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ABSTRACT
Introdustion: The ann of this resssrch was to farmulate the mcocansies of Mecaangs
“indyos exttact with sohent sepomtion meihad usng Effocel 10 of and Eunkagq
lummmumlﬂmmmmﬂuﬁglﬂﬁﬂh Thix extract
wan dnad oy miary sveperaion, The mcraonaapralston pracess ol &4 gganing lnras oxtiac
wmﬂwmmmﬂﬂmﬂmmﬁ T'I:-!n'rru.d.-nflpf moantes
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BPPH maihod Presosl dharemanzaton on miropanicion wara pesfamaid by conducting
mﬂl;-mynﬂﬁﬂﬂpm;hhhﬂ-rm 1@ micoparcies cortainng
bl iganias pairac has mmwmmwlumﬁlm WP ) dndl ducksgt
Ewdragil ETEHI o polyenor metis. Thn results showisd 1Rt high concermmasan of pokfmes
Ethapal W eF wnd Eodregit £ U1 uss in microsscseaulation desdad in bme A mpantes:
Imawtes RITACT TN CTRCA pR e i ieee of piyaiosl chamamigmetica. Paricle son ot mcocaps uing
corfaimning AL Gipanres oaues extiact, s b the moge of 5564 to 5 BT pm, Encies ulstion
atficarcy 1% EEI was camporiaad as pood becausa T vl wane = B0, o which 35 378%
ﬂ.hlf-dﬂﬂm IFB:,I EE.HMNHFA EELMIHW.IWHM il Thie purlgcn ol
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e i ganchdud el riemooepulien of b godidms Iesess dat ot onn e prepered by soivent
e O ko maihee By unng Elckiggit E100 s Ethecel 0 63 e pdyrsiar malyis, M giganfes
{erens, buvs patend pbosidant ackaity sliter as pxirect or alter foohulsed mig Tsoocpsles.
mmmmﬁpm Elhmtlupmiunnmll'hnd. mﬂmmmw
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INTRODUCTION

Hesbral | pxttacts Barve been widly accopted as
the pateriial medicine sl ba dde ailecn
wn gmnpogyd be syndhetic drug molecule o
recenl vears, (ncud Bas been dewial umands
the dredopemem of dreg deltvery spteme wing
i'-'.ﬂililuﬂ_r active compounds desivel G e
naural wosce ™ Herbal bsed  drug  delivery
Wt Bave hmj boen iied i bl innledn,
aiwld lerhal medicines o nafural orsgin aliss gessd
therapeaic actrvily with misisal side. etfics
The Wikl Fealih Organizstion silamans thay
B % ol the worlds populstios currenily uees
herbal medianis for pimary beulth com: Thus,
rescarcimms have begis o Socun on hyrdsad droge
inel the wse of materiah of hevhal wrigin. Flerhal
medicines have many sdaniages oo frodieoasl
mmbicines, incholing o livecs sisk ol wide el
Kevereer o, anil widesjorsd avadlabifiy ' *

Medicina plasis ane pat of S Msmry of s
warliilbrin, Ms fhan S0 i el dnigy mord in
maslern molwesl ireatieils are cosspesod of
naiural pensducis and - derivatives thesof, The
e temical psbsBy b o determiniig Moo

ﬂ.“-lﬂ:ﬂ.rh-rm”\'lmt

the quality sl plant retracts and the irasedfrmst e ol
these inie dry powdeeed Bem. s the moss desirahle
stialegy, conaadering thay this fms logroves 1
stalniity anil BagiBigirn thy pnasgealasion el e
maberial " Techmiques for tha incorpontion of plasy
Fxirads wilm pofymer seroey have dubicalegd
i poetal afternmive for the fmprovemesd of s
fusctionality of medsceal pant e e gy
drpi‘_.mul sudiiil Esapaiation pund-a that bzvadves
the dEmprrsion of material meide & oostel matessd
1w techaique that has been widdy wed in ecem
yeeirs for the oot pitatioi of edrachs sl polwser
mabrices.’

Mo s 0 pevas of the Smily - Fphofiacee
which ermpriscy of shoi threr Byedmd apecic, B
is present b sene pariy of the world which mchsbe
Irsfoness. sime parts of Afrce, Mafpawar A
ihe e connd ol Auaralia aml the Pagllic asda "7
The Afiisasagyy grganie plants are keown o be in
the R ol shirabs s e anil g o plices wh
diplimnum. mnlighl, srcotidary S e Tooesds
that kave heen desbgel Abcaragas pgsodel
plamis  shove  seweral boaowity wiilch mcinde
ANCALERGL, angicances, dntbmeletle  anloslembes,
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crclonvigretime mnd sxdinilest 7 The pland iv dlss koen i e
wt e ph:n'mdmnm'hmnmlllm wxprecally o iy eaves, =

Sodvent evgpoaaiion method has Been widely and exemvely vesd b
prepare polymerc o s inmg difesisa drigs end in
thes developeen of modifed rdease gpteme ™I i & rpid prooes
Bt lines inn i scvere Batdd ireatinent thoesefe, i i & aiilable
method o peerve biokglce] prodecs. Iecduding remperamee
et v prroslucts, withoal Pl degrialainn; 8 dles alkoy ol dceag e
& ol Enpesaire Bk nalestaneoss roccs wheee spheriosl
s unifor i mpdes can by odtainnd, el Ehe proces can be caaily
scalend up ™ ® Thermul degradetion. meden s, and densiuir bon
pev rmiminial, alkwong marmsien reiendkes of the sctive principles.
Sofvent evapandion seetlod oo techoldue more comomical thin
Irphiligaszon (e o sreen: fintes Boa oot byl 1 ahin gl couting,
coinples OvaceiValig, fl deping of reo diflaeeid fed  solatioss
hnring the precis. The eifectiveness of the sohvent evepnration method
tex priduce micraghers depemde on the wecesiful enbrgjsesd ol
ik acteer agenl wighin the qariicles, anil thais, dhis process s most
sicirsiul wiih shugs whah v Gider inndstir o pondy sidsble i
1B aquecegs musium witich comprises the cimimuons phase © = Therr
wrdiflerend mathils 0 perpane mmesupericio by wmbeed Feagoeation.
meihnd The chedos el the mutkod that will gree reedn an efficont drog
recapyedatiim degiissh sm the hpdrophilicity or the bydrophniteciy
of drug. ** The (W emnlskon system consists of an caganic phaie
vornprised of a wolaeidy sohong wich dsnbord polymer aml the drog
iy b emubified in an squess phase cosiaining @
ihinsnives] aurfactant For meolnble nr protly wabir-winhle g the
-y wwter POV ) metheed 10 frequenily oeed Anoiher ahernative m
recapenlabe by dropdilse drugs i 40 employ the water-in-sdl-in water
(WHNW resalsinn process. An agqueous sslution of the drug s added
tos wmm erzaniac phe coesisting of the pobome sed organic sobven with
whigoroly skdrning fo Soem the first WL ermabson This emuolsion s thm
dispersed in another aqueous phave containing more surfacian 0 ferm
e WDAW mmsabilon. A rwher of bydrophilic drags ke the pepiide
leupralsle acetar. a lntrmasng bemaone relesang bomime refeasieg,
hirmimne  agonisd, wvecins,  proteing'pepibdes  and  ooewenional
misecubes have bsen sacoesdully encapaulassed by s methesd =0 =#

Dgpending um 18 polymer wel. micooencapsnlatem my ool
organalepiic modifications and incease the s ol By S solminn raie
ol theproshicn. & pood encapeolating agent [wall raierial) should have
el sifpang, s film forming properties. disphey ks Bvgroscopiceg
havee boewe wincowity at highsolid com o mesistanco koo the gastposstess nal
ety be biodegralabie, non-uuelc, ew-oon, bland in Savocranekes,
snduble in s wohoem anid foodgrade 10 The study Incluided
1 develipesend and Jaracenzates ol the nilcrmpantice daainnl
Masmaigs ggannead leavs extract using the salvend evapooaidg
it gl the evelistions of the estioidan polesiial of Macorangs
gt beves esirac tron ihe encapsulaed microparticles

MATERIAL AND METHODS

Cetlection of plant matedals

Fresh lemves ol ML prganiten were cisllecliod bi the mesdli ol |uly, 210%
from. Mendahr (hemhil and idencifed by oa tasenoemise froe the
Dt e ol Nicksgy, Fusiy of Mahonatics sid Na=ral Scenom
il Padj acdimram Uilvenity. The fiesy feaven were washed Unioaghly o
e il sd el then dried sl w0 i o Leng They
were prbnded amd tiea bept 1o dlosed combalier imd vinied @ oom
lemmjutrature o dhey will b el bw the next procen

Chamicals and reagents

Crmerosiin debydraie. Frthoed 10 opy Endragiit B 100, pllie el
1.1 Diphioewd-2 pacrslhedray]l  (DEEH), anhwleoms sodmms

P Lo gn iy Ml Vol 10 B 4 hly Lig, 2020

catbi sk (M6 000 |, alusinsem ielchinrile (AL L pinasiiem sceiake
{ CH, ECH L sosl nm gortabe {CH , CO00a0, s chlosidehesahydrss
[Fei] &H O, Filin-Cioaltes sragent, Diagridioi@ s seapinl, merciric
iidoride, potassium mlide. apgmm sl indine weer pEhassd
fom Sgind-Aldrich Chemie GrikH, Sicmboim, Germuy, Edhannd
(6 H O, mebmmet o0H OHL dickiormmethsne. pdrocilons scid
[ECT), wofuric acnl (HUSG) |, ohilomiform {UHC] ), ammunia (8H )
plactal aceti acid, sdinm hvdwodde (MR scetiminle, acete acil,
orthophaspharic azid aml prtmainm pereasdaulizte were hught froes
Merck Chemicals Gk, Dwrmaiadi, Germamy The chensicals wesd
wrre ol poscell quant ity el qpatity stanekarsd aml do sof require (ercher
purification,

Extraction

Diried &l gypanier benes (19 kgl were prodnd anl ciragiod bes
fanies withi 12.5 L od etbiained {28 I each) by iicer el sohniiqod. The
nemerraie wae dhen domcemiriind, cvagpiraind end dEned ina oo @
L iy o ridary cpoiaior Tachd nodavajoi B 2051 The yickd vales
wae g moch as 14 8% [wowd, The dey entmsct was shoree b eelmgeraior
B2 AN il wikeitn i el b v,

Phwtochemical screening

Phyiochermcal soemimgs of the roiract sod bolite wew pEfoooed
b estimate 1he presence of s cwmical comstauenis such as alkaboid,
Mavoneel. wponin, teenpesoil slemid, anine ghooades  ssd

Preparation of polymeric microparticles

The sohoed svppeiiiion mefhal I omi 1Bar formmdiom ul (W
rresiuiom v sed boprop evesioropartidies. Forthe 00W method. eyl
iplatoar [Fthocel VO GT 0005, 5%, 30 or Balragh E1G0 {10r 155,
2078 were dinsnleed in dichlnmomethane, 3 g M. plomion leaves extract
wrre atmanlyed withan this arganis plas 'lirm jthasr was them
errabsified inin 800 ml agqeeom PYA wlinoo (0.33% wiv) comiaining
15 & W] ] B @ pEE 1D, The ermlsnn was sticrel for 4 h @
S0 rpm wieh w propelles sarer (| esdolph Eloktm GoobH & Coo RiGE
Kelbwrim, Geramany | o allow micrepartide harsening. Afer 4 h the
sm were framm (6 evterml aquesus. phase by we
gieving fnllownd b waskomg with 200 | defnized waier, deaioiator-
ilryang fur 24 Boand siorage In & oo

Particlo siore analysis

Farcile sfe mean and sle doavinilon of the micpanticlcs were
itravaie] by Db L'|J|F wniidrray {DLS] Cllaa, 102 1., Fraiive]
The appropaiate et ol dry micsocsgaules ol esch foemulalon i
wngendel an deicsoed whilber sl =gl {or the sppropeiaie e
prrod befiee sheanirement The averige dimeter of the vk, de
ilmirttnition gl polpdigpersssalghe rresling bumogens sl ausgmsinn
wede “deiermined  maing e DL frchnigee. The - sricroparticles
susparnism wan divpersed i daidled wirter aml ghen it wa pud ik 1Bae
amnepie climmie ol garide sier ssslpeer gl mrsimend of vesicar
aier was ol mn

Thia layer ehromatography (TLL]

Qualltative andlysis by thin lser demnlogapty (TLC) o ol
exbract ol ML ogilgsera leave, il micmcapsais weh fomuls 15%
Elragil Bl podymer {FAZ] aml formcls [5% cthosel] L0 cP (FR3)
were (e e i seversl e using seveisl uuu th diftent evels
il pularity b bl e sobeel (s was ahle b A pond sy

Spuots o e TLE ﬂlrhﬂt‘ﬂﬂﬂﬂitmnwhhi nm and &4
it== [heierminatios of e daas ol comparieb i ihe TLE sl wes ok
by wpuaying the TLO plate with several reagenis wsbng 1% H S0, En
it il jixs
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Semnning abecirsn micmascopy

The o phelogy of pukreganicles wis analyesd by soannlig electnon
tideiom cogry (SERLS. Fur sieface |ssgng, Che mibcropar e wiere Band
il i sl bedder wills dewbile shlled upe. Tis biseatigaz the lnner
slridnee. the padide were ipread on bansparsnl tape aid then cul
willy o piasur Ibade. Al gamples weee contad under sgon stmopheee
with okl i g thicknes of 8 o= a0 2 Sigh-wuam (0T 6680, Bal-
T dumhHL Wisten, Getrmany ], Sanples were thes anaband on the
sczmning elewtpon micmsgnps [5-48H8, Hitschi Hagh-Techonlnges
Eutvgss CimbH. Erefeld, Germaiy),

Entrapment efficiency

Mikroparicks (10 mgl wee ameded n | ol methinol, Edlineed
Iy wgitation i a hericonial shaker (LKA B 30) digial horieomal
Rember, [anke & Kunkel GmbEH & Ca KOG IKA Laboriechn, Stauien,
Crmrmany] for 2 toin = 35 0.1 ml of merhanol exiract was diloied in 12
ml o pH 7 A phoaphiabe ke, The polrmrrwas wpaeied om sgueous
wdadaun by fitralum ustng hilier paper (Whatigady, GE Heslhoar
UK L. Puckisgpbamibiee, UK Plavinisd ooncssination in the
ibriainnk sgueoms soiution e determined by UV sposinoplustomestiy
ol wameleiighi ol 435 Em CHD 3455 LY. Vi spiiCispluilnineds, Aglknl
Techiologies Demachbind GmbH. Wahlbronn, Gesmarnph. The sotusd

drug loading and encapsulaizm rficency were caloudaied an foliews:

Enscapseiation efficincy (%) = (ectual drg Toading!hemeoiol drog
lnadingh s [0 %

Antioxidant activiy

The i raidical waverging actiily of the formmlation wee el
b  LiDphewyl 2picrplhndmny]  (DFPH)  meshesl  Dfferent
cotierrstratinns of Somiletioss wore added 0 equil vihme e
methanolic sobmkm of DPPH (100 abdl, Afer 15 man ab room
temperun, the shaorlunce win mconded st 317 am. The sl
wim shalken vigmoisly mid allowed weostand @ oom lemperinre for
50 minute den e shuhance wes sellifbed ot 517 nn by uiieg

specimophoinmees Vikssin O was peed o dandind compound. The

range of sabwiance. fom vmple drgs o proteins and DA There
i several yarlaton of the sodeent evaporalion technigee e have
ben de weboperad oo get effickent drug encapaulation for by drophilic snd
Irdrephiohic dngin For imoluble or pourly weder-snluble diigs e
ol mewater I00W ) method b fregeesstiyused. Wals for wiser milubde
deaign, the water- Lol -in-wales { WOTHW melbaod i prrieimi ™

i case ol the geeparainn of polymeri miooparde lor st
drug reliease by wobvent praporation bocnigui] Bhe soliificion mie 18
a devsive facton for thelr 1leine Buvir. A very s Bandeniig ol
e ermdnion droplets feads 1o e diffusion of the dnsg subsance oo
ol B dreglets sl emcapaaliilon el beney bedemes liv. Solidifo o
mate il podymenc micropanticles durirg solvent evaporain peocess
inllecnoed subildlity of polmses o oganlc solvents ssd solabilieg
arganic wobvent in waber, which in turm afects micoganic e progesties
ko pudticle aie, digg inoirpidaion, seris poriaiey, wolves)
resicdues aiad (niil beered = Varssin tvpes af el with

Pyl prropeigies (ench ga sy o sishihiity, wlililsy Ellil]n'
folEl. macvirg vleookity, ) luve boms used 10 propare plviselc
miropatcles. Mokommeihase i e o cormsoars snbvend [or e
emcapseilillen walng slveil svaparaiuin bediliue becsine o ils high
snatilaty, bow hofimgg point arl gl e liy with wabs e

Micreencamubatiosn tachnigues with flm pofymen can we seversl
Iypeial pulymen induding Endragl E100 and Elbecel 10 <P Eudragh
E1 5 a cathinle prbymer based on dimeshy laminoethpl miethacrdass,
Traiyl inethacrylae, and ssetby] metdecrplaie. Eudragn E160 dislvei
i gawiric Thakd mesd afsn bn wrak aced butfee sofuiioss, upio pH = 5. The
b 1wt Lot od Badragt BioD s - 4 C e aalm s
[pelymer Cover m tiom; eudrag B 3 dorws 2 Sl tha is
cailly sadulily, permmealide, dud e olude e pH 3 ar higher, bup disssdves

Ty Bermiting salbs ot sciidic pH; lower than 3 Tis padymer can
el e release of drug in selive ol pH 68 7.4, oo i ithes anil iy
willl dissndve directly b stomacs Duid ot pH L8 5=

Batrd celluboese |BCY s p panly Orethylased ccfidose ether dervative,
.nhﬂllﬁhlmlrd#-h,nhhﬁmlh ﬂu:-ll.g,-,-u.-l.g,-
trpdrophohic m e and widely osed in the biomedioa] e
FLs colical idusirics il coleloe o anuslly distinguished

periea DPPH scavenging ol el caledilatsd onvg the llowing
i

(%% | Inhihition = D34 Al A& 1AL

Whede. Al wis the shsorbance of the coniml reactson and AT was the
shyurhance in presrscr of the sanibird sample

RESULT AND DISCUSSIHOMN

Thie phivtediemivel soreeteng of crinde ethanodic e ol M. gipomiae
leal reveiled e peeseswe of some seoondiry metaholie: oxh o
alkalisdals, sietulds, Basinide. |i1:nnl.|ﬂ aril lsnins (Table 1L Thae

phyteckemicdl compaundi am b b he regoisible for ssme
m]l.l.l.f!il!r'ﬂ']ll'l.ﬂdll proveol iy i setioogdien] a1ty

Microparticle

Preparaton of microperrticlon by sohi e vapord s e wsdedy uand in
pharmaceniical ndwmiry: I com ke applicd for escapmlaiion of a beoal

Fabsle 1 PR b sl ribapsli lsal reeer) ol il srovga ppee s
__ Sennabiey mtibolini Ruiad Il
Abkakid -
Ve rwi e -
Tanntes: &
r_ W
mgrela -
Terpeimsils -
Sajamiii ‘
iyl es
TR

Iy wisconiy, modecolar weight, and b referre] o as "Byl Celdos
IH:r.rriT Prewmauss”, with flie dralemame Edinad T, el TM e
air @bl A, T, 00, 30, &5 wml 100 0P The ong wed & ks izeearch 16
whma] 101" hecpnr i in ol psnd in soatiig ey purpeses sich as
isdionay msall daad miasbdiig, fenlectiin, sl costinllad selesie ol diugs ="

Fehaiol extractof A phganin leaves has line olafalivy became it conlaing
matural bngrediests, Feoamud siion of estrect inee méomoapsales by uaing
pobvmer s purpused o prsdect the extrmct ds am actve gl The
redymer mel were enilragt EVN e erhocd 10 GF @ concesraiiin id
% [0amd 5% FYA in ricmcapesale proeparedd by snhami svaporatinn
mwthod is commumly wand e 3 pofymer sishilizing agem. PV hae
ates-aealidils properticn alightly sbahie i ethanod (95% ) boside FVA
lian . chisracteristlc oo with white gramiles. Hieoven e s of e
el il be able b pisremies the @abiliy ol the eadracl, sapec ially
in lersws of Roiivily

Baseil on ohservatiom of norecapulbes from ethend sxtract of &
i boaves ming type and concrmiration of polymer vesiatime. o
i obdaingd that yid ds olfesc® formulaton were 5004 & for 9% nslraga
EAis 5077 g b 1% paadiaget 0G0 anad 508] g bor cuadragl] 15%
EA00L Uiy Ethoced 10 01" ga prdviner, e vields valoes wire 3275
for P ethiocel D0 P 278 g e 10% exhecel L0 B and 381H gl
150 citwree] 190 ¢ (Tablc 2. U can be concluded el the higher i
anmceniratiog ueed in frmobstian. the higher the vicld nbsned

fasml im the meanlis o the particle sise Saratrrstion of AL pganies
keal extract mk recapesdes. by using 3% Eodrage K10 the partice s
w350 g when 1% eardcagil E1H pobymer wea pad, particls doe

FRE i Deg a0 iy Foar el Vol 1 2 Bsiee 8, Adky Aaug. M0




hlmbva i i, it i b rowees et benn obl Sknstiorgn el Ll et Pesdee b asd ek bt tosdien

e A0 pim; while 19% Fudvsgll E 00 e imeil, the particle sler wes
A5 pm. The snpdyes dan ahures el the paricle sew i coingorianl
inba m mcre sied Cabove 1 pmd, Frmesds that used 58 ethood 10 of
politses prodisced o partice stee of 3928 g The foreeds tal ey
[0 ethocel 10 cP pobymer prodises a particle stee ol 4689 pm
‘Whireas the frrmuls using V3% ethocel 10 o prostice o partide ster
il BRET prn bvew  vprestiooss of Budragn B100 and Phooel 10 8
pobmers, i cam be seent that ot 15% concemtration of palymen lirgest
paruiche siee of micrompanies was the highest comgared to ighat with
5% wnd 10% {Table 3). Bor these panicle slie w2l ciegorieed inio &
mipm s fahove | Eml

b i s 1 '!-nu.q.ll.l.l].lh.ll.ﬂ]:lum.‘r "% EE] sl 10 S il
oy e iy % of the wrthansl exiract of AL prymien Savge cam he
coted by podymen o the formuls wesg ¥ ewdrage ELpatymar. the
EE valur was ) T0%, By umng 10% sudrags FIG) polymar, the % HE
vale was BL1 %, wivile by nsing 3% esdragit E100, the % EE wlue
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