe1 11 was slandarchzed 
ag,1111:,I Pota1>'>1Um hydrogen phthalate (KHPh) for 
standardizahOll, 0.004 gm KHPh was dmolved m 
50 ml distilled \\ater and 2-3 chops phenolpblhalem 
-uas added to rt NaOH solution was added drop
wise to the above solutton 1111 hght pmk colour 
appeari. Tue ,·olume of NaOH used was noted 
do~n and the molanty ot NaOH solnllon was 
calculated by equatlon 7 8 

Preparation and Standardization of HO: 8.8 ml 
of cone HCl was taken aud 1000 ml of d1s1illed 
water was added to oblain 0.1 N HCl TI.us solution 
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~Wonh 

:\ntth1stanunic :\gent. 
Film fomung 

Pol)1ners. 
Dlsmtegrating Agent 

Solvent Castmg 
Method and b1-ntro 

Levocet111.Zllle dil1,drod1kmde ~ a clas:. of tlurd !!l!lle1a11ou antilustamnuc agent 11 is an. active enauuomer of cetmzme; its pr111c1pal effect~ ai.e mediated ,u ~elecu,-e UJ!ubllhlll of HI receptor F~t dmolnng fi.lu.c, luwe been played an iulpOl1lUll role 111 lhe current pbannaceutical re,earch They ha,e com"W.Jena: and ~ of ~e OH'l otht:i du~ge fauns such a, 01oll\ d1swtegratmg tablet~ and unmedJ:tte release tablets. · In the pre5ent 1escru:ch rapidly dJ~lnn!? ftlm:, of Le,ocd:iriZ111e diliydrocblonde were de\·eloped using low ,iscos1ty grade; ofHP~tC' E-51 \" & HP\K E-15L \ . as film fonnwg pol)me1\> To &crea.e the d.t,lllkg.ranou tlllle of fomwlauo11; cro~:.~n-1dou.? was used as d!~mteµatmg agent. Le\llcetrriruie dili1drochlonde 1s moderately drng release btner drug. ta~te u~lr:mg. ~ 115 ac.h!e\ ed by u;.? of ~Wc!eteners and fla\ 0111-:;,. The 
film.<, of Lerncet111Z10\! diliydrocblonde weie prepared by sol\eut castlllg method lli~ dlchlororu~ and methanol 115 solY.mt; The prepared films (Fl - F6) were evaluated for" eight ,-:mallou, tlnckness, dmg content. foldiu!!, endurance, ,urface pH. 111 1'1/ro d1,wte{?Tat1on tune and i11-n1ro diug release Fonunla11on Fl \\1l, cou:.1dered opnnmm wlud1 couuuned dmg and HPMC' E5 m I 3 rauo,; ~ m n tro d15mteg.m11011 urue of the optmuzed fonnulanou wns foo.nd to be bel011 25 se,.:.on,h 11.-spcctMl) The p1ep,1red fihns exhibited good mtegnty aud thtd:iiess hr , ,rro d!s~ohlllon ,n1Jie, were perfonued as pe; the FDA dl)osolu111m !!lll<lch1l\.~ fo1 ~boot 10 mum1~. the opnunuu fommlatton re\c . ..ed co~lete drug \\1tlnn 10 llllllllles FTIR stulhe; showed no dru~ polynl<!t m1ernct1ou 

I~ TRODUCTIO"-: 
Oral route 1s the mo~t prefened route for 

the dehve1 y of the drng:s 1111 date as ti berus 
vanous advantages O\'et the 01hc1 route of 
drnll, adtm01strat1on , but It 1s estnnakd that 
25 °o of the popnlatton finds 11 diff1c11ll to 
swallow tablets and capsules aud therefore 
do not take then medicatlon as prescnbed 
by tlieir doct01~ rcsultmg m high mcidence 
of non-compliance and meiiecll\'e theiapy 
Furthennore, 90°0 of tl1e drugs 
admnustered through ma! route are 
subJected to exteu,1,·e first pass metabolism 
before reaching to tl1e systenuc crrculahou 

lu spite of all the cones. the oral mute of 
adnumstialton still renrnms lo be the most 
popuhu means of dntg aduu111strat1ou due 
10 its ease of admmt~trnt1on. vni11ally pam 
free and patient comphnnce A new ornl 
dosage fonn 1s the ornl tlun fllms prepnred 
nsmg: hydropluhc polymers winch rapidly 
dJSmte!?)ales and dtssolves on tongue or the 
buccal c11nty The drng ndmnustered via 
01al mucosa gam access to the systcnuc 
cuculahon through a netwo1k of m1ene~ 
aud cap11lanes The maJOl rutery supplymg 
the blood to the oral cavity ts the external 
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carotid artery 1 he wnuns backflow goes 
through brnnches of cap11lancs and vems 
and finally taken up by the Jugular vem 
11us novel approach 1s 111 iueat demand fo1 
the paediatric and genatnc patients 

Ornl thm film 1s a dosage fom1 contaimug 
med1c111al substances winch d1smtegrnles 
rnp1dly. usually w1thm a mailer of seconds, 
when placed upon the long.ue1 ii employs 
w11te1 dissolvmg polyme1 winch allows the 
dosage form to qtu1:kl} hydrate adhere and 
<lbsolve wheu placccl ou the tongue 01 tho.: 
oral cavity to proVIde rapid local and 
systenuc clrng dehveri Due to rapid 
dissolvmg of U1e film. the tem1 soluble film 
1s piefened by FDA where as the European 
Medtcmes Agency 1s nsmg the term oro
dispelSlble film 3 A d1stmct1ve compos1t1on 
of the fihll contams 1-30 % w/w of the 
active phan11aceut1cal mg.red1ent Always 
low dose active phannaceullcal mgredients 
are used because b1gli doses of drugs are 
difficult to lllCOI])Ornle m fast d1ssolvme 
films Micrornzed APis are used becaus; 
they enhance the texture of film. provide 
uuproved d1ssolnllon aud uwfonutty m the 
fast d1ssolvmg film 

The advantage of oral films are large 
smface area. enhanced safety compared to 
hqmd forms, lngh level of pallent 
comphauce. hrgh precIS1ou daring dose 
admnustratlon and qmck rehef Oral tlllil 
film provides mstant onset of acllon 
through the exteus1ve supply of blood 
cap11lanes m the buccal cavil} and also 
slaps the first pass metabolism by the hver 
Unlike the table! dosage forms ilie 
dJsmtegration and d1Ssolut1on are not the 
rate hnutrug step for oral thin films lo be 
absorbed The> disintegrate and release fue 
diug mstantly for qmck onset of action. 
Thus such a kmd of formulatiOTL'i can be 
used to treat conclil!ons lik:e pains, sleep 
disturbances. amoety. gastnc problems and 
allergies which reqmres qwck onset of 
action A number of drugs such ru; ant1-
emeucs, serotornn mlnl)ltors. 5HT 3 
antagonists, anti-epileptics dopannne D1 

and D~ autagon1Sts, newtropics. stat~. 
anl:i-lnJgrames and a11t1 allergic drugs etc., 

can be fo1 mulated as fast d1Mlvmg oral 
film~. 

Levocetmzmed1hydrochlonde 1s a class 
of llmd generallon antJl115taumuc agent. It 
1s an active enanuomer of cetmzme. its 
pnnc1pal effects are mediated via selective 
11tl11b111011 of HI receptor It does not 
prevent actual release of 1he h1stanune from 
the mast cells. but prevents its bmdmg to its 
1eceptor The daily dose of levocehnzme 1s 
J 0mg per day Many researchers developed 
aud r..:ported tLt: 01al films of lcvocetu1zme 
usrng different film forrmng polymers like 
HPMC E-ISLV HPMC E-5LV, HPMC E-
3 PVPandPVA 

In present research work aJID to prepare 
and evaluate an oral fast chssolvmg film of 
levocetmzmed1hydrochlonde v.1th different 
concentration ofHPMC E-5 and HPMC E-
15 as a fihu fornnng polymer and PEG-400 
as plasllcrzer for the fast dissolution of the 
fihns and qmck rehef in different allergic 
cond11lons , 

~L\TERL\LS: 
Levocetrnzmedihydrochloride wa:, 

g.rven gill sample by Lee Pharma 
Hyderabad. HP\1C E-5. HP:\lC E-15_ 
Methanol Potassmm dihydrogen 
phosphateare obtamed by S.D Fme Chem 
Ltd. Mumbai PEG 400. 
D1chloromethane are supplied bv 
Quahgens Fine chem Ltd, Mumbai and all 
other ingredients used were of analyncal 
grade 

~IETHODS: 
A.,ALYTICAL TESTS FORAPI: 
Sol.ab~ Anal~-sis: Pre-fonnulat1ou 
solubtllty analysts wa~ done. which 
mcluded the selection of suuable soh-eut 
system lo dts.so!Ye the drug as well as 
'\i3IJOUS excipJentS 
Melting Point Determination: ?-.teltmg 
pomt detemunation of the obtamed drug 
sample was done. a:, 11 is a first md1cauoi':i 
of pllllty of the sample The presence of 
relatiYely small ammmt of unpunty can be 
detected by lowenng as well a:. '\\ldenme 

ID the rueltmg point range 4. -
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ABSTRACT 

Metfounin Hydroclotide tablets prescnbed for treatment of non-msuhn dependent diabetes 
mellitus (NIDDM), Tile aim of tile smdy JS to compare the differences m dissolution bella,1or nod 
assel. bioeq1maleuce of some commerciaiiv arnuable Meifornrin Hvdrocloride tablets 111 
\'1Jayawada. The obJecth'e 1s to find out potent genenc brand and reduce the cost of treatment for 
diabetes mellitus "1th re~ct to ,ts c0111position and manufacturer Eight generic brands 
manufactured by different compames were eYalmted ftx physicochernical propemes. drue content. 
111 mro d1ssoluhon studies and compared wllli each other The III rnro dissolution studies were 
peifom1ed in USP Dissolution Apparan1s II using pH 6.8 phosphate buffer ,olution for 1 hr The 
bioe(JltiYalence was assessed based on /11 ,,n·o dissolution profile and fl & C ractors. 111 11no 
dissolution of all tile brands was satisfactory aod tile brand Oblllh!t1 shown hiµest dlssolntion of 
9-U9° o w11hin I llr. The fl nod C values "'ere m the range of 2 - S and -4 - 93 respectiwly. It is 
e, iilenl that te,t v,o.tu.:t, ""'\! b1otquh alclll to the refeimce product and the lJ,and Obirnett .:ould 
be used as a best !?eneric substitute winch reduce the dose and cost of treatm<nt for diabetes 
mellirus 

Capyr,ght €:!OJ', ~mknlffi•""' Rao n .i. Ilus ts 1111 opn, a«es:s omrl, dtstnl>Btm..,..,, tlw Crear,, eCDHmJOJfs 3mb,,n.., llctnse, 11J11rh pmntts rmmmr:ted 
""· dJstnb,mon, mid reprod11r11011 mm~ med111111, pr011ded 1/Je ongmal wo,t ,s pmJJ"'h' otoo 

Citation: Vellkate,wara Rao, S., Di,~·•• K. ood Padmolatba, K. 2017. Comparnnw in ,'l!ro studies and bioe<J11"11leute asse<smont of some rommerciall, 
st'llil.able merfo= )l\'drocWondetablet> w,11a,11wada i,,rmumo11nl Jo,miol ofDereloPmemRcsearc/J 9 (11) 165>-1-16:CIO 

INTRODUCTION 

Nowadays drt12 • s cost increases due to the expensl\-e branded 
drug and the c~SI can reduced by submru~ ~per gmeric 
drugs, The increase m production and coDSllllljlllon of genenc 
diugs need bioeqmvaleuce for therapeutically equi,;aleut to th<: 
branded drug. lu order to find tlm,, b1oeqin\·alen1 smilies are 
conducted according to the Food and Drug A.dn111nstra1100 
(FDA). Two different fomrulatioru; of a !>a!lle drug are 
bioequivalent "ben ~ir rate of di!;Selullon and absotption 1s 
same. Bioequivalence studies focus on the drug release from 
the forurulroioo and subsequent absorption mto the systc:mic 
ctrculatiou. wluch consist of both in ,im and r,r 11/ro studies 
(Demh1Urk E. 1006). Accordmg to US Phannacope1a. 
necessary i11 1·11ro tests are assay. content umfo!lllity and 
dissolunon studies. The ill 1·11ro dissolution used to predict the 
ill 171'0 bioeqtu,·alence. 

Therefore. 111 11tro te'>t5 can used to detamine bioequh11leuce 
of products, The di~olut10u profile compamon is more 
preme than other, to cbarac1erize the d111g product. To 
COmp!fe di,,;olution profile~. tv.1J model in1kp~ndent fit 
fuctors. the diffcll!ll~ factor (fl) and the stmilanry fuctor (t:!) 
introduced by ).{oc« and Flanner ( I 996) as mathematical 
mdJCt"l. w-ere used Ill this !>lUdy :-.Ietfunnin Hydroclonde ,~ a 
bll!uarude. which u:,ed orally m hyperglycemic palleuli,, 
Nowada}-s it is Ttdei}· used Ill lhe management and control of 
non-iusulm depffid~ diabet~ mellitus 0.IIDmn The ornl 
b10:muL,bihty of metfonuin 1s 50- 60"0 and biological lmlf
hfe 15 I 5 - 1.6 hr (http: www r:xli.~t.com glumetza-drug.hnn) 
It is freely sohlble m water and has low permeabtlily to ~-ell 
membranes, Despite of ,,1despread of )m)Dl\l and exteus1\'e 
use of met fomun rN odd Rea Ith 01ganizat1oa 1998). there are 
no reports 011 the bioa,11ilab1hty and b1oequivale11ce of the 
vanous brands of rnerfonum Hyt!rodoride tablets m 
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,:ad\ I t,e,.,.•;;p.11,calm,,· ,-.f nl<'lfo11.1u11 
• , Ill\ J\ \\Id: lll:lrll'I 

M.\TrRI \L,; 

lh~111..Yidt ooh, ""tt'e 1,:n:lusro hlllll hal 
l,.~ a \ ~-:l\\:id.i :\ktll~Ul 11~, j>lllclu-tll tn,w ) IIITI'\\ 
~ l'I,~ , \tuu."w \Jl)U fu,w :-, D fmr C'lx,n ltd 
\ ~ H<1100 ~=1 n~'dn~cu Pti..--..ph.,~ "m 
00.-;i:a..'1 lh>m Ql.:.ili~ F= ,b.:m. \hlllll\li 1111J All ,,ch(-, 

~ .... "1!..::u). us,"'d ,,-;:r.; '-'f anal\ n ... .J ~~i~ 

METHons 

E i:~ brm: ' 1.)1 &111~ ubkt- ~-•nta=111 \kd'arnun 
11-~ood: ~ tl.l.lll a:n,e ~1Jatt "~ ·'ffll-"ti:d a:.i:I 
i:ro,..-uttd from th~ l"-"lll WJtk~ Ill \ \)a\.l1>1,lt \II tlx- bran.I,, 
co. llllcd l;it,el ~~ (If ~oo Cl!? l>ktforuun IMiJ\'11.'.blmd 
To.: ph,, ~-al cqwnku,c or ticlll brand,, ,,1 
l>~fl'.lru.u:I b, dio.-.:bk'l~.k ut>lrt, ,,i,, ,\rn:ruriocd ~~b lhe 
t"\ 1lr.unm ,1! Ix~ oiu.:ul anJ. !nk,,ffi..-ul -tand.lJTh \II tc,t-
u~..- r,:rf1uool u11!11n prodt,,.1 ~\l'll"31k.'Cl d.i1e,. To.: ,lmJt!lh 
o l'\k1foo:1111 lcylh,xb.k.-nle 11311 odia do.'tllt, "'a" ,:i,~ 111 
Tabk: l 

\'\ \L YT}(' \l n srs FOR \PI 

\ltfnn,: Pcitnr Df<t1 niMhM· \ldtu~ 1,•tnt dei<'lmuL,11 .. 111 ('f 
~ ~ ~l~fmnm 11\\lro.:blrode 1111,. di.•~ a,, II 1, a fiN 
tOOlC'llllOO ol pu1m of the.- ,;uuple Tb~ prc::-cn,~ ol s1UJII 
emount of llllpm~ ClUl t>c dm..-icd b, k,1,~niis: a, 11 di 11> 
ll°dC'!lCJ.!! W !hr mcltn1p. poml l'llllC( 

ltl~attllratioa o[ l'u" llru~ : I· llR spc,11,,,, •'ll\ ,1:1\ 111.td 

f« 1dent1fi.a'k"lll of pure drop \ktformu1 h\'dn,d1lond: 

lltt~111i11111t11>0 of~: \n .,,,ru:i~h w,,i:kJ 10 1118 ,,f 
\kttornnn b,,tro.:Wmdc 11-;i, nan;tmM m l IOl'rul 
,,ilumctric tla'll To the ll.t>l pb,."Ji1Atc bu.lT(t "a, 11<1,lcd 1u 
snull p-op,.,ro.;,u SCI ,~ to di~ohc ~ktfoown h,,h,xb!,,.,de 
lbc: \'Olun~ w1., made 1., '" 100ml \\nb 1•l1<"1'11arc b11Urr 1111 
6 S to 1%tl a ,-otl(CDb 31100 of I 001tp. ml I( hmd H and \h111r.l 
RJ .:OIO) .:Opp. ml sill11t1on (If MC1fl1Cll11u b,dn>chk1111lc "•" 
pr,p;ir,'<I m dlhi:100 Th.: r.:,11111~ ~hu1,11 "ll' i..:, llllC,I m 
\1\ .\ 1, \pc,;t1Ppbc>ton1C1et 1!001 100- .:t~hwt k, Jctaa11111c tilt 
Ac.ut 

Cll.1b1n1iun or \fi1u,Lud rui,t: ,\cCUl :-1) 11,~ 100 llll1 
ot \leifor111n ln.irCl4itl('nd<" 11~d1\"'"°"' 111 100 mh1fplt 6 s 
¢.io,plutc buffer s..1lw1m. The n:i.-nbUI sol111100.\ 11cs~ ltl,tll!I 
C\l!K'C'llf111timl llf 1000 11i: ml t 1 ~ mli I ml 011?:u, ,..11ubm 
"~' tilnhn- dillll<'<I t~ I(, 100 ml \\1th 6 S pH poo,;l'h.,~ l10fft1 
t,i P,I\C A soiUtl<1!1 ,,fl l'llCClllnltll'tl\ 10 Jljl. JUI \nllt\lll.llC 

Wl'!llt'ts '\'en: pipclted <>Ill Imm tli.· m,ci: solUllOIJ Ill lO a ~Cllt'\ 

of 10 ml \\'!l\tUldnc ilul.-s The \"{'thlllJC •:t~ nu& IJll 1n 1lir 
ul.11\. \\1th 6 S pit pb,.1s¢aic bnffa 10 ~ • "ff ot 'illlU:1l-C 

ki\mp !ht "'l('Ct11T11no11ra1)$t<>iO ; I 6 ~ nn,.\ 10 i!ltllll for 
\lttfo1mm b,'liroi:hlondc \bs,'4i)airc of' the 1b.)W ~lumo~ 
wa, IIICNircd at ~l~ lllll ltlm:id H aud Ahnrtl RJ .:l)IUl. a 
'11hbn111t•11 rw, t of ~bs,11\\1.nn- !fAIIISI ronn-mratmu \\'M 
plc)llai, :u1d lhe ll"~"'IOII cq1~,tl\'1 anJ l"<lncl..lb\'<I «~fikm11 
"a, d~auuucd 

1\1 Hltrll \ \1 l \Ill)"\ ()I I ~Bl l 1, 

l11t 1'11> 11.cxbm11,. I n11u,;iJn1,c 11! r, ht brnud C'f 
\ktlmum b,wochli.m,k uhkt. ut-u dt~niuncrl tbmuidl thc-
1" al11.u,,,11 l,ft>od1 om, L,I md uon--0flk1 ii und th k,n, m 
rn 1h: l ~P rll.inu.1e,,,,..'<:I~ mdudrn~ umfo11111, of ,, ct!lht 
i11,1hl11t\ li'll\luc,\ 1l1\lut~rntlllll. .lruolnll,>u nuc nud dniti 
_.,utml \0-..i.ld-.: PO llll<l \bl"'~ \ Z1~) ti 

\ hu.11 Iu,pt<'lh•n · Th~ ,hap,: au,! "'101 llf d1t thllcrall br mi 
,,1 ,Hcts \\\'I c c,~111111.:,I, r-1ulh 

Tt1kl..nl"\, ,t Dt.rn1ttt1: fhil'I: tJ\llct, lrom r.1d1 brau,l ,,-ri.-
11-.c..l I,, 1l11di1.c" ,klc,111111.111<111 Tlnd.11~, ,\:. ,hanll1C'I of 
cad1 t~hkt "·" 111<:NlfC\I III nun 1Nng \'(mlCI C'.1hpm 
(\lrn1t.1),, Di.ti. ;'\lttull'h> J~xi11l lllf mean ,ml \tJnolud 
,iC\l.11.UI \.lkl(', 1\Cf" Cl\L"UU!Ctl un..l l\:fllll1cJ 

lb"~' T"'t: Th(- ,11tJlu~ ,tr1:ntth of the 1ahkt, 11,h 
Jci0'1ll.!ll.-d u,u~ h.'1d11t" tc,tcr (I .,b too~,) S.1uq,k 1.1blctJ, 
(10\ oi each lnnd \\"(re w.ru. n t.1blct ,,-a, pfa.::al bct\\ttll tilt 
,r1:ldk of the I.ab lndu b.u,tuc•" tNc:t 111:11:hm~ unnl Ilic 
t1bk1 t.~.u., au,l 111( pre,..,uri: fl.'(J\mro 10 bm1k the tabkt "a, 
then 1-caJ ,,ff the u1as:hu~ and '"®de.I (:\1,01 RC. n1,11 J. 
e!al :?01 ll 

.-11~billl) lt,1: l\\tlll\ tJblets ,,r c~cb br,md \\1:1e ""1itl1ctl 
nnJ ,ub1,..:te,_I "' ,1b1,h11'11 lhllljl ,1 R,,ch<· th.1b1l,1to1 al 100 
rt1\>h1t1011, fo1 ~ nun (,\uhou '.\ff ~00~1 l he 1.1bl~h 11cie 
,k-.lthtro auJ 111:11:lk"d 3!{,nn tbeu p,-n:(111 of 11c1iih1 lo" 11,1, 
re-.:1.lfut'\I Tltt fi1ah1hl\ ,,f the t,1ltkb \\ere tli..'11 cnlcnla1c1l 
1N.1111 Ill<' fol1,,w11111 cxpre,,,ou 

o fn3\,11m 
\ICl!llll! lllt} 

[(hlllL1I \\-C1pl11 Fuul we1,:hl) lmnal 

\\ Ni;b1 \ 11\fonull\ : I 01.,t~o L1l>lcr, fHlm e,Kh b1a11,I ,w,~ 
\\~1ahal m,lin,lualh ll\llljl a 1h~1tnl n11.1l}1ic,1l bal.111ce The 
ll\tt:t~c 11l"l~II \13, dc1cri11111cd ,1111I Iii¢ pm:ent.1!11." ("o) 
,k,un,,u ol the md1nd11al t1bk1' llQlll the mean 1111, 
dcta-111111.:.I ( \11111•11 ,11 101\~) 

~t11rqtuip1 ln~Tid1111\\eqht) 
1,l\1e11wnoa•-------- 100 

lt1li1Wul 1\11111 

~~1luk111111lon lt'1t: L1hlc1 ,h,1111cl11,tll1,11 \1,1, d~tc1 mnt~,I ,11 
' t "~!! tlnl.i ln,ha) 1h'111IC!!lfll\011 a1~1,11a111, th~ 
db01t~m11ilt1 nmc ,)f ranJ..,mh ,dcttcd ,1x 1.1l1l~ts ,if e.idi 
br111d "~ ,ldnmmc,l w tl1>11llt'<I \\,tier ( \ult,,11 \II '00') 
Tht ,lru:ue'p:U10o bnic u.i, 1u:t1110 be- rue 11111c: uo !D;,;de ~,f 
lln) tlhk1 \lb ~jl W ~It~ 

Dr11.1 rn1111•111 r,,tiludlon: Tcu ~1N~h finm ta~h bi.lml "·" 
fiur:~ po1'tlcml :m.i po1llla Ct}III\ ,1lc11t 10 I 00 11111 of 
l\kll:111ll!I l\'1$ -"'fttrllltl) ~l'!Jthcd ,u1tl 1nw,k1ml 1t1 I oo nil 
'oluiuetn, Ua,i.~ roll1311101~ ~o ml of phl•,pl~11r b11lk1 ( pl\ 
6 S) The fla~) \\"CfC \U;1k11 tho11)11~1h 10 JI.Cl 1Unfon11 
so~•n Ill~ ,'\\11111~ nt.ldc up to lhc 11~11k 1111b pho~plwc 
bnlkr ioht!mt1 aud fihm'tl I lne ml ol 1bc: lihrdtc 11lkr ,1111,,blc: 
~I~ 1\'a'S liUbJ~ct~ for ti.II! C'Sllnlllllnll :\li:1fom1111 Cot!lcut ,11 
-i mu mm11 • ,l(111hlc \lc:1m l ,·.,Nt,tc •1~ct1opho1omc1,'1 
!f'amnlit RD 'iiv-.:uikr G rt ul 1010) 
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I I I• 11 I , • 1 , · 11 , hu1 • ~1llllJ1lkil thr pu 1 1, 1r1 111111 ~ " 
10, ·1hd 11c the ncwl\' 1k1rl1111o:cl 111cll11~l 11, pc1 the ll ll 111111 c 111t·, 1 11 It[ p1,\CII 1•1 ic,, 1 1 

. 1 1 , 1 1 . I I \ 1 I [ 111111l1•1 l ,·,· 11111\ll, I IM~ 
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fl11,2 ()I mlr11 or 111111l~•k•l 1111•1ho1h for r,t1111nll11n or II l~1111tll11th1 In ph11rmnt1•11tknl nnd blololillr11l "111111lr, 

Snm11lr tn tp11rnlk)II 1hnll'!IIC'\ 
Sn11111lc 111L1>m11111111 1, 1111 m1c11111I p~1t of nml)Urnl 111c1ho,lt1lo11y ,uul 11 11n, 1tpNh:d d1,1t n111111•x11111tcly 10 Q• cm,, 1, 

con111h111cd fwm ... unpk ,nL1lv1111111\ dm· In i..unpk p11·1~u.11n1n i(1j I he ,,111011, ,hlucuh 1111h1e1I fo1 m1,11\,1, 11fhn,1~hp1111,11,· O 01:\l 
pht11phatc bnt'ft:1 (p'I ~ ~). ,1~rtn1111nlc. mclh,11101 In m,1101 1-.1,c, mcth,m\111111 11,c,l ,1111 ,blu,·111 1 h( ,.1111pk 11n11,,111ht1111cdnnq11c, 
fo11hr cx11,1chon 11f h11,111hp1111 h,1111 h1oh1~1,al 111;1b1,r1 hke 11.·111m. plNn,1,111d 111111c 111d11dc hquut hqu11I C\li11(ltl1t1111th 1hed1,I 

c1h1·1, ~-l>11tyl ether S. rlh) I 11,c1111r ,mil flllllCIII p1c,1p11,1tc.l 1111h 111clh,11u1I 

An"lytk:11 mrtho1h 
Sp1•1·lro11holomrl1·~·: 

l111hc li1c11111uc , 1wr1111 ,1111pk 11,·ctu111,· 1c1111111kt th,1 tl~t il'nt111· ,p,-chuph,11tmrtu, metbl~1' lure been 1kwl1111Ctl (il 01u 
of whkh four method, wc1t for ,lcltm1111,11tl'11111f h11,1~hp1111 nklllC, whew ,1, 11·m1111111~ ,In: 11111m1tl\ 11\ll h1~111hptm 1111.'\1111bn~111<111 l\lth 

othcJ 1b11~ ,nh,1,111cr,; 

, S.NO (.'011111011ml 

I l111u11hp1111 

i'ttlltttd - J.J101\ Soh cnl llll) 
'ip1-ct111pho111111chk !99 r-k1l~1111~ O 'I· 

J._J llhl~ll!'lll SptXln111lm1,1111d11c ~QI ~kl11,t110l,I( \\,1te1 o~ l(l 
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FORM ULA TlON DEVELOPMENT AND IN VITRO EVALUATION OF GASTROR£TENTIVE EFFER\'ESCENT FLOATING TABLETS OF DILTIAZEM USING VARIOUS POI.YMERS 

• 1Pradeep Kumar, M., 11\fanjulam C., 2Venkateswara Rao, S. 3Swathi, P. and ~Bhavani, B. 
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ARTICLE INFO ABSTRACT 
clrl>rk Hiflll,r-

l!.o,."e\~ 19" July :01 • 
i'-\~ Ill l!'\"Cffl fmm 
1.!" Anr.:1 .!011 
A..--r~,u,• s,p~ .:01• 
PablrJzd oolmt 09" ~ ~ • • 
Kt}· kordl: 

In UJe ~ ;-~di Wl)Q: 5Ultlmm TfZj;e 1lo31Jil!! ID-'tlU fmtu.latwo tlI diluamu HCL b) ~ nnGm c I 4 • uf polyml:r 'ft:!e ~ The ~ blend \\lb wbtttl?d IO \llnOIJS prdiinma!atlttl \IDdJe,,. fiuw JJIOPCltlf:I md all the furmlllanoos nre ioond !O be good mdi.:atmS? that the pou"tier blend ba, !!OOdtlow ~ .-\llloog all tilt fummlaliou,, FS fmwl.illOll ,r.i, retarded 1M dm!! rdeasc up to dt'>nd tmit pcnod Le. 12 h0111, m lht coocai!ralloo of 60 Wit- Tue di\.solnbon data of oplimmd lomBlmon \\115 ~Ped ID rt~ bnd:tc-.; from the rdeze bnetll:s dala rt wa, endc:nt tha1 tbe formulatwn followed ID!!lJCbt rele.a-e l=cs 
Dllr'IQffll Etlr,1 ~Dlllos, 
Ewh,,i S & LI 00 

r.,,1n::~r !fr, Pm~ E•,,.ar, tf el Tl,,s rs m, "Pf'I «l'l'SJ ..,,,,It dwn/lt.~td ll!r«r ,~, Or0!!1t c ... ,.,..,s .orr,bon~• Ltct't!'! 11~rrh p,mr•a ""'l!S'llcttd rar di.!tnbuI1011, a,wJ ,rp, odumon rn am mnf•m. Jll"''dt-d 1/w ontmd 11cri u prr,pm;. mtd 

INTRODUCTION 

Oral 10\lle of dru;t lkb\Cry was mmt UlutZC\I n.xi:e ot ,an~ phamw:cuncal d=ge foml!>, due 10 us~,: ol 11dm1.11h'll'lltlm1 211<l paucnt compliance 0:ay:ili... 2010 mid Sw¢J. 2011) The Ola! c011trolli!d dru2 ildi, ~- S)'!>tmi \\b dt"\-ct.,ped to alloo a ,0111rolled rate of dill!? rdease O\'C1 llll ex1rodcd pcnod of nm,: Tbis ,ys!l'111 hou-c\'n I~, a d~'i:dl11112a!!(' of \hort u,rnc rctn111on tune, resulruig m th.: mco11~lcte relcn,e of dn1~, \\ uh nano\\ ab-;orpuoo \\ rodo" tn tilt llJlllCI part of the 9:~tromtcstmal no~1 (Smgh WI I nnd Smiili, :!000) lo O\'ctcon-.: tlu, dra\\bad:. jl,lilIOfdtfltl\e dm11 Jclm:i) ~)'\tau~ (GROOS) were mrroduced \Sul![h. !000) GKIJDS 11e ~riiued to retaIDcd 111 1hc ~01nKh for a proloo~ ume nod n:k~ thnr acti, e m1trcdiC'III'> n11d ther,: b, embk su,mrnoo and prolonged 111pu1 of the dnJ¥ 10 the uppct part of tbi: GIT (Smitlt. 2010 S1neh. 201 I. Sm~. 2000. Aron. :~~ znd Ma)nv1rn,h1. !008) To fomrulatc o succc:~'>ful GRDDS, sce\-eral techniq11r:s an: c,im:ntly 11,;ed such a~ floa111111 dn)!! delivel)' system. Ion density ,;\tctll rall \}stews wco1poratU1[l al!l,UllllC gel. btoadbrtj,·c OI '.\~i-e syMCI115, !ugh deir-rty ~)'11:D.I!>. ~ bydrog.cl and nl<lgnetlc system (De~. :!009). 

~curresponding aulllor: Prackq, KWldl'. 
, ·a;an Instirure of Phanmceuncal Sctences. Kadapa 

The 110.101111 ,y,1e111 1s the wo,t t!Sffi ~,"Stem as n is a simple rmd prnc11cal app1wd1 10 increa,e the g,mnc ~tenuon 1101t.· .-rd to cro:rol the dru!I, rcle.,,e (~ayak. ~UIO onJ Sm~ :!01 I) noon~ dru11 clc:li,c!I) '} ,tcm, lm·c a btlll.: <lcusuy less 1h.1n ,ribtn( fiwd ai.J ,o re11J.t1111 buoyant m the stomach \\1thom Jffo.:tn1!,l the !!Jl!,11'!1:' (lup~1n1? 1at.: for ,1 ptolon!led ptnod of twr Wbde the ~-.;1C111 t\ floa111~ oo the 1tastnc co111erus. the dro:;i ,~ rekascd 1,Lo\\·ly 111 the dc:--1retl rnte from anpl),nl{ rate for- a p1olo11ge<l p.:nod of time. Whtie tlie w~lcm i, floauu,r on tbi: ~astnc col!lcuts. ti~ drop. b n:kll:;e(I slo11 ly ar the de,1red rllle from the ~)'-ICID After the 1de:i,c of dn~. the r~1rlual ~ysi.:w J\ allplltd from tilt ~I0111,1.::b. llms. r~ulrs m illl 
1110\!a-.ed ga,tnc rerem1011 llwc and comrol of the f111c1m11011 Ill pla,ma dru!l co11<:e1Jll11tion P...fa1ln1r 2010 mid Shah. 2009) O,lt1azem bydrochlonde 1s a a,la111n cbmwel blocker It 1, "1di:ly pt?l,Qlhcd lor ,~ trcarrornt or hypert~"'lliron and ..m,am Dilli=i h}drocbkm.d.: 1111detgoe, ex1e11s1\'e bro1rnn..Jorm,t1100 l'\!'>IUI, Ill ln0,1\'mlabtl11y of 30°0 10 -10•0 ouly It Im an diwmation balf-hft of 3 to 4.5 hand ha~ an at,.,oqnioo zone from !he upper mte~llllill tract Efficacy of the admmi,;taed dose may ~• mluced due 1o mcomple1e dnrJi! relc::ise from the de\'icc abo\·e the ab',O!pllou zout. The d~ge 

1, 30 IIIL 4 tunes a day and wczea,ed a~ ncces~ary np to 360 mg. day· in divided doses (h1tp:fwww.dru¢>ank.ca and Hudson. 2014). Due to short half-life d1lt1azem hydrochloride reqwre frequent admnustranon. These disadvanrages can 
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o,·ercome by de, elopm1_1. a iloa1m1_1. dosage fonn to be 
remamed buoyant m the ~tomach The p.astroreteullve drujt 
deliYe1y systems can be retamed iu the stomach 1111d ru.sist w 
unpromig the oral sustmncd delivery of dmgs that hare an 
ab'iorpnon \\indow 111 a pru11culor 1e[lion of the 1_1.astrointesllllal 
tract These systoll!, help 1u coutmuously 1eleasmg the drull 
before It TCllcbe!> the abwrpt1on ,,,ndQw and tb11\ en,;unng 
optnual b10.wailab1lity. Therefore. althou[lb studies ha,'C been 
earned out usmg dtlnazem hydrochlondc as the model dmg. 
there 1s yet a snuiy on the development of lloatmg tablets of 
dihiazem hydrochloncle Tins study was couducted with the 
allll of forumlauug gasn·oreteuu,•e lloanull tablets of diltrnzcm 
hydrochlonde that floots and t'Cleases the Mtll content 111 11 
controlled nL11mer over the penod of IJ hours. 

MATERIALS AND METHODS 

D1ltiazem HCI purchased from Ya1row drugs p,1 ltd. Eudragit 
RL I 00. Eudragit RSl 00. ethyl cellulose were 1_1.ifi ~Jes 
fiom Merck speciahttes pvt Lid. Mwnba1 and lactose. talc and 
magnesmm steaiate were procured from Central Drug House, 
New Dellu All other solvents and reagents used were of 
anal}11cal grade 

----------
All the fonnulahous were prepared by drrect corupress101L 
The tablets were prepared as per the procedure iz1ven belo" 
and aim 1s to prolong the release of diltiaz.."?11 HCL Total 
we11,?ht of the tablet was considered as 300mg. Sodrum 
bicarbonate was employed as effervescent gas generanug 
ap,cut It helps the fonuulahon to float. Vanous concentrabous 
of soo11un bicarbonate were employed: tloMmg lag time and 
floatmg duration were ob~·ed. Based on the floatmg lag ume 
and floanog duration the concentration of sodium bicarbonate 
wa& opnmizcd. The compreSS!Ons of different batch 
fonmtlallons are p:iven III Table 1 D1lt1azem HCL and all 
otl1er i11gred1ents were mdividu.ally passed through sieve 110 ~ 
60. All the ingredients were 1DJxed thoroughly by tnturatmg up 
to 15 rum The powder mixture was lubncated \\ith talc. T11e 
tablets were prepared by using direct co~ression method. 

faaluatlon pammeters 

Pre Compl'ession parameten 

Bulk density (D.): An accurately W'lighed quantity of 
granules (w) (which was previously passed through sieve No: 
40) was carefully transferred mto 250 ml measunng cylinder 

Table I . Composlbo11 or dllfetul batthrs or dUtiaum Do•ll"l: tableb 

1!!§1'<lleo!S Fl F.! F3 
Dtlnmm HC1. (mg) 60 60 60 
Edivt ctllulose (mg) 30 60 90 
Eudrafll S.100 (mf) 
Eudrag11 L-100 (mg) 
KnHCO,(mg) 45 45 45 
M.ag Stearate (mg) 3 3 3 
Tak (ms) 3 J 3 
:\lCCpHI0~ (mg) QS QS QS 
Total " "elebl (nll!) 300 300 300 

Preparation calibration cm"l·I' 

D1l11azem HCL pure drug (100mg) was dissolved in 100ml of 
O.lNHCI (stock soluuon). Abo\"e solution (10ml) was taken 
and make up withJOOml of O.IN HCL (I001tg 'ml) Tins 
solution was subsequently diluted with 0.1 N HCL to obtain 
series of dilutions Contannng 5. LO. 15, 20 and 25 µg/ml of 
dtltiazem HCL per ml of soh1t101L The absorbance of the 
above dilut1ous was measured at ::?36 llDl by us10g U\'
Spectrophoto10eter taking 0.1 N HCL as blank. Then a graph 
was planed by takmg Concentrallon on X-Axis and 
Absorbance on Y-Axis wlucb gives a stra1pht line !meanly of 
~andaro curve was assessed from the square of correlanon 
coefficient (R 2} wluch detemuned by least-square hnear 
regression analysis. 

Fom·ier Transfo1m ltlll"lll'td (FTIR} ,peclJ·oscopy 

The phys1cal properues of the physical mixttll'e were compared 
with those of plam drng. Samples was mixed thoroughly with 
IOOtng potass1wn bromide JR. powder and compacted uroer 
vacmWJ at a pressure of about 12 pS! for 3 minutes The 
resultant dISc was molDlted in a .suitable holder Ill Perkin Elmer 
JR. spectrophotometer and the JR. spectrum was recorded from 
3500 cm·1 to 500 cm·1 The resultal.11 specuum was compared 
for any spectral changes 

Formulation de-nlopment of Tablets 

F4 FS F6 F7 FS F9 
60 60 60 60 60 60 

30 60 90 
30 60 90 

45 45 45 45 45 45 
J 3 3 3 3 3 
3 3 3 3 3 3 

QS QS QS QS QS QS 
300 300 300 300 300 300 

and measure the bulk \"Olume. Bulk density 1.s the ratio 
between a gi\'en mass of the powder and its bulk \'ohnue 

Bulk density = Mass of Powder ' Bulk \"Olume of the powder 
B11lkcle11s1ty(Da) =W l\'o 

Tapped Density (Dy) 

An accurately weighed quantity of granules (w) (wluch was 
previously passed throul/-h sieve No. 40) was carefully 
transferred mto ::?50 ml mea.surmg cylmder and the cylmder 
was tapped on a wooden surface from the heil/-ht of 2 S cm at 
two seconrl 111ten-.,ls Tiie tappmg Wi\s continued unul no 
further change m volume (until a constmt volllllle) was 
obtained (\'r) . The tapped density was calculated by using the 
fonnula. Tapped density II rs the rat10 between a given mass of 
powder ( or) granules and the constant ( or) fixed \"olume of 
powder or gJauules after tappmg: 

Tapped density = mass of the powder' tapped \'ohune 
Tappeddensity(Dr) =W'Y1 

Hnusner's ratio: Hausner"s ratio e IS an iudtrect index of ease 
of powder flow and was calculated by the fomrula. 

Hausner's ratio= Dr/De 

Where. Dr is the tapped density 
Du is the bulk density 
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ABSTRACT 

The atm of the study was to screen the phytoconstituents present in the flower extracts of 

Go111phre11a serrata L. and lheir further auolys1s by GC-MS. The flowers of the plant were 

extracted using solvents hydroalcoholic IDIXture (50:50) and acetone. Prehmmary phytochenncal 

screerung showed the presence of alkaloids, glycos1des. tanruns. flavonoids. steroids. ammo 

acids and protems. Column chromatography was carried 0\1t on the acetone extract of the plant. 

GC-MS analysis of chloroform fraction showed the presence of 30 b1oactn--e compounds. The 

study forms a basis for the biological characterization and importance of the compounds 

identified. 

Keywords: Gontphretra serrata, GC-1\IS, bioactin compounds 
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1\TRODl'CJ IO;\ 

Plants au the fll'h source of b1oacrn c 

conslllut>nts n uh dn cr~t.' phamiacologirnl 

prope1t1es. The exrrac1ton and 

charactenzat.ton of ph}1ocbem1cals from 

plants ha,e resulted m the d1Scovcry of novel 

dmg en1tt1es wnh !ugh therapeutic \'alue 

(Re1sche DL 1998). The plants of the genus 

Gomphrena belongmg to family 

../.111arm11/wceae are employed m the 

treatment of ,-ar1ous ailments like asthma. 

diarrhea. gastnc dJSturbances (Vieira et al.. 

1994: Re1sche DL l9'J8). The plant has been 

studied to possess antunalarial. carminative 

and dmrettc properties (Gessler et al.. 1994; 

Dhawan et al.. 1977). Oleuropem has been 

isolated from the plant (Babu et al.. 2012 ). 

The plant extracts ha,·e been studied to 

possess anhcholtnergic and antth1stamm1c 

properties (Vam et al. 2016). The present 

study has been undertaken lo explore the 

phytoconst1tuents of the plant by GC-MS. 

2. MATERU.LS A.'iD .\IETHODS 

Collection of plant material 

The plant malenal was collected from local 

grounds of Prasadampadu and Erukepadu 

coordmates l6°32'45"N 80°34' 1:!"E of 

ViJayawada rural region. Knshna d1stnct, 

Andhra Pradesh. India . The plant specimen 

was identified and authenticated by Dr. P 

Satya Narayana RaJu. plant taxonomrst. 

I:J<BP;lS, Stptem6er, 201;, 6(9) 

l?J11arrf, ) /t11,u 

Dept ol Botany S. M1croh10/ogy. Ach:uya 

Naga1Juna L'111n~rs11y { ANl' ). (,unlur !DI). 

Andhra Pradesh, Indw A voucher specimen 

001 VIPW was deposited Ill the department 

of Pharmacognosy. NJrmala college of 

Pharmacy. Almakur. Mangalagrn. A.P., India 

for future reference 

Preparation of pouder and extract 

The flowers were dned under shade . 

powdered. coarsely usmg a mechanical 

gnnder. Then tJ1e powder was extracted wtth 

50:50 methanol. water and acetone alone 

usmg soxhlel apparatus. The extracts 

obtamed were dned under ,acuum. preserYed 

In refrigerator for future use The yield of 

extracts \\'as found lo be 25.0°0 w w for 

hydroalcohohc mLxture and 2•U0 o w/w for 

acetone soh-ent respecllvely (E\'ans et aL 

2000) 

Preliminary Phytocheruical \crecning 

The plant extracts were tested for the 

presence of ,11nous phytochem1cals by usmg 

standard methods (Evans et al 2000) 

holation b~ column chromatograph, 

Column chromatography was perfom1ed on a 

ciaSStc 20 cm long x 2 cm diameter glass 

column packed with silica gel ( Merck. 

Germany) Acetone extract of the plant (20 

ml) was applied to the column by use of a 

pipette. It was eluted sequentJally with 
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,1,,111 n1J,,1tllll \,11 \II I ll'-hhr1lkn111l 111'1llll,tl'-~•,.!• ltlllf) 

rhc.• Gr\.'Ht lndion Nop\.'f; A Postcolonlal Artifact of 
Cultural Significance 

\'lc;hnuVnndnnn Dcvl.V. 
\"I 1'1 nl 1>1 rni:11-..h 

\ ll,1\,1 ln"lllllh' ,,( l'l'1 l1111 1t.•~· h11 \\'nnwn 
Fnl"t'r,uh, \ ll,1\,IW,111.l ;,:.! I 10~ 

\h+1k tl\l:,\l(,:-•1~1111- E \l,11111) \,UUl,111.1rhrnl.!,1h,1l.1 IO '1!111,111 rom 

Cultur;: 1:- .1 1k"1·np111,n ,,1 ., p,trtlc'ular 
w,\\' 1'1 hh'. wl11d1 1"1.p11':-:-t':- r1•rt.11n nll'an-
111:::- ,111d \,1hw,-, 11t1t ,111ly m art and kan1-
in~. but .11,-,, Ill tll>'lltUtltlll~ .md ordinal)· 
1'>1:h;n ,,,r - R1dunl ,J11hns1")n 

:'\o\·d,- .u,· r11llur.1l fom1s. and prtsenl a 
dt;;,ur:me fonn.1tlon of Ideas. images and 
pr.1rttc-1•:- In C'ultur:ll Studies. the text is 
c-ons1rlrred for Us \"arious representations 
:md me.mln~s The foc-al point of Cultural 
$tud1c,- Is relaletl to power and he~emony 
.1m,,n!:'. till' \ .1rious institutions in the soci
e1y F11wrr rd,llie>ns are ob~en·ed as go\'em
m!! .:isrcc-ts .mwn!! the soda! relationships 
too Power ;ic-1~ as a rc-:-tnr110~ forre as well 
as a ron~tru,tt,·r phenomemm. Class. raC"e. 
gender :ind nation are some of Its important 
sub1ect:s. The c-ntil"al theor\' of cultural 
studies and the po,n-rful power play ls in
tended to be applied to the famous text ol 
Shashi Tharoor. The Great Indian Novel. 
The paper tnes to bnng about the social im
pllc-ations on which the text is based upon 
and the rarious cul1ural identtlles 1t trtr-s 
to ronslil.lct The Great Indian No,·el. tlle re 
tdllol! of the :\lahabharata. tries to re-de
scribe. re-estabUsh and re-enforce the cul
tural heritage of the country. The text en
quires the mequalllics obsen•ed durlng the 
'.,l11habh.irata llm<' and the oppression of the 
lndtans lly lhe BnUsh The Great Indian 
:,;ovel Is a cullurnl crtllque of the power 
~tru(?l!lt' among parties and people, of the 
le.11,endar) charact<.>rs portrayed as ordinary 
human beln~s with their own stren~tbs and 
weakncc,scs 

A. postcolonlal text dearlv or alle-j!orlcallv 
tries lo repre~cnt sc,•t•r,11 c-·kments of colo' 
nial oppre'it,inn. which tr.1c-rs 1 he readers 
ran nollre m 1111: Great lndi;m No\'t'I. Prob
lems of cultural dls:-olutlon and enquiry of 
some challen~inl.( views happl'n in 
P0stcolon1al criticism. It abo lrl<'"- to c-n•ah· 
awareness lhrou~h philosophk cm1ulry. 

ro,t coloni,111.sm lrlc-"- to lnlcrprct the 
te.\.lS \\·llh ,l heallhy <k~rc-e of ,-elf eon
srlou:sm':,.s and .su~p1rion. Tl'IT}' Eat:leton 
(1994) was of the opinion that po~tcolonial 
c-rtlic1~m otn-cr.:cs the 1ssurs of power. eco
noml~. poliUcs. rell[?ion and culture tn as
sociation with colonial he~emony. 

Culture. according lo Stu.1rt H'lll was a 
tool used to have C'Onlrol o..-er the society po
liticallv and soclallv. Tharoor lea\·es no 
stone unturned (O depict the culture of the 
ch~m.!!. neui_y born India m the !:!arb of the 
mythologiC"al India. But. yet the re-creation 
of the history and the h1stoncal characters 
autbentirates the statement that histon· 1s 
the preSt·ntness of the past and the pastness 
of the p~ent. Subjectivity was a social and 
political creation and identity was alwavs m 
negotiation with the changing society· and 
hcnl"efurth. not pennanent. ldentl.t\' of \'an 
ous characters and e-\'ents m the aoyel help 
U1e readers lo noUce the s,gn,fkance of the 
same and the challenges and opportunities 
the characll!rs faced. Bhim is looketl upon 
as the 1dentllkat1on of the Indian armr. 
Arjuna as the pres.s and Draupadi as democ
racy. The challenges open to the ~overn
ment as well to the publtr of India during the 
emergency period are paralleled to the dis
robinl! of Draupadt lo the epie. 

The paper studies about how culture is 
organized or obser\'cd during pre-mdepen 
denrt• and early post-Independent lndta: and 
how lbt" postcolonial studies fncllttates 10 cet 
bnrk to the colonial history of India to ob
s1erve the oppression and marglnaltzatton of 
l 1c nntt-.es. 

Globalization has a profound lnfluenre on 
local rultures. \\'tth ~lohallz::irlon. modcrn
imtlon took pki<·t•. Alon_g with modcmlzauon. 
thac was also rcst~tnnct• towards European 
power In the postcolontal period In India, 
1,!lob.1llza11on and post c-oloma.llsm go hand ln 
h;111d. globalization fot·uses on free-market 

-------------------------- JI 
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, :,;_,. .. ';.,L",:r .. ~r.'! .:.'!l"'/;~ 1 .. ;;~J' ... ~ ,_ ... .,r.i~;:::1="r!7~~ 

:-:.~:::~:\.t.',~;:/~;:~::~~;,;~'·,:;;:~,f ~~~ t: 
',',,' ... ':· / :• ;,a}",'J [,.,~. !' .. ';"., ".,:-: ·::':_ "=:·-::!:J:.:::.:: .. ~ 
·,:: .. ,,,: ... 1u,,•,:r:-, r1: .... ;lt~: .. · f", 1 4a'✓',:; •• z;;:!".-~ 1: 
•"• r,.r,••:;-:i;r! ~•, ~ fl ... 1,•",'r: ,,f •r.r: r .. ;,t!'.1r• .,:; :-r:-
l~' if1r, "'//It;. t·,,. ,,.,..,,.,,:~~,,.,. ... ;,..f""6• c,r ',-r-rr., .. .. . • •. -~ . ,,... ... ... ,. ,.;. ..... ,._ 1 ",, • ~ .. 
:~',r:,/, · .. :r,t,~:, /1 , .. ,.,u:-..·r._. it, ,;-:-,, ... ,:;,1 t>::-,r::-,: !~ c: 
'!J" .. • .. : .. ,.:· :,:-.. ~ .:-.'! 1:; .. '·:,,;1-~· :;:1" .. \.'.1: .... .,t·!",'::"': 
Ir.'!.;, ~,I·/., .·, :-/'., '"-/.' ,-;"1 ...... ~ 'T':'d • . , ;:, ~: ... ~•----:::, ... 
~•,, "',•,-;, •.J·; ...... •~;, ;,:,,.r,;·-., ,.,f ,~;,_,!•.~:;:r;r:• ;:_,- .. 
'",r"Lr,:: tr, 'J,'~j• ;.,,,\tr.,·;.· Jn !-.t., , '.,r:::::~n,:~!:,!r: 
•;:r,r", ·:--r.<- \t;,:;r•' r.,f £rJ,!1'.,::..,,.. '~r"'r;..-_: ... ; .. ::,.,::
r..1.,:r,rr.un1•,t ~-~::,r ... f~r.,tr, St.~~:-44 Jha~,:;'):·s. 
r.," .. ,., J 1 !,.r:., .. n, ~r~s_.f' .. a •r.::• ·r.,: .. ,...:x•~ ,"f th~ c.~Jr.,-
:,t1,1;.rJ r .. ~1.,,.:-.-, ·,:r,;• .. ~:,: ·; .. • :-, •}':r; , ... ,.-1!, .. r:.~::sJ p~;.-~ 
fr, ,.,,-,. ,-r r:,,.,~:r:· ri :' ;.,:1;"' .. r .. ~' ... '.,.:: 

r, 1h1.-r;:J r~tt;r!.':" .. I':. :J ~:-.-:='.,r':Lf .. al practice. 
,1t.•:r• .r. In •i-,•· r r-;;;tJ•,:1 ,,f !r.:.t th":r,J'}·. there 
1· ~n 1:-,t 1:r·:•·n 1 Jr,r, ,,f p~,JitJ,.,,. Th':r'!!'lr'!. 
". 1r :, ~r.'_,..";,.,._,~,~ ,_;,n n'=· .. ·":r l.-~ , .. t.J~tll"".e .. but 
l<. V•'•ll•·-1 It h '-'r,<:ai:ln:; ar,•,ut '>',ffi':thln~ to 
•ir,m•;',:'l': frr,m :, ,Jr:fln It': i:,J;,r-i:: ;,r.ri ·;.1th a 
1•·f.nl"· r,•,rv,· .... Th•· 0r•·;;t lnrjfan :;,,.-~l ha_s 
~,•·•·n wrlt l';n ·1:H h a mr,11•:-: tr, ">r,t::,r. abr,ut 
, r,•: , ,,lr,nJ;,I ;,,r,,r.ttJ-:'> ;,n1 •h": r:;p!•.al n::1ture 
,,f I h•· :,rt hn·, r,f l h•: h•:rr.,•;<, r,I l:-.'1<=p•;r,d-,ncr: 
•,tr1J$;)•:. m:.kln:; th•;m .. ,iu1'l;;J,:n1 t,, 1h•: l<:~
';n<farJ ,_r,,..rar.t';T', r,f th'; <:f,I,; Tn<: writers 
lnt•:ntl•1n tn p<,lltln1-1n~ tht: mr-,tt·;r-c, of ihe 
<.h;,rar 11.rc, I'> tr, m;,kr: th<: r,:;ad•:r'> rr,mpre
h<:nd th•: ·J.!t:al•mt;'>V!'> r,f th<: charact•:rs. 

Shar,ht Th;,rr.,r,r's The Gr,::.t Indian :-:r;-.-eJ. 
J•, ;, f:1<,<:lnatln~ bl•:nd ,,f tho: lndl,m ,;pie and 
,.,,n11::mpw,1rJ P'Jlft1c.al c,<;,;n1srlo. btforc and 
;,ftr:r Jnd•:p~nrknc~. Ch;:iract,;rs from the 
,',IJah,,bhar,ita ar,; parall•:Jr;d t,, the c.harac
ti::rs ,,f lnrilan tndeptndtnr:r: stru~~lt- and 
lhr. narr:1Ur,n u,ntlnuer, ,,n a satirical vein. 
Thr: r:l<J.:rly pi;r.,r,nae fJf the epic, lhr. hlstorl
r.:~l pr:r,,,n;,JJtfr;c, ,,f Jndla and their actions 
rr:vr:rb•:rale with the moekJng tone of the 
authr,r thrr,ughout the novel 

,"Ar. Tharoor says he chose Mahabharat 
for a rr·tr:IIJng because 1rs an epic that still 
rr•vJnal r:c, with great relevance in contem
p~r::iry rnrJJa. Unlike the other Hindu epic 
f{am,,y;ma. Mahabharat ls a_ secular story. -
Ith,: Hindu gnd) Krishna bem~ the only dJ
vJn,: pwv:nu: In the hook. And It had some 
v<·r1 lnt•:rr;c,tlni; rhar:irtcrs - they had feet 
,,f, J,,y, th<·y mnd~ compmmtsr:s, they struck 
-~ti;idy ,ti:.11'-> and they had ba!>e morn:es. And 
thr·rr; ww, r·nmJty and Jealousy: there was 

~ec-;~ G;:"'! :;e~r.:;r~.:;=7. 
Si--... =:~ c::a~ct'::~5::c :~a::.:..:es 

~~~~ i. ~~~~~~ \~~;~;~ =~;:;_-!:/: ~'::~~ :_~1 
;" .. ., r":,_A::. ·::: :"'"'; -;-,,--~-3 =--•:--=>...., ,.~,=•,-

~i{JlEi~;f ~¥:0f l~i 
r!...--c•s ~an l,...a, 1:,~5':!;"""';~c a. _e.-,a..: .. =•- .. ~ 
..... <:1 .... ~- w... -·~ •• - .... , ... ~, 

1.--i ~,,Jtl:. ±~ assr..c!a.~- .. C---·--· 
E<lucat!r,n ar.rl :.ar.g:.=2.fe a=e ±e ~o p:-..=~ 

· · 1--.. -c---:1e or aspects -;,.here r:ie:::-e !S an • .-~- •·""-~'" · 
(_ultu:-'::'s.. v .. -hile ::le ]r?r..;::a;e c! t::c 
.B::tishe:s ~~ t.!lt s}"'St~= cf e=t!ca~cn :;--a~ 

~ I.. • - ·-c.'- a• ·'-e ,.,-e implei:;er:t~--' 1.,y tc.e:::: -·~ i..; ... c:.. ... ~ -~_ 

Ur.le. the-: ba-:l t0 :ea:-::1 :he ::a::·re .2.:1.:·..:a,..e 
to run the ad:::~n1s:..-a:.!.c:: L~ ±e ::.o-;t:. S!: 
Rte.hare~ r.:1~ re;,r~se::1ta:1 ... e a::::! H-=as1op. 
th'! equem· h.a~t a C'.J~·.·e:-sa~c:i. n: !:ec:r::~ 
quit'! humc.rou:. ar.d satir:.c..1. as tbey c!.1s-
cuss the basic ~tructure of Hiodl !a.,gua!'.e 
and Sir Richard's kno';t"lec1e of the :.a.n;uage 
lands him in a funny and confusrn:: :.-Hua
tlon. 

Postcolonlalism tries to emphasize the 
aspects of cultural .,,..ariatio:is and commemo
rates ·cultural polyvalency·. wherein m a 
society people at the ~e time belong to the 
cultures of the colonized and the colonizer. 
Tots cnuc,c;m bno~ forth an outlook of re
markable change 1n the aspects re~arc:Ung 
mart;!lnallty. plurali1y and otherness which 
form the baslr. of its study. 

Toe Great Indian ~o\·el 1s a novel wrtnen 
about India. during and after independence 
It brtn~s out the actions and reacuons of the 
colonizer and the colonized. Bnush political 
supremacy over the Indian sub-continent 
began as early as 1757 and continued till 
1947. But. some of the Indian states. were 
not under the direct control of the Bntlsh 
there were still some native states which 
had the benefit of their own rule and admln· 
istratlon. 

Hastinapur of The Great Indian Xovel was 
one such state. The British Resident had to 
keep himself away from Hastinapur due 10 

the powerful km~s of the kimtdom. 
Shantanu and Gan!adatta. Durio!! IS.JS -
1856. when Lord D 1lhousie was the Go\er· 
nor- General of In< . l. the British ~overn· 

-------- -·-
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REf IEWARTICLE 

A Revie" on Prospects of Zoo Therapy 

:\l:unillapalll Yaof, :\lannem \1jaya Sai S1i1, Padma Latba Khantamneni2 1Deparnncnt of Pb.'11lli1Cognosy and Ph)1ocheuustry. Yyaya lnstllute of Pbannaceutteal Sciences for Women. 
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.ABSTRACT: 
Tue tradinoual ull!dtcal knowledge of mdigeoous people throughout the world bas played an unpormut role m 1dt'llnf)111g b1olog.ical resources wonby of commercial aplonanon. Indeed. the .earch for ne,, pharmaceuticals from naturally occurnng b1ological material bas been guided by etbno bmlogical data Anuual-based medictlles connnue to play an wtpottant role III diwrse systems of tradinonal ~dicme 11orld"1de. as well as m 11:cdem pharmaceut1cals. Tue vanou~ type!> of 2.00 therapy and therapy us111g alllll.la! demed rugs bas beeu presented m the article 

KEYWORDS: Zoo therapy. anuual demed mugs._ 

l. ~ODl'CTIO~ 
ChellllCah from nature baYt been a pan of human 
milinltion eyer ~tllce our early ancestor~ began 
c.'i:pl01tw2 narural compounds to unprove and enrich 
their own li\'es1 A UJaJOf pan of these chenucals come 
from !lll1lllals. Indeed. annuals are therapeutic arsenals 
that bare been playmg s1gmfican1 roles Ill the healing 
proces;es. mag-ic rituals. and religious pracl:!ces of 
peoples from the lh't connneuts. Tue beabng of human 
ailments by usmg thernpeunc; that are obtamed from 
annnals or ult1tllately are demed from them 1s k110\IU as 
zoo therapy Anlllial-ba.ed rnediCllles haw been 
elaborated from pam of the arumal body. from products 
of its lllCtabolmu (coq,oral secrenoos and excrements). 
or from oou-anunal matenals (nests and cocoonsfl_ 

Ro:ci,'Cdoo0103.:!01S Modtliedon 190J:01s 
Amptal on ~S O-l ~018 tA&\'Publnurus All nglu t!Stf\"M 
l/rJ J Pl,rin,i,ro/ogi and l'Mlfflllrot/nriMlfS !OJ S, /(}t cl · 7 .-S..'. 
DOI'. lo.5958'?321-58.16.1018.000H.!I 

Tue trnd1nonal medical knowled1te of indigenous 
peoples throughout the world has played an unportant 
role m id.:ntifymg b10logical resources worthy of 
co1lllllercial e:,,'J)lo1tat10IL Indeed, the search for new 
phannaceuucals from naturally occumn!!. bmlog1cal 
matenal bas been gwded by ethno b10log.ical data For 
example. :\le:aades (1mp11bhshed data) recorded tbe 
medicinal u~e of 50 annn.1ls by the Ese EJa people from 
Peru. Tue blood of the bL1ck caiman Mefm10s11c/111s 
.Viger is used to treat epilepsy and strol..-e. ants of the 
genus Pse11domm11£'X are smashed and ptU m toothache, 
po1sono11s the nmmal. the more potent tts ant poison' .ht 
India nearly 15-20 percent of the Ayurred1c medtcine 1s 
based on ru.wnal-denred su~ances. hi the area of Sierra 
Madi-e people use to say 'The more or are left to btte 
palllfnl Joints; . 

2. HISTORY: 
Records of zoo therapeutic practices ha,·e beeu identified 
Ill the SUl'\mng texts of ancient culmr.:;. beginnmg \\ith 
the earliest written records. For e.~ample, htstoncal 
dOClllllt'llts of ancient E!!.)pt sucb n.s tbe Embers Papyru~ 
(1550 B.C.) lllclnde med1ci.nal descriptions of au.um! 
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R;,, ,A.Ja,,rn11/ofl'firr,,r~ Of'\1tllt/R.1!r111!~~nu'llltr 

~ub~es such M hCX!r) bmJ blood ~ n-bale 
l.lmfflm,. nnd n~ ~ct ~m1\,. 1100M' otbm 
Amnuh b.a,e drat!) pl.1)cd a cru1r11l role 10 the medical 
pbarn1a,;opc1.1s of IIXlNJnd for at least die pat 3 000-
4.000 )-e.m fod!) BIJIJllill•ba-.ed lllNJClllrS c001muc 10 
pla, 111 1mpMlllll role m di\ mt S} stems of tradtnonal 
m.:d1cme \\Ofld\\uk, ~, well a, m IDO\iem 
phanuacem1cah !110 ~iood euruples of thb wcludc 

h~ I. Zoo lllrt•~ a11r,g ,triit-. ~~~~ _ 
l!ttl'llu uqa,li<dmda:r~ooditwpria-:lp..."t't« 

ACT (ll:lpOIClilll C 

pll \Jpa :ne Bott 
SJ1lplcirew of Oixp• 
ac1thJ from mt.1111 fuh al lbr: c 
therBpCIIUC\ fiom IUXleul lllDt\ lO prescnl 
rh:!1 Ihm mt may be ~;OCU!ed v. t•b 
efficac:, 

Iobnl~ 
~-.-r!.!loth~1dri=da!!.!1.!..!•..,..,;~!!'!ed!!.l~~-~srmD!!!!!!J)~a~d..~s~ __ __._ __________ _ ~ 1M blood gatbi!ffli '111!1'. ha, m~ rut llr ,n oflllt lllllllll "'ll?:11 fmr m 11111U1:i 

- . ' II 1)111 Ill~ IDDUlls of~ 1.1111.' ammo! 
Cli~t(fre\l:) AilJbNl-.mti\t=rn tt..-ool:ed-.'lllltmad Tobo!21-=ils ~U<!IJ!tlai1llf-~ •-t=:her 

\!lltdlbal 

Cobl\<hl 

~"~ ~frubmdapplled : Tobe:album - --Co,nmlk I Dnd: To~amr:.-..:malpau::,ao!pai~(~·m 
----~-----------------~Cbi~~idn=~m;l~a,o~mJClllll!) ___. Dmol: ""' bcl Ill !leil -.,S 

Do!tbn ! w,el~ 11111S1--.lr11m4aollles 
, Dookt\llllll: I Druck fresh I 1>hea!romhsmtllil~ 

~t §!__ -i ~1'!1_'!)11_~ iOOt~---i--
Hen =rular I Tbt membrane of Git 1111".cubr "10Dllrb u f'SIDCl.d 11111 

To cPS rlllrm 
lollHtlDlt'I"~ 

>lomadl I dned. lbt aod malt Ulo a~ 
Hoo,v 

I 
Appbede,;ia:nalvlllllkii,~;n - . -

; Appkod co tht IIJiCOia 

There are ,everal ~cdlent srudiei th.ti di:-.cri~ tlJt :.VIC 
of medical phannacopeias in different cm raugin2 from 
the temh to nmeteenth cennirie, 10 the ~lechtmaueau 
ba~m. Thi; inclu~ ;rudie-. on MechC\·111 zoo th.-rnp) ID 
the LC\'3!Jt. zoo lherapy usmii \'3110\b animab "·a, gi,·en 
ID table l People who rue allergic to certau1 ,ub<.tnnce,,, 
or who want ro a\'01d certam arum.,l product~ for 
reli![iou~ or culniral reason; may need 10 mo\\ Jbout lhe 
ongm ~ource of dru!!, and e:xcq>1et1b coo1arued \\lthm 
tbeu medicines Tut, document rrondes mti:rnlanon to 
a"1~l chruct,Uh iu dealing 111th the,;,e I)µ:, ,,f ,iru.lti.>n,,. 
A nwnbcr of roedicult'> (UlClu~ tablets. ll!)C.:t:1>0,,. 
cap;ule".. crealllS. !lllXTllrts and \.¼:cin~) ,ontaul arum.,! 
producti. or are ammal denwd for oarupk ¢1lt1n 1> a 
part~11ly hydrol)7ed collagen which 15 USlially bovuie 
(beet) or porcine (pill) m ong.m. Gelann r, ~ m 
makmg capsnle shell, and i, ooe of mmr t)lJt!S cf 
,tabilizers added to pbaroiacanical iroduct$ ,ach as 
,1\ccme, Hcpanu. an miecrable anncoogulant. 1' 

prepared from a pomne ~ourcc11• Egypt1?. 

3 ffPD. Of ZOO THER.\P\: 
3.1 PET THfRAP\ .-\SD \IE.'\1 AL HEAL m: 
!IUc!raCIIOUS \' 1th amrnal, arc COINderl!d ro Jliltlc!ll[S 
sufftrmi: frooi pt-,,H111111muc ,tr~s di,oide:r and 
P~)chlJDlC dbOnkr, Anure) lhtrap) I> \NO to n'tal 
dqre,,10n. (Fi~ I) (ww,, dog.nme com) aoo de..,ea-.t 
BP (Blood prc-,;urc). Alzbe101ct pattcm, t1 ho li.1Ye pel'> 
m theu home are ks.., likely ro suffer of illlXJe!)Jl H 

' • 
r}f. I l'tt~pr ad-al la~ 

1 
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Nanoparticles for Herbal Extracts 

Vani Memil111palli', AmuktA Melyada Atmakur1', Pedmehrth.a Khantemneni2 
IA of Phamta 'f.11 :, and l'in1oc I tn r n I ( 

Eu krpim li}lll.nn1d Km1'1111J DI mr1 t, ra Praddr,l 
PlianlUJ(o n I ~ritll('("': for n ~ ~ £ml:tpad1 li14'l111 

\Wurl 

Hcroal median,-s ha,c been \\~eh U\ed all o,'l:f the '1orld \ll1CC llllCl(lll lmle. aM hat-e b= r 
~ ,11.1atl'i IUJd p.1nC'l1~ for tbe11 bct1a thcrapeull: ,alut ~ !ht} hr. c f~cr am crsc cffo: cc 
IOOde:m mediC1DCs Phytothi:tapai!IC$ Dttd a !OamJic approach IO dd1ntl:lt! l!i.: l~ m a 
llllllller to mcrea.sc pa11eii1 =ph;t:u 11:id illnul rq,ca1al adm=m!J.:n Tin can be ad!le'\cd bl de< 
oo, el dru~ dehYCT) sy~em; (:'<'DDS,) for bmi:il constt!IIC!Jb :-O'DDSuir• a:il} r:d:lo: the rcpt al admm; 
to overcome 110n-co1.Uphance but .!lso help to mcrease thr thaapcuuc ,m ~ r~ tcru:tl) am une 
the h1oantlabilll) One ,ocbllO\ el approaclrn IWlOtedJookm. ~:mc>-sized m drln ::cy ) C'llH <ihcl>Jl d 
b.1, e a pote1111.al liml!'e for cnh:illCIJ.l!! tbt a::n ~ and m-ac~ jil)bklm ffiOWlal -ah pl.ml mcd ,llli:", 
Hew:e 1megrnnou of !he uanocamcmLs an :'<'DDS m the a-u!maml medicme systan I rncnual o cct.cl:. wcre 
duoruc di,ea,e,, \tich a- a<.tluua d1abt-tc-\ cancer and othm The 411Kk dc!>Cnbc.. Cl.JO mm deb, en ~ 
propatJe;. a1.h-.inta)?es. di'i31h.i::tta2e\. 1)-pe<; of nmcparud..-\. 1bar mdxxl of ptcp.nllm. drlfmnt 1WJC1 bet 
ruedic111C\. aoo nano btlbal COi~ 111-ailahlt rn ~ amut 

Kr\ \lords: Herbal drug;_ IlilllOlechnoli,;cy, no,-d mtl!Z ddn-n:, ,, = 

INTRODUCTION 

Importance of herbal medicine 

S llll:e anctcut uwe. bawl rcmc1lil-\ and 
aanual ptoduds (:I.I',) arc l.>tUIII u,;cd 
c11rc the W>ea'>C\. \P,, tluI rr 110latai 

from 1hc plaru, ai e biou11 ns babal muc~ 
PiacncaU, l~h~I remcllm lui1( 1hc dtle h:!i:k 
long h1,10J) to !he CXNtncc of 1hc humm 
cmhr.lllou 'le\\ nio.bl'mcrne ht1!lll dn-clopcd 
ond" di be drwlop,:J 1:11dlllll} b) Ille ~IClll~s 
tl11m1gb 1hc 1hffatnt 1\11~, H<m~cr oluol\ 
auc10:u1 or hcrl>al 11:mcdic\ 1111d \'I\ hA1-e bttii 
tlieril{l(,of1~1llC111rn11:S [ntll(,IJJ("tCIIJ'11lK' 
lxfoir the Jm1"al of 111¢1 tbrou~t \l'T«JIIU!I 
co11cmted to \111111 1hseo1m 9(>-9\ d1111t 
IIL11efi,tl, \Im \Pl, lnfhmlilllOll IJll !ht \0111.:t: 

,,fu~ dm[!)' ue.ul>> !OSI 200· ,~hC'I die 
approx.nu;11o:h, half l'I the dnll!\ 11t b~ 
oo rhc \1' It Im bfflJ J)f(l\ed 1h;,t \'Ps 
111c 111011: 1olto1tanl) Absi.uUl"II than \1n11Jcuc 
1b112; Althouµ the hffl,a) fonuub!rt(ls dre 

not ~JC(IOO to t1<-i1 dtS(;i~ iropci~ 1bc:, 
can help m l>enct ll131l.?11~lll of disca C'i by 
tl1e paucnt hnn...:lf It Clllt unprow thi: qtWJI) 
ofhte 11) ia1mgu1nnt1onal sup,fonan as "di 
<;;1h-er llllOO))-ll"llclt1> ha,r bc,en ~yntllC'\llcd lor 

C a,r/1011~·,wwn l•e/1,oba<t,111 lcl emact 

The plan::mwal romin c, n-ac I d ttilro rcct:.Jq!IO, 
1'nt dc:\d~t 11~'in uynthctll.' n:;ib..~. fOI , 
f th: mcd!Cll)C\ b! bcai &:m ~ fmn !he fem ~" 

De ~al c arc trxun 10 &\ ck-r1I11 th: 
• Pl :ttnng Ol ci.!i~- lbi:t11J1CS &lid «k\tlvflll(l!t the 

lllllQMl( pl.u-t >(lj ,i, l'f he bl.I rroiro:. 

Novel drug de<Mtry sy5tem 

The rumo!no\'d ~ dcli,av ~, >1cm (~DD<,) l\ ro Jl(l'\tt\: 

I th~ ~ I of~ I tbr: <lJ\lfoi-i e C w tb: 
bod) to ac;:uuph\h ~~h mi then maw m die dNlcd 
dzua roncrntr l'O Tur.: dmF, d.:h1 a, tcm ,wultl dch,cr 
Jruii Ill a mi.~ rooool b, the DCCrnilnh of the bod, ,~ 
u 1pctUJal lam tlf tMIIIDt!f llr prune nm~ of 1~11r.h 
aud dc1elopm.C111 for \DD~ aic lqlO'IOm~ 110 ome 
IW\Jµ.ut1c""- tr:imdrnual mu;: tlclr.m llllJ ll!D l'f.ll 

\11,h~-s li>r OJnf:lilftd,,nc,: 
\'mt !\lillUlllap..'111. lkpastwait of Pharmico~S) lllld 
Ph)10ChanlS!l) \ tJJ}d lmutmc of 1r1umutct111c,J 
Sc Kores for \\omcn.1:..au:q,~ \ g~,a11w Kn.haa 
l>i1J11ct Auetra PDtdc!h. IDdtl_ 

E-uiail \'arummnllapalh 1-ahoo co w 

Rttrlltll : ~ 1-0:-2016 
Rni~d: 1';.-0.j.:!0lt, 
\mptNI. '.!.~--0-l-~16 

Awa Joornal ofPfmm:s."On:$ • ~-Jw !OJ 6 (S\lwl) • fO (2) s~ ---
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, tr aT Nanopamclcs for berbtl extr.Jcts 

sy<,tem. 11ucroeiic;1J)',11lat1on m1crocap\ule,. and pol}1uer Ill 
drn~ d,dive1) 

and propertil!'>. Parttele5 are funher cla,sified accordmg ID 
dut111de1 {F1gw.e 2].i! 1 

Nano drug de/Ivery systems for herbal extracts 
Phytotherapennc~ need a men11fic approach to dehver 
the compouent1 m a ,1istamed maimer to mcrease patieut 
complmnce aud a\'01d repeated ad1111ni;tmt1011. Tiu\ can be 
aclueved b} de>t!llllll!l NDDSs fo1 herbal con,nnieuts 'IDDS, 
nm only reduce 1he repeated adn11m,1ra11011 to oren:ome 11011-
complrance but also help to mcrea;e the thcmpeunc value 
by reducm!! toxtctl) and 111c1ea1mg the b1oa\'mlab1hty r 
The novel camm \hould 1deall) litlfill two p1ereq111stte<. 
Fmt. 1t ~houlcl dehre1 the clrnp. a1 a rnte drrected by the 
ueeds of the body ovei the penocl of treatment Second, tt 
,llould cllannel the acltYe entity of llerual drng to the ,1te 
of acuon. C'om eut1onal do:,a!!e fomi; mcludinJ!. prolonged
rctea,e do,agc fo1m, rue 1uJ<1blc lo meet uone of the:,e 

Properties of nanopartlclesf1
HTJ 

It has a munbei of adnmtage-. for herbal c\111!?, mcludmp. 
enhancement of ,olubihty and b1oa\'a1labil11y. protectton 
from toxtctty. enhancement of phanuacolol!lcal acun~ . 
enbaucemeot of ,1ab1luy. tmp10lll)l! !hsue wacrop:t~s 
distnb1111011. mstamed deh\'ery. and pmteclton from physical 
aud chenucal de[lrndattou Thm,. the 11a110-s1zed NDDS, 
of herbal ch11gs haYe a poter11tal futwe for enboncmg the 
actl\1ty and 01·ercollllllg problein, as,oc1a1ed wuh plant 
medicine, "lanoc:uner,; applymg. to herbal rcmedie; \\lll 
C311)' the optmnun amount of the drug 10 tbeu ,tte of 3ctiou 
bypa,>.1~ all th.e l\11Ttcr, ,u,b ,15 acidic pH of stomach. bl'cr 
mctabolr-m. and wcreast the pwlOIJ!!td crrculation of the 
dnll! m the blood due lo theu simll 51ze '1.IJ Haice. lL'ie of 
herbal remed1,:;. m an ~DS will e:nbauce the 1111pro\'eruent 
m the u,e of herbal remedt~ thi!t \\,II come forth to ircat lhe 
1·anot1s clucmo!Ojl.lCal dt,e:i,e- ~ 

::-Janotechnolog) 1s approachuig IJC"II paradigm for drng 
delm:ry system by their uniq11t .mall siu aud colllTOlltd 
relea-,c of tl1e druf?- Hence. 11:,m~ ·-nc:rbal remetl; .. m lite 
nanocamers wtll mqease th po1en11al for the rreallll£Ilt of 
1,mou, chrome dise.tses il!ld health bcuefit1 Thi, field of 
phallllaceuucal 1cchno!ogy bas F!OtfU and 1famrfied rapid~' 
111 m"tllt year~ and e1uer1?ed 1mnendou,ly from macro le'\ el 
to micro IC'\·d aud atrrently !!!OITIU!Z al molecular level. 
1 e . u:mo level TI1c uuportance of teclmolog} m the field of 
pb.1nuace111ics and medmni: has been es.er growm!? dne to 
tile cliaotn11g trend; of dt-l·elopm~ dru~ and druj! deliver, 
S)"Slen1s 1 :--laoottcllnology u1 wmc :-.'DDSs like ocular 
dtu11 debwry ha, beei1 n~ed 10 enhance the btoaHilabtluy by 
O\·erC01111J1l! the drawl.,ac ks of the conw1J11onal do-.1ge forms 
Tins 1; poNble d11e the cap,1city of tbeuanocamcr~ to pro!Cl1 
the enc~p,ulated dn12 molecule ruld tran1port 1t to \'arJOl1' 
areas of the eye,' [F1gttrc I] 

Nanopartlcfes 

'fonoplllttcle; an: pamdes behr~n I and l 0011a110metet, 111 

They are effcctm ly a brul.ge between hulk matenals and 
atounc or molecular su11cn11es 
The }ugh surface area 10 volume ratto of nanoparticle. 
prov1d~ a tremendous dn11Jl!!- force for dilfus101L 
especrnll) at eleYated temperanm:s Smtenng can take 
place a1 lower temperat11res. oYi:r shorter ume seal~ 
tb.111 fo1 lrup.er p,'ll1icle, 
Su~pe11,1ons of 11ai1oplll1lcb lll·e pos,1ble smce the 
mteracltou of the particle surface \\1th the solvent 15 
~troug enough to overcome deru.tty dtfferences. winch 
othenme UM41lly resnli Ill a matenal etther ~mlan!! or 
lloaun!? m a liqmd 
Nanopa1t1cle; aho otten possess uuex-pec1ed opucal 
propen1e1 as they are ,mall enough to confine 
theu electrom and p1ocl11cc quantum effects. For 
e:<.11Iljlk gokl oa11op;uucl~ appear deep red to bllKk m 
so!UIIOO 
:-Janopart1cle, w11h one-half hydroplnhc and the other 
half hydrophobic are tenned Janu, pa111cl~ aud are 
pa111cularly effective for stab1hzmg enmlSJons TI1ey 

r: - ----, 
' 000 ~ I 

0 0 0 ·---"-- \ I O o O ~ ~ 0 0 o O ~II'!! p<odutts 
00 o 

General we of pal11(~ Pamcles ao 001 e~ity \ 
( ab50fb into skm 

l~t~ •. ?~!t ~a!'.! ~~{ _.,,~ •. ·~ !-; ._,,,,,,.!!,,_ i~-... - .,s.•,~ -;----.~o I 
\~ ~i.•I ... 0 0 

• : 1 

Nano-me partxlf lng1edwn1S elfecnvety \ 
technoiog), translel/ed deeply m~ 

Figure 1: Transport of drug molecules through skm 

s12e In naaoteclmology. a pai11clc 1s dcfmcl a, a ,m~ll ob1ect .. _ _J that helia,·i:<. a\ a whole nmt with mpect to n~ !Tiln,;port Figure 2: N,111oparlicle 
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RESE. IRCH IRTICLE 

Anti-microbial Acthity of Aqueous Extract of :\atnnl Presen ath es 
- Cumin, Cinnamon, Coriander and :\lint 

S. Suodar•. K. Pad ma lath a. G. HelasrL " · \a\3nlhL B. Sal \ a11Dada. B. ltkh~ a. 
R ~aga Jrnthi, T. Sra, ao.i. 

Dq,anmeu1 of B101echnolo~y \ •Ja~· ht,rnm, of Ph..rn.a,e, c.,J S..,mc"' lor \\ amen. \ ga,,nnda 
Andhra Praoob • '~ I IOS. lndi.a 

•correspoodm~ Author E•matl prP">und.arilyalloo.~e.a 

ABSTRACT: 
Tb1.> ,tud) w;u auned 10 OYercome 1he pioblenu ol 1fl16cul ~•m-n m.cd m loc-d ftt>fflattoo w11h iurural 
pt~,en·atne, In 1hi, a,pecl. four dtffo(lll plan!S 11u ""lrr•cd w.;b a, bl,.\ C1l1Il1ll. =ou. =andc nnd 
lllllJl for aut1·m1m>b1al actl\"11)' a~am,1 ,ome food bo= pabo~• w.-:h a. thltt FQlD ~l\t 1II1oom=uu• E co/1. P nr111g111osn . .S mmrC"irrns and 11.irtt !_[l&m tlOUln-rlllJOt)(Jfµ::wm w.bu 11.>nff ubri Sa , 
and B a, rm A sdec1ed plant matc:nal II a, extra.tr.I b) tbr Mixblcs •ppar& • •llh II a•a Aqurom t\lrn-1 md 
m combmauon ot cx1nm (I I) ra110 11;i, prqmNI mxl 1nh1111ctobul iKll 'ti\ •'1• &IW)7ed In oi::u due 
d!lnmon method Accord!u!l lO lh< !l~ull, obtawcd 111dindwl (xtrxt ot mm, l,Plml E. roll h.l, rrodu,'NI tbr 
111~1 zone or 111hib1uon IS nw, The ,.,_n,,1 01 mml "'llb ronmdn "1lot,cd 19 mm of zonr ol 1nlub1t11m 
BJtlllll,1 E roli O, eull :ill 1be plllllt ntracl 011,l 1beu cowbi1u1100 \bo11-cd ,-m. FOod tt11bactfflll actnll) T~ 
PL1u1 c\lract are most probably med ro, tood ('Tr,m11hoo than the cbcnuc&I ple>cl"\ 111\'t> bcot1'C ~ dx-,m,il 
prc~11II\ e wl11cb len,·c, the cheJ111c,l 1r,1due on lbe 1,'0d \\h1<b cm came bnn 10 ~ hie I m1ba ,-ru~ 
ma) be earned oul 10 screen the, nhtihlr ,m1111u,1uh1al ,,•1n1111= lll<'>fflt m the p!mt ma1r11ih 

KJY" OROS: \111111ucruli1al ~Jltual p1<-..m,1IJ\~ Pl.mt c,m--i-. i\t3? Ch..: l>lffmion. Zoo: of wlubitioo 

1;1.TRODl C 110\ . 
Food pie ,er Minn 1 3 1cduuquc 11, fiFht •i~111,1 
1111croot~1111,11" C>lhMin,c th~~ •1•otl the tooll 
World1\ ,de u\c of food pre1,<I' ih• cs "mtrcaunii I I •• 
c, .:i-v )tar1 TJ,e ar111icial lood p1<"'>cl\;III\C1 ' "lu,c 1hr 
lllOI\Till'C le\ d ol the looJ 0111I pre, e111 11~ 
UIICIOOl~,IIIISIII !ITO\\ tl1 

Rccci,tdoo 16().l..:016 \lodititdou 1<0•~016 
At« pl<d Oil !Io• !016 C RJPT . .\lln,!11 ~cnnl 
Ra,.,rrh J p~.,.,.._,md T«A 'lllo o, 11 UJ.J.l 
DOI I0<9'S097~ 1'8\1116001<91 

11 Pel\•• ,1111i,.,'\ld11J, pre, tuflllg d~llll,1\ rTa,tJon, 1!1.11 
rau~ 1~ ,,:1.1<h1ton ol 10<'<1. tbo-.e =111 m 11, spotl.,1te 
rutd 11 ,an be hanutul llt\":ltnt ot ,bc1111,;al ,~ldttc rctnm 
111 n>Od, and uxtt&ed p,llent,..J n,l li,r cnu.er T1..-
1unull pthn\'llll\ t, Me "ibt1111ets tlut >h>\\ 00\\ll lbc 
.k-0111po,1t10n of b1oloiocal products It can add 
nttll1enl\ lw m ptocc,,ma mu 1..1tt nnd effccttn, 1ool 
1,,1 prol..-.:llll~ the 1000 frnm lllt.ffl\ll!-AUNlb l'llllll· 
b~•ed a111nmcrob1al, 11.11-r wru 1ber.1pc1111, tffect \,,th 
lts<er rnk effect, 

Arnfic1al pre,cn·atn ~ m.,) lead 10 to.'l.lc cffe..:1 So. Ill<' 
n.1turnl !lle..cn 011, n bl e cnmamon. conancler 1111n1 
bl.id: c1tm1u "•re $tlnied to rcdncc the eifn"l of to~ml) 
11roduc.-.i h) a.tllfi.:i.tl pr= atn .-. 
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RL.-w,d,J. Phann ad T«IL Ot'"> Jah :010 

Cinnamon belonp 10 the family Lauraceae Cmnamon 
bark 1> u,ed a, a ,p1ce and popular Oa,ormg: m 
numerous akohohc be,·era~e, It has !!ood anru\Jabeuc . 
au11-mfl,amma1ory ant1~mlan1 and an11-m1crobial 
ac11,1t)' 

Conan<\et beh,ni, ro f;wuly Ap,;,,:~e All pan, of the 
pl:ml are edible, but the frNl lea,"" and rbe dned ,eeds 
are tud111ouallv u,ed m cook.me. Both the lea, es and 
,ced contatn ;u;!IOXJdant actl\lt\ i TIils " found to cure 
md.!11.esllon as well as mduce wtite m.d1111 mmute•: 
Tue, are rich m mamw A. nlllmln C and nt31ll1Jl K1 

Mmt btlong, to the fanuly Lam1aceae !\1lllt was 
ongmally u,ed a, a med1cmal herb to treat ,romach ache 
and chest pams It conta1m e,,eu11al oil and meuthol 1, 
pan1c11\arly used as flarnnng:, m breath fresheners 
dintl., annsepnc mouth nn;es. calmmg an.-oety. and 
promotm2 re,1ful ,leep• 

Black Cwmn belongs to the fauuly R.anunculaccae 
Black cwmn 1, u.eful m cance,1, whose 1mn\1h de~nd. 
on ang1ogcne,1,. The seeds are used as a sp1ce10 

studies 
4. Extnrtloo or Plat '1a1Prinl 
Fmhh· collected plant marenals ,uch as !\1llll. Black 
ctnniU: Coriander and Cumamon were powdtered and 
,tored at a room tewperamre Tue extramon wa, earned 
om with waler br som!er apparatus I~ ._ of dned !\lull 
powoo .,,. 3 , ~-:ruacted wllh 1~5 ml of water by '>Oxh!et 
appara!lti foe 4 hrs1: :! A<1ueon, ~t of lllllll powder 
was preparedmd ,toted m the ~fngerator at 2-~ C Unlll 
11 wa, w.ed fm ~ an1umcrob1al ,rudics S1IWlarly. 15 !I 
01 dned bbcl,; aumu. conander and clllil.1mon powckr 
was e..-.incted ,nth I'.!~ ml of ""ta· ;q,araiel} by .oxhler 
,waraln\ fnr ~ hr< 

5. Srretuing of Antimicrobial A<1hil\ 
5.1 Prepu-ation of lnocnlum 
A loopful of orizamsm w.s taken from a cttlrure of E 
col, and moculared mto 10 ml of Mucller-H1111ou broth 
A similar procedure was followed 10 prep.ire the 
moculum of oth.:r ba~:enal species i.e. S aurcus. S 
mm cesce11S. P. ae111gmosa. B cere11s. B subllhs The 
broth su,pe11s1on wa, then mcubated at 31 ' C fo1 3 hr 
and unhzed for ant1bac1mal a.sa)'\ 

TI1e pre,eut \rudy was hanng. warn acctttale g.oal to 5 2 \ltdla for Te<t Organism\ a,·01d the mk of artslic1al presenat1,·es in food Mueller-Hmton agar medrum (19 !DU) w.s dts,oh·ed m pre,erYal1on with the naturnl preserntJYCs hke '.!SO ml of di.tilled water and au10cland al l'.!I ' C for 15 cmnamon. conander mmt and black cumm 1'.lllll at I~ lbs Then. 11 was inoculated w,th gram pos111Ye 
and o.ram ne~a11, c m1croo11ian1g:i1 and poured 11110 ,1e1ile '.\U TERUL A'.'iD '.\lETIIODS: plates and set aStde un11l 10 g:et solsd1fied I. Pl•nt Mnttrials 

\h111 (.\le111/,a ,p1cata) Black ctlDJJn (.Ytgella snm a). 
Coriander (Co11a11drn111 rnnm111 L). Cmnamon 
(C11111a11101111m 1e111111) u"d Ill rhe present m1dy \\ere 
procured from local shop, of \"1Jayawada . Andlsra 
Pradesh 

2 StJ1Ddard Drug\ 
Te1racycu1c (Broad !ipeClrum antib1011cs) and 
,1rep1omycm (Ammot1lycosid1c an11b1011cs) were used as 
~tandard druizs 

3 !\tirrool'l!"Dh1m 
E ro/1 CSCIM '.!'.!~6). P 11e111g111osa (:-:CTM '.!Or). 
Seira11a mm ce,cem r.-crM '.!078) and three gram 
po,1IIYC m1croorp;nmms such a, .lfm oc0<cus /111e11r 
(~CP.v1 !871). Ban/Jui 111bhl11 P.\CTM !~JO) and 
Slnphr/ococ,us a11rP11s r.,;CI!\1 '.!~94) \\ere used m these 

5.3 Agni' Disc Diffusion Ttrhnlquts 
Paper disc,, were dipped asepncally 10 four disllllct 
aqucou, extraCI$ such 115 !\1mt. Black CUlll.lll. Conander 
and Cumamon As well as the combmallon of all the,e 
four em-acts m I I ratio and placed o, er Mueller-Hmtou 
A[!ar plates seeded ,nth respecu,·e pathogens13 1' The 
plate, were incubated m au upri~t pos111on at 3 7 ' C for 
!-I hrs The diameter of mhsb1tson zoue was measured m 
mm and the results were recorded 

R.ESn TS A.\1) DISCl'SSIOl\ 
Antnruaolnal actt\1ty of nanual presen1111,-.,. such a, 
mmt, corumder, black cumm !llld cinnamon aqueous 
extract\ were e,oluated and reported m the followmg 
Table. 1--1 and Fi11.s 1--1 -

Tabl,.} Anhnucnbu11 acu,,11_ of ,atur-21 P~~_!uti\_!!JJUUI g_nw D'(Jtrn \IKToorpnnws S;,iO PU.YJEXTRACT ZO'\r'. OFl'iHIBITIO'I (am) -

~mn 
lll.ACKC~!~ 
CORIANDER 
CDlNA.\!CN 
STREl'TO~IYa:-;(51md,rd IJru_!) 

£. roli - P onnproia 
18 7 
II 8 
9 6 

16_ 

844 

9 
I~ 

S •t1rcnrttn 
s 
1 
s 
6 
!I 
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ABSTR-\CT 
, The mtennoo oftbe presem ;mdy IS to fmmlate nnroadhe;n-e =~ cmttmm~ amenlme try cmplo}mg 

xanthan l!1llII & gum kmdagogu as mucoadhe,i,e ag,o:tt md by adajtlll; Kil~C geiall<II techmqtr R.e-;pon5e 
Smfac.e C~te de.1gn \\-a!> c:mpl~ed 10 ;tudy the effect of mdqicndau \lnablc,,. pol~mct cooccnl!ahon tXli 
and sodrum algmate coocemranm CC) m dq>aldent ,-anables IlllDlildhesioo IUDe The be<,1 balch atnoned a lu;h 
drug c:nlr.!jE!Clll efficiency of 9· 1~•• and a snll~ mdct of96 9S~o. perc:ora;e nnxoadhe:;100 afta 10 b was 
98° • Toe drug re!e.!~ wa, al'° su,tamed for 1 ~ h. The ll!"'l)!!!ed mocm~1w l!l!crc-,-pbere<> ~e chi!nCtmzcd ft!" 
\'arious propemes like preformulanon. fl.ov. properties. m 111ro mocoadhe!.100.. in 11tro ci:cy release. eniraJ;IDC!II 

, efficiency and surficc properties. The external and m1anal ~cc ~cal cbmcte:n,ncs of umcoadhc,,·we 
lll!crospbms were am:sllp:ed ll'l::l~ 5.=nm:? Elec:rc:i :,.1icr~ (Se.{) The :·crm::=na:: wl::Jd: ~ rerrer 
flow properlle\. m I ilro drug relea-e and mtrapment effimncy ~ -,elected as opnnuzed foonulanoo I e. 
fmnulatian MGK5 The in 11rro releast ixofiles fr001 opllllllled f<nDDlation, 'II-ere awliro oo van.on;, rdeas( laneuc 
models of dnu! and su~ested that the drtu! release li:om nu~phcre; follo'llffl noo-ficlJan ~oo. Toe oponnzed 
fonnulanons :-.1GK5 was subjected to stability stooles f(J( SI.~ lllOllths at -409 =2'c & ~5=511RH as per ICH !!Wdelmes 
and rcsolt ,hO\\-ed that fuffC were no changes m ~~~cal ia-ametcr!.. lmnulanon patamder; and m 11~ rd.ea~ 
studies. 
Kryword\; :-.tucoadhesl\·e M.1crosphert!.. Cune11dine. Factmal Oe-,1gn_ In 1 uro study 

C\"TRODUCTIO~ 

:-.ticrosphere C3Irar S);t= made from !Ji.: 
uaturall.J occ\lIIUlg b~ble ~1IX2'.s b.i'l'e 
attracted crostderable anaition li:,r ~ral year:. m 
sustttned drug dell\'ef)' Recently. oo.,age fixnb 

that an prcasdy conrrol the release rates and 
faI?;tl <ngs ID a -pecilic body site ha,~ made an 
enll1llOIIS imp;lc1 m the foonolanoo and 
~dopmem of ncml ~ ddi\ err S)'\tems. 
:,.IiJo;pberes fum an important pan of ~h non:! 

mndjpar.C'OS 
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drug deh,ny 5)-Yems [1-.l) They bJ,·e ,aned 
appltcatJon\ and are prcparnl IJSIDt assutcd 
pol;111ers Hov. e\ff. the sums of tbnc 
1u1oo~phcre, Ii h1111fcd Willi! to tlu:11 l>lMI 
m1di:nce tune at the Mte of alY.OfpllOll It would 
therefore, be ad\antal!cous 10 ha,e means for 
pro,1dm2 au mtJJDate contact of the drug delrYery 
system with the absorbing m('!Ilbranes 141 This cao 
be acb1eYed by conplinl! bioadhrnoo charactemUC'J 
to nucrospheres and derelopm2 b1oadh.;s1Yc 
m1cro,phere-;. B1oadhem-e lll!crospberes hare 
ad\cllllal?~ ruch as efficient abwrptton and 
enhanced b1oavatlabtlny of drugs owmg to a hil!h 
,urface-to-\'Olume ratio. a mnch more mtnnale 
contact mth the mucus layer and specific targeting 
of drug, lo the ab'>Ol'pttou ;1lc [5] 

Cllllettdme 1; a h1;tamme H2 receptor 
antal?oo1s1. which 1s 1ndely prescribed m zastnc 
ulcer,. duodenal ulcer, and ga,troesophageal-;efinx 
disease. It 1s poorly ab.orbed from the lower 
gastrointe>1mal tract and has a sbon eltmmat100 
half-h.f.e (~ '.! h)[6] The pr.!r?(lse of the 1•·orl:: "as to 
prepare Cllllelldme (01) mtcr<Y>pheres m order 10 

achle-.·e an atended retenuon rn the upper GIT. 
wlllch may result m enhanced absorption and 
thereby improved bioarailabtlity 

.\L\ TER!ALS .A.XO ~1LIBODS 
:\latl'riak 

Cimetuhne was obtained as a gift sample from 
Anrobindo Pharma Limned. Hyderabad. India 
Sodmm alginate was obtained from Prullni 

Chenncah Mmnblll Sodrum Ca:tor; Mc1 
Ccllnlo,e Xr.:han gmn and fr..im r were 
obt.amed from ~~ La~ lJd H den 
<Auer d1t'lllH,ill, ne of P"UllllllU1 l!4.. pd: 

.\ltlhod 

C unetidilie mucoadbfil \ e iwa c,;pbcr o a c 
prepared usmz polymers sodrnm alrmatc. cb;;os.a.:i 
~ CMC by 1000trop,c !!tla!IOO me!!wd .-,, J 
fujj i.acionai design u-as employed 10 srod) me 
effecr of independent \anabl~. pol)IDeFo-droz 
ra110 (XlJ and wrrw2 speed (X2) on ckpcide!l 
,aruibk, pcrcem.;ge muco.sdl:Jt.,wu. drue 
entrapment efficiency and snlhn? mdn Dlffe:reiil 
formulatioos were prepared by u~2 differeut 
concen:rauons of polymers and mucoadhrn.~ 
agent showed m Tablt 1 & 2. Cuneudme 
mucoadhesn·e rmaospheres were prepared usrr::>? 
po!}m~s ~ algim!e & '2!l1!ran g:!I!!! aoo ~ 
koodagogn were used in different concentrations by 
tonotroptc gelanon method In tlus method. 
weighed quanury of ameudme \'Ill> added to 100 
ml sodnw alginate. xanrhan gum and g,:an 
koodagogu ,olnuon u-ere Jhoroughly m.JXed at HlO 
spm R.esnlran1 ,;ohmon n~ extrndcd drop ffl.Se 
uitb the help of S)Tlllge and needle mto 100 ml 
aqu= calcmm chlonde ,olnnon and snrred at 
l 00 rpm Aiicr ;tit,.ng for .30 mm. ihe ob.amf.d 
m1crospbere, were 1ns.hed 11ith 11"aler and dned ai 
6<J°C for -1 h 10 a hoi air 01-en and ,tored m 
de;,iccators ("i]. 

Ta bit 1 (a): Optiruiz&fion of Ciruftidlnt \lncuadllfsilt ~Iiulhplltt r, containing Xantb..n gWD 
Factor ~aIIll' \Iinimnm :'.\lax:imum -1 Actual +l ..\rtual .\lfan Std. Im. 
A Sodmm 300 ..J.00 3.00 -100 350 0.-11 

B 

Al gm ate (0 o) 

Xanthan I 5. 00 
Gum 
(•o) 

20.00 1500 :!0.00 Ii 50 :.0-l 

Table 1 (b): Composition of Cimflidint \lncoadb~h·e :'IIirrospbt>res containing Xanthan gnm 
Formulation Codf Cimetidine Sodium Calcium Xantban G111Il 

\IXl 
:'.\00 
)00 
)1X4 

\IXS 
\LX6 

(g) Alginate (9/,) Chloridt (~•) ("/o) 
2 3.5 
'.! -1.0 
2 3.5 
2 3.0 
2 3.0 
'.! -1.0 

11,1·w.ijpar. rom 
472~ 

lO I i.5 
IO 20.0 
to 
10 
to 
to 

20.0 
li.5 
15.0 
15.0 
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In Vitro and In Wvo Evaluation of Cimetidine loaded mucoadhesive 
microspheres 

l 1 11 ,p r hr:: J11l1J·11. 

\. :1 • J I 

Arria Begur SK In the present research work mucoadresve mcrosireres al cimeticine was prepared oong 
iooooopt gelatioo tedmque. All the microspoores were chara:tenzed for parb::le size. SCcflling 
e2dron ~ FT-t\ &u!fy. DSC. plll'Ceitl9e yllld. <iug eriraplrenl. slabirty slwes illd 
for Ill \iro release kmetics aoo twnd kl be mltwl lt.e imt; Aroorg all the lormua5olls M12 was 
selected as optmzed foonulalloo based lJl tie pcysicocterrical aoo release studies. In 
viro drug release stully of oplmzed lo~ M12 ~ 99.12°, c!le!' 12 h II a coo~ 

I\ ~ llbidl is essemi for ;ri inr ll!erapf The lllJJ'latQ' cindine CO!M!nooial !itJlet showed 
the (hig rele~of 96.lSU.. fflll 1 h. The~ re!easeot CJlllE!iline oplmzed lormuatm M12 
f~ed 21!10 on1er arxl Hi~ klllelics irdi:aling dalusion conlraled drug release In VMJ stulies 
revealed frat the _oplmlzed fi:rrrn.iaiol1 t.112 gave the lvljles!AUC and T= The rasul\s are 
IR'..licaiYe ot arr.etiln; as lllOOJidlesve mtTos!iJeres kX' ~ tie oral bilavailatmiy wrth 
coolrcl!ed drug release 
Keywords: Cimeticine, mucoadhesilJl, chitosan, 1onotro11c gela!ion, tioava1lability -------------

nlrtv! JCt on 

Oral route 1s most sougit-alier tJr adrmrislrafion al drug rrderues 
lo the ~emJc arrulatioo d~ kl low rost lhera~. ease of 
a<irmlSlra!ion. patient rompliaoce (1] New <iug deivery 
tecluoogies are revduuoT'i2111g ttie drug lisi:o¥eiy, devekljmait 
and creafing R&D fOQJsed pharmaceutical 0011:,ines to ocrease 
the momentum ol global advancements. In !tis regard novel drug 
delivery sysiems (NODS) haw many benefds, wtich indudes 
tmpr(h'ed therapy by ircreasmg the effa:al:y and d~ of drug 
ac!Mty, increased paieri compiim:e thloogf1 decfeased dosng 
lrequeJl:Y and convement mules of admm1.straboo all! i.~rowd 
sit£! specific deliveiy to red~e unwaraed adverse e~ 12i 
Des¢e !he proolem treq.,enUy encoornired will coolroled reease 
dosage loons is lhe nabii!y lo iocrease the residence !me rj Vie 
dosage form in Hie slomadi ard pmlinal JX)rtim ol the small 
intestine, due to the rc!pld gasbointestoal transit phenomenon of 
the siomach which may consequent~ reduce the extent ol 
absorption of many drugs smce alroost roost al the ciug entities are 
moslly absortJed Iran the upper part ct !he utleslrie. Uierelora i 
woukl oo beneficial to develop a susl.amed release fomrutalicn 
which remain al the absorption site tor an e:oirded period of time 
so that maximum of dose is absabed 111 sy&errsc arcuatioo. 
Several approaches have been immersed ti proloog the resideoce 
time of the dosage lorms at the abs<rptJoo srte and one al tiese is 
the development of oral controlled release mucoacliesNe system 
Varioos gastroinleslinal mucoacfJesrve dosage !ollllS sldl as 

[(a: , ■ ii 

ma~.:s aro titles. hare been~ pre1211:d and 
reported by several research goops (3.4]. 
M1£0actiesr:io IS Ile relali'lely new and emerging ~ Ill drug 
deCM!ry ~ k~ the delivery system allieMJ lo the 
ml.ClllS ~re !Si 
Peplc Licer disease IS a break 111 the liting of the stomo:1:h, first part 
ol lhe small inl!sflne or occaSIOlla~ ff1e lower esopha~s [6j. 
Cm~ is flsla.rm-e Hrrece;ilor an!agooisls. which IS used to 
raib:e the nst of stimach ulcer.; n rafients treated 
wah noos1eml ariHnlanmrory tiugs. which has less 
bloovaiab!lly (60"1.) aoo lesser ha~ file ot 2 h [7l The aim ot 
present woo: s kl oasigl and evaluale mucoadheslve 
mcro:;~ ol ~ n mro iY1d lfl 100 to em.rice rts 
bioavaialility and pi00\9 residence ime in stomach. 

Matenals and Methods 

Cimebane p11e ~ was generous gift frmi Aurobi~o Pharma 
~ Hyderabiid. !!Ilia SodtJn a9inale was obtained from 
Pruthvi Chemcals, Mllnbai SacfllJll algmale, chitosan, xanthan 
QI.Ill, ~ 91JIJ and socfum CMG were gifted tr001 MSN 
Labs Lid. Hyderabad. All other dlemicals used were ol analytical 
grale. 

This work Is licensed under a Creative Commons_Attnbuhon 3.0 license. 
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Cunehono mu::rod1es1~ mi:rosphere) Y,\)(tl ~~amd u~ng 
ddftirent po~mel\i Ike mum 31!1'1al~. dill~. ~um CMC, 
xMJthan 911n i¥1d glll'i ~o,xlagogu by e>nolropc ~tltioo melhoJ 
D11tenmt ~nnualton lnal;; ot cimllhjne were prepaltid usng 
d1tterw1 rorct11trams of JX)lymer aru cross wilo!XJ a~t T riat 
14 tonnuaboos Vtere de\~ u»>'g d:1.nnt M'mer.; ir 

d1~cm11 CC11CST1tra!Jms. h 111s rreflcd ~ /aJ CJJ.~ cJ 
cunetrane w;is a<kled to 100 m sodum algrill!l sol'Wll ;r,a 
U1oroug1ly rmoo at 5001jYll Resl.ftant soUia1"' s til!Med (iop 
Wbll v.,th the help ci 5)ffl30 lrxl reedit rt) 100 m ~ 
calcllll'i clionde scMon ard stine(hl 100 ,pr. Aler 5U!lnJ br 10 
mn the otiaried maospieres were w.ished \\tl1 water lrxl dred 
al 60'C-2 hin a IXll ar O'i!!! aNl stlred indesocall>r(Bi 

Jable 1· Fonnuaboo ~ kl Cmnfne ~ mi:nlsjMes 
FORMULATION Ct.lETIDNE j&XllJM T SOOUM CALCllM 
CODE (g) ALGNATE CMC(fl!ll OilO!n: 
Ml 2 1~ 100 70.,, 

XAN1HAN 
GlJJ 
1~ ----r, i + 

M2 2 t 12•. 150 - .~ 12"l, 
M3 2 1 400 - 200 - -,.:;----r 1 4¾. 

---I -t- .. i -
M4 2 16'\ 250 i'o I~ 
MS 

t-,-,-
M6 

•M~ 

~ ~ 

1~ 300 7~ 18% 
-)-. -- +350 ~ +2". 

• fUU,11.UTIN 
CODE 

... CIMETIONE 
(g) 

22'!1. -t 400 i°o 2:!'>o 
+ SOOlJM CH10SAN CAl..Cllll XANTHAN 

ALGNATE (mg) CHl~ Gll.4 
MS ~ 

,__ ____ 
~ M9 2 

~MH10 2 
Ml! 2 
M12 2 
M13 r2 
M14 [2 

~-~-,~ jlO lO"'o 1'11. ---~- ---
1 2"0 ~ 15 -l-!(1>· _ t 12"1c 

1.4°, + 20 _Ll~- _ _04 ... 
1 6'\ 25 110';, J 1.6% 
18"o "30 ti~ 1~ 

~----1--2% --~35 __ _._1~ 2'I,, 

-~~~ ~- + .. 40 1o-;- I- 2.2". _,_ - - ~..I. 

Glld 
KOOAGOOU 
0.5\ 
0.5\ 

t 0S!lo - -

0.5"o 
... os•~ 
,.. 0 s, 

0S'lo 

GUM 
KOOAGOOU 

osa,. r o.s;, 
OS<>;, 

saline and lllOOllld ITICIOSJileres IWl\l CD\lllt!d. The ~g 
percent was pre:.entoo by Ile lcilowi!XJ ~• [13I. 

M.:romerebc ~meter.; ~e partde -;JZe9, ill!Je al repose. bilk 
density. tapped ~ns1ty, com~sib1ity uxlex. Hausiefs rnho po~ 
sweling ind~ [11], crug entrapment ettic1ancy ar«J % y,t!id [121. 

The 11 11t.i mi.coaclie.iw Id wa) cam-ad out using snial r1tesine 
tron1 ct1eken The Sl!llil K1minJI i.'-..sue l\;lS elti:ied and t!l.lsood 
11ih safioo Fsw cer.!in~ ~ of ~ Ytffl a;oerted 
using a ~ rod Ligal\re was pbcOO a Mi erds ci Ile 
segmeri 100 llllCIOspheres \\&'Ii sa:it\lred UlifOllnly oo tis 
aver1Pd sac tnxn the vosffioo ol 2 an alx!w Theo tro !iolc w.as 
Stt,;pefl)OO 111 a SO ml hte c:mt.inng 40 Iii ct s.tro ty tie mi, to 
1mm~>rse in the saine ~'0111)1et~ The SJQ, wenl flCUlxllt1d al 37~ 
and agtuted hunzoolal~ T~ s:11:~ wet\! taken out al the mro1l1l1 
atlt!r immersion tor 1. 2. 3. 4, 5, 6, 7 and 8 h, m1111001.1tdy 
refX):.-ile>ned as bet\Kll m a su!llar tlba contai,-ng 40 n~ Ii ltesh 

~ -----,?~ 
,/ 

--.... .. ·::;,,-

Mwia~= (No. ol mcro.1i1eres adhered No of 
ma:rosphere;; ~) X 100 

In l!i'mun.g reklaStl sluJ~s tor develo~d dmebd11ti micro:;prems 
were camc-J Oil by u:,!!Y:I as~ aw~atus II p;i<l:lle twe 
\EledrdJb TOL-O!l~ The li\ig reea:.e lX'Olhl 11a~ sb.Jcted fl 900 
ml ol 0.1 N HO at 3i tO.st't ~U19 al 100 tpnt nie amo1.n 
oi (tiig reil'15e was Jel'mined at cr:~rmt hnltl lrilWill:; ci o 1 2 
3, 4 6, 8 10 S. 12 h by UV-~ ~rq>l',Jlometer \Shrr.acrru 
UV 1800) at 2181m1 [14 

The (JIJg exc,pient coo11ahbihly sluties Wtlr& romed oot by Fourier 
trJn~is~n 1nfrdrod spectro~y {FTIR) ffit!tloo, Di~roobal 
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PHYTOCHEMICAL & LY r1TRO ANTIUROUTHL-\TIC STITDIES ON THE LEAF E:XTRACTS OF BAl1II1\I-1 J'.4RIEG.4TA LL'\~. 
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ABSTRACT: The aim of the pre=t study is 10 cany oru fluor~uce analySI,. 
ph:rtochmncal ~~on. prelnrumfY ph}"klehenucal scrmnng. estnDation of total 
fl.wonotds. taunius. alkaloub. sterorh saponms and III ntro antmrohtluatic studies 
on the le.if aqueou;, and etholnohc e.'\lraCts of Bau/1imn rorregmn The results of 
fluorecence analy~u. rndicate 1hat the powder oo 1rea1rucnt ,nth 5000 H,SO~ shows 
dad. bro1'n colour l!OOer UY Tu: result~ of prdmnn.11) i-uytoche1D1Cal screerung indicated the pw..ence of saponin glycOSides. tropane alkaloids and acidic 
coll.1)0llll(i.., Toe results of quannrami: ddemnnanon lllCUC1lted that the aqueous 
attact conlllm5 !ugliest ammmt of tla,"Oooids c:q>r~ed as 5-t.6 mg gm equi,-aknts 
of quercelln. un.~ aiwunt of lllnlll1J,; in c.1l.wiolic e_\Til(t a~ 5630 mg, gru 
cqim'lllcnts of q=enn, equal miounb of alkaloids are pre,ent m both C.'l:tracts as 
25mg, gm eq_ui,alents of atropine sul~te. slero1ds and sapomns in lowest amount 
The i,r lilro antiurolithianc acti,,ty was studied as ~lllage inlutnnon of stones by 
nncleatiou. growth ml a~tJoo assays for aqueoo.; am e!banolic e.xtraru at :!00-
1000 i1g'ml tilin!,! C)'Stone rableu as standaro. The results md!cated that the 
mhib11100 of gro~1h of crystals l.llCI\.'aSCd \\1th mcrc.'be m concentration of the 
e:ttracl Therefore. ~ plant claim!d to possos anuurohthianc acti\1ly and further m 
,nv 51\ldics as well as 1solanoo of m!hilhll cClllpCllllld, responsible for lhe ach,11} 
m nectSS3JY. 

~ 'TRODL'CTIO~ World Health Org:amzahou 
mamfests that appro.~tely 75°0 of the global 
population. of the developrng world, depends on 
botuucal rned1cmes for then basic healthcare 
needs. 1 Exact 1dentificallon and quality of the 
starllllg matenals 1s au esseutml prereqms1te to 
ensure reproductwe quality of herbal medtcme 
wluch \\111 contnlmte to 11s safety and efficacy ~ 

Depos11lon or fonnallon of stones m any part of the 
unnary system 1.e the kidney, the ureters or the 
unuary bladder 1s called Urolitluas1s. Stone 
fonnallou ts the culmmahon of a senes of 
physiochem1cnl events i e super saturation and 
uucleahou. growth of the crystal and aggregahon 
that occurs as the glomemlar filtrate traverses 
through the tubules of nephron. 

DOI: 
101~/IIPSR.0975-8232 .7 lllll-4074-M 

Attidean be•....-.!..._""' 
W\Y\11Jjp5r .tOftl 

DOI link! http://dx.doi.org(l0.13040/UPSR.0015-1!2 32 .7 (l Ol.4074-84 

Unne remams supersaturated with most stone 
formmg salt components as well as chellllcals that 
pre\'ent or i:n.lu'bit the crystals from unuaP1 tract. 
These crystals remain tmy enough 1 Th~y will 
travel through the unnary tract and pass out of the 
body m the unne \\lthout bemg uot1ced. ~ Calcmm 
oxalate stones represent upto 80°0 of analyzed 
stones. ' II 1s COOSJdered as the third most common 
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11ll11·t111n 111 tlw H1t11.111 11.,r1 ~ lhmnrt lltr 
ph·,rn1·,· ,11 , 1·11.1111 111111,·1 ul('' 1,11~c- 1h, I, 11·1 ,,1 
'lllX'l '-<lhll,111\lt\ ,it ,,dh lll'l'lkil 11, llllh,th' l'I I ,I.ti 

11m·l,-.11t1111 111 t1'lhl1'\' 1lw 1,111' ,,1 ''" ,1.11 1•1 ,m 1h 1H 
,1~11n•1i.1t11111,111,I p1,•,,·11h ,1i,1w li11111,1lt1lll 

I h111111h ll'\'h1111l11!(11-.1I 1uh,m,·1·111,•n1' h,l\ ,. 111,11k 
dt,1m.1hl' 11\\l'ltlh'llll'III ,1111 \\lllll' ,,t Iii,· d1i1\\ h,1,·k~ 
,1f 1h,· uwth111b ,.,,,t "1111'11111d11(b 1h,·11 h,·1111• 11111 
,·,1,11\ ,llhl l l'Clll ll'lll'I' 111' ,111111.· l1ll11tdll\1l1 11111111', "tilt 
n11111lll.•1 111' 11th,·1 ,1,k l'lfr,·h s I h,· p1nl>k111 of 
1\1111,11\ ,11111,·, l\ ,ltl .1111·1,·111 \Ill\', Hllll ,till 1,•111,1111, ,l 

,·01111111111 pt 11hk111 \\ u1 hh1 uk· 

'-11m1• 111,•1h,·mal pl,1111, 1·11111,1111 d1,·1111r,1I 
,·otup1111111h hk,· l,hn1",m11uop.ly1·an, (t, \l,,) 

winch lh,·m~·hl!, "''"'''' ,II\ mlub1h11, dlc.,·t 111 
tlte ,., , ,t,11l11,11t1111 111' 1\tk111m (1\al.11,· \ulw\1tl,1111 
,1

111~11nw11h of th,· plant, uhn hdp 111 ,1111d1111,11tnit 
tlt~ ct y,1,1I 11:1.,1l.11c 111d11c,,t 1,1ul ,di 1111u1 \ I hth 

,111111u11hthi.111,· a,·111111 11f plnnl\ 111 hc1hal 
fo111111la111)1\ 111,1\' Ix• ,lH1' 111 ,,11c1 i•.1sm 111' 1h1•11 
1hllli'lt1' ,1dm1, 1'1\,t11lhr.11Mi ml11h11t11n al,11111 
w11h ,mtto\td,,111 a,·11,11\ ~ 1111• 11d1\tl} of the 
1'Xlt,11.·t~ ,,w, ,,, ,1l11ati.:d b, mcus111 m~ ti~ ahthl\ 111' 
tl1c 1:\ll,11:h to 111luh11 th, foun,111011 ,11 rnkunn nnd 
phosph,111.• p1l'c1p11.11cs 10 

~, 1111lr1 to lu11.I nc,, 
po1cnt1nl a111111rnhth1,1t1r, the pl:1111 ,,•ll!ct,:cl w,h 
81111/1111<•11 rnnc,l!rlfa bdon)!lllg 10 rhl' taunl} 
l,·.1?11111111osr1t 1b lhetc wc11! no sm•111tlic 1cpo1b 
pubhshcd on the kl\'Cs of the plant for 
1111111uoh1lna1tc .1c1tntv 

fht• pl.rnl Ha11l1111m wme.~atu hns been 11,cd 
flad1twualh, the 1001 ts camu11,1h\1\ 11,cd 111 
dvsp111sia. 1latnk11rc a11d as an ,u1hdt1k lo sn.1kc 
po,~on. 11 Thc hatk tfowc1 tun· ,m: u,1·d ih 

.isllm~cnt, tome, anthdnnnflc ,cwiltla :md sk111 
. I' 

dbl!ilSCS 

Thi! !caws of thl! plant wcrc cvnluatt·d fot the 
phanuacop.noshc. powdc1 nncwscopy mui 
phys1ol'b~nm·al ~1ud1~s II I he non woody ncnnl 
p,u1s coutmn 6 J1avo1101ds, nmnely kacmpfc1ol. 
omlmm, kncmpf1.•rol 7,:1' -d1111etl1ylcthc1- l-o-fl• D
glucopy111110s1d1.: kncmpfcrol 1 o • ~-D-ghtco 
l)\Ta11os1dc, 1sorluuu11ct 111-~-o-fl-D-!lhtC1.l\1y1.1110,1dt> 
& he~1it>nclm togcth,•1 \11th ottt' t11kqw11e calTe.ttc, 
JP trnn~{U d1hydl\):wc11u1amoyloxy) olc,m-ll
cn-28-01c ac1cl rhc tl'lt;t eonta111·., nowl llaYuuol 
j!lycos1dcs 11 

I Jt, \N ,,q ~ fi ' I' I 

llw 11101 liu~ p,rm:,,c,, IIC\I IL11\lll\111(' ()',) ~ 

i d1111<'lho\\ 1 llll'lh)l1 rn·,lwx, ll 1111m,11t 11111 It W 

d1lt11h111lthl'll/\l~C(llll ~ (, ti i It y u I II I 7 
dth\\ltll I I thh)1h11:-;~ I, 11l1111rll111w J 

n1l'lh1 hltl11·1110,l'Pt11 h1~•c1lt1•1 \\ ,tit 1111 r-c kill'" 11 

tL111111111d~ I lht• Sl,111 111111,111 Ill 1111111111111 

co111p11111nl 11.11111µi:11m \ 7 tlum th; I c1lu:1 1 
1lt,11111111~•l11rn,11k ,1 Ill'\\ phl't1,111th1,111111111,11c 
llilllll'd ll111h11110111· h.,~ 1'1,·11 l\lll.ttl'cl h11111 /I 
111/1111111,1 ( ,~ lh,· k,I\C l'l\11111111 llltl 11('.I\ l011' 
d111111 rn111111111uch hq1l,1lt 1,tl'lllllllll\' 12 11 1h01 7 
d11!dt,11'llfll •I~ I'll IJ nl ,\1111 1.,llll'l'l 1tdl\1ly 1,11, 

\ll11h,·1I 1111 th,· l'lh.111oh1 1':\h,11.t of sh:u, 1 

\111J11m·111h1nl ,tl'lt\llY ",ts ,111,h,·d 1111 llw 1•1h,111(1h1 
l'\lt,td ul k.1I ,tut! h,uk 18 ,\11l11111l,1111111,1h111 
H\h111, 1111 the tl,l\ut11111I l'o111prn11111\ 1111,111:d h11111 
1111• 111111 \\t10cl) ,ll'll,tl p,111\ 1'' lkp11lop111lc1ll\'l' 
ul'fl\·1~• \\',I\ ,lnthccl ,m lltl l'll11111oh1· l'SIJ 11U ol 
skm \11tndr1'1 ,ll'h\ 11-v 1\ ;1~ ,tudlt'd 1111 th1· 
l'lh,1unltl' cxh,tt1 111 sr1,11 111 lla11/1m1•11 111m·J1.11la 'I 

1 hl' /11111111 thl• (11 l'\l'IJI ,111dy \\ a, lo \'ell I} nlll I \' 
l'h111tl'\Clll'l' ,111alv,1~ of the powdl'l p1l'l1111111,11y 
pl\\'t11d1c1111(,1l ,C1cl·11111~ tu 1kkm11111• totul a111011111 
111' l1.1,11m111k 1,uu111h nlk,1111111', ,t,·wt<b ,111d 
,a,11111111, and ll> C\,1h1,1k "' 111m ,111trn1ohll11,tllr 
,t11d11•s hy nndcatwn. J!lll\\ th aud ng)\I c1wtw11 

'"'"')' 101 th,.: ,tqucous ,md cth,11111h~ l'Xll,tl'h ot 
k-.1\l-.. or Hwi/1111,--11 l 'r// lt'_l!(l/(1 

,1.\ I FIU.\I .S A:\I) ,1F l llOJ)S, 
l\J:1h'l'lah: l hl' Plu111 11111tc11al /J1111h111w 1•111wgutn 

\\,1~ rnllc,·t,•d 111 the 111011th of Dt·1·cmht•1 d111111µ 
uncmoon hum the ~1 m1ud, 111 \'1111va 111,111111c ol 
Pha1m,1t·,•111tc;1l Sctcnt·cs 101 \\'0111,·n, I 111kq1ad11 
\ lJ,1\ 111";1da Jkd1anm11 w11, 1m·pa1l·tl aud the 
-.;nnplc \\ ,1, ,mll1et11 tratcd by 1)1 D I p, 
S,1tyan.11 ayana R;11u. plant 1,1xo11011n,1. dcpm 1mc111 
()r Bot.111~ 1111d l\tu.wh10l01:!y, \c:ha1111 Na~ill)llllll 

l tu\ l'tstl\ Gu11t111 1111: pholo!llaplL, of lhl· pl,1111 
nut! lcnvcs wc1c dcp1ctccl tu FIJ.1. 1 1111cl Fig. 2 I ht• 
a11thcnt1cn1to11 lc1tc1 was also ,•ncloscd I he 
Ch~1111,·als usccl IICll' p111d111sl'O tiom I lllill 
clu:nucals nte dncrl leaves were comscly 
pmnlctcd nml dcptckd III Fl!,!, 3 and •'lg, 4. 

Po" tier .\nal),b: 
Powdt•r Anal),I\ U\lng <'hl'ntkal R<':tnmt, with 
nnl;ed E~e: The lei!( vowdl't \\its \IIHhcd \\'llh 
n;1ked C\'dt} 1mng. the chcmKal, 01111 the 1c,ults 
\11.'I~ noted and given Ul l 11bll' l '' 

lntc111nhonal foumnl nf Ph~nunce11111.:111 SCll,'lti;~'S ,md Ri'\c,11d1 
'107:Ci 
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ABST8AO' 

I MEDICAL SCIENCE l 
Chapter XI 

NOVEMBER/ Vol-7.0 1 lssue-1 

Medi1;al implants ani products Ill.at have to s.-itisfy 

fllflctl<ln.a/it.y dema.flds defined by the human body as 
woiting envir(llllO'leflt. The choice ot matenal used tor 

designing a medal implant is governed by 

biocompatJbility. The development of this area attracts 

a>mmercial ulifrty. Forus of this contribution iS on 

metallic. ceramic m polymeric biom.iterials aod laws 

regulating tfle9" use in modem medical applications. 

Further studies rel3ting to long-term effects of 

materials on hioloir.cat tilisues .are necessary, and are 
b1ce!y to lead to an ino"eased understanding of the 

biocompatibility of materials in the future. 

KEYWORDS: 

Medical implants, 

l>iocon)!l<ltible. 

bioniaterials 

l INlltOOOCTION 

The development of medical implants utilizmg new 

materials continues to attract cOOS1derable academic 
and commercial interest The de-.elopment of new 
b1omateriats m110lves a complicated milt of materials 
science and ced biology. Collaboration of vanous 
experienced specialists such as m.iterial scient~ts. 

metalklrg,5ts, trawnatologists, orthopedists, cherrusts, 
mechanical engineers, pharmamts and others in order 

to ach!l've bette1 results in research, development and 
implementation of the extracted knowledge into the 

practice 1s of es~ential importance. Biomaterid!S ar~ 
nonviable materui!s used in a medical devices intended 
to interact with biological systems (Ratner et al., 2004) 

and cover several classes of materials, such as metallic, 
ceramic, and µol\'meric materials. Medical implant~ are 

products th.it h.we to s.itisfy foncbon;rlity demands 
defined by the human body as working envnonrnent 

Ideally, they should 11..ve biomechanical properties 
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, umpJr Jble lo tho,r of autogen()II!, lli\Ut'S w,lhout any 
.xfll(>rse ellects Jnd ,re regulaled m order tu 111!.Ure s,ifrty 
,md elfPcl1venr,s The ,ho1Ce ol m.ilcr1.1l uwd for de<;1grnng 
.i mPd1C,1f tmplJnt " gll\'l'm{'d by btocompatrbl:tv, 
b10.1dhe-s,on, bm ft,R<tional,ty <01rOY011 rf'!...taoce etc To 
better undl'1 st.md rmpl.>nl ma renal bldogic.it mgan«,m 
inter JC lion 1110st of lht• studies .1,e dwected into the 
relea<,es of p.ul,clf.'\ from lhe m.tteJi.l .ind oftP.r •,oE'l'm for 
genotoX1city, C.lJC110Genrcrty, cytotOXKity, 1mtatlll1, 
sens1trv1ty .ind sterilization .Jgent residues (Balanc et JI., 

2007) Focus of thl!> contribution 1s on metalftc, cer am1c and 
polymeric b1on1atenal1 and lam regul.ltmg their use m 
modern medicM .lpplir.atrom 

1.1 TYPES OF BtOMATERIALS: 

BiOflldteriat<, are divided mto followmg ~oups{Rg. 1). 

11 1 Metallic blomaterials: St,ml~s steel, Cobalt alloys, 
Titanium alloys 

1.1.l Ceram,c b10mate11al1. Alumnium OJode, Zrrcoma, 
Calcium phosphates 
1.1.3 Polymeric b1omate11als. 

Synthetic polymeis.- S.l(OI~, polydhy!t'71e, 
polyvinyl chloride, payurelhanes. 

Natural polymets• Collagen, gelatin, elastin, s~k. 
polysacdlaride 

~-Ill!!. 7-=-
-- • 11A S~c w .,,,.m,. 

C.C•-

fie. 1 · Main types of biomaterials in hum;rns 

1.1.l METALLIC BtOMATEJUALS 

MetaUit biomalerials. are ofttn u!oed to support and/Of 
replace components of the skeleton. They are used e g. ~ 
artifiaal joints, bone plates, ~rews, rntramedutlary n.1111, 

spinal fixations. spinal spacers, external fixators, pact 
maker cases, artif,cial heart valves, wires, stenh, and dent.ii 
implanK They possl'SS gre..ltr tensile strength, f.tigue 
strength, and fr arture toughness when comp.ired to 
polymertC and cerJm,c materials. MO'>t \'.,defy us.ed met.1lhc 

blomatena~ IOf impl.}nt~ drvrces Jre il C.L st,11r ~ t 
roball ,1lk,yl, rnmrnt.'fually puu• htJni • Jnd Tr 6AJ .tV 
aloys ('>urm!J M el ~ /004, Annual book ol ASIM 
st.lnd.11ds 1999, Wa!wns 1991, Brem f't di 1998) 

0rie1n.illy, '"- f!ldtendis we1e developed IOJ wid slll.ll 
pur~. 

Tilble ~ M«hanial dar.lcteristia of mrul alloy1 ~d 
in medicine 

I:= --rn-Oaacteil1ia alloys alloys 

Sliffnt'sS High Ml>dium low - - -
Slrmgth ,Med«,m Medium Hif:h 

--+, --
CorrOYOII 

_ Re\istirx':. __ .J._ 
Lov, Medium High 

Bioco~y Medium High 

The corros1011 res.is.t=e. whirn results rn very sm.lll 
release of harmful to= 1Yhen exposed lo boddy flurds, 11. 

the marn red!>OO> for th- m.itenah ldn L.- left inside the 
body tor a longer period of time .ind are thertfore 
appropriate for med;cal u!.E's. In Tabf!> t some mechanical 
and bioioglUI cllaracler1st1c.s of st.imless steel, cobalt and 
titanium aAJo-,~ are pse!.t>nted As add1hon.-il mform.lt1on 
let us mentlOI\ that production of metalfrc ba-.ed med,cal 
deY1ces m gen!'f.il 11MJM>s. cutting oper-at,ons (turning, 
mi16ng, drilmg etc), formmg operations (pressing, 
hydrofonnng. for~ng etc) .ind other altt>rnaltve 
r~humg oper atio05 (lasl'f .ind water,et cutting, 
different layer-by layer lolntenng techniques such as direct 
metal laser smtellflg. selective las.rr meltmg, sPlect,ve 
laser smte11ng, electron be~m meltrng ,ind laser 
engrreered net stupine) (Bomb.ic 11 al 100) 

f~ 
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