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Introduction: The studies have shown that the antioxidant compounds of ellagic acid
can reduce the symptoms of inflammatory bowel disease (IBD). This study aimed to

Ellagic Acid prepare and evaluate a new drug delivery system for pellets containing ellagic acid to
Extrusion-Spheronization the end parts of the Gastrointestinal Tract (GIT).

Inflammatory bowel disease Materials and Methods: The pellets were made using the extrusion-spheronization
Pellet technique. Moreover, the physicochemical properties, including particle size

distribution, image analysis, Scanning Electron Microscopy (SEM), Fourier Transform
Infrared Spectroscopy (FTIS), Differential Scanning Calorimetry (DSC), and in vitro tests
of drug release under simulated laboratory conditions of stomach, small intestine, and
colon were investigated in this study.

Results: The manufactured pellets were spherical and had a smooth surface. The
particle size distribution analysis demonstrated that the majority of the pellets have
sizes in the range of 710-1400 pm. These pellets slowly released their drug content in
asimilar medium of GIT. Evaluation of the stereomicroscope images of the pellets using
the Image Analysis software showed that the aspect ratio and sphericity were
1.08+0.13 and 0.88+0.09, respectively. The SEM images showed that the pellets had
a smooth and uniform surface. DSC and FTIR tests showed the absence of interference
between the drug and the excipients used in making the pellet.

Conclusion: The optimized pellet formulation (avicel 60%, lactose 28%, and
polyvinylpyrrolidone 2%) demonstrated uniform drug release in media simulating the
small intestine and colon.

Copyright © 2025 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/)
which permits others to copy and redistribute material just in noncommercial usages, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.32592/nkums.17.2.63&domain=pdf
https://dx.doi.org/10.32592/nkums.17.2.63
https://dx.doi.org/10.32592/nkums.17.2.63
https://orcid.org/0000-0003-3874-3048
https://orcid.org/0000-0002-5490-8052
https://orcid.org/0000-0003-3289-7767
https://orcid.org/0000-0002-0676-6619
https://orcid.org/0000-0003-3289-7767
https://orcid.org/0000-0001-9310-3428

i

o oty o5 3 ol oS aloxo
1P f Gl Y o ylois Y 0490

09 993 4 oI (w5931 (51 3 IS YT (sgl> Sy (U 51 9 dngd

vo‘o';;w.,,z.é Soss ¢ Y)%u»\.:.c Lo jdesns \5.>)L...s GOl >

#6553 wle S0 ab Yl

F o Sl Jaillg .

gl ¢
9

Ol s o (S pole olK2ils gl o 0aStils ( nSigrmlo ld 095"

Ol edgeie gitnn Sy pole olSails ¢ g3lg,ls 0aSLENS ¢ S gunnlo L8 09,5 Sl ¥

S e e iy psle oSS (gl ls oaSES o g o sagas (5555

O e i S5 e S sl s a5 3555 Le 6 8 s

) QU (K osle olStls Sy oaSals A2 ool 5 0 il o (sjpe] 3,5 s
Ol s g Sy pole olSails ((3lg o 0uSasls ¢ puSigraslalb 09,5 utils”

akhgaria@mums.ac.ir : Juasl .yl ) cdgiinn e (S5 pole olKiils o g3l o 0uSLiils o g K1 b 1 ghumno o 83°
DOI: 10.32592/nkums.17.2.63

ouuS>

%

VEY/ VN el yo g )b
et 4 s 2alS [ (IBD) a3, a2l (6 Lons widle s co e Su3M SlaenST 5T LS 5 o8 wims oo L5 Slilllae oo VTV T &6

G slacdy sl (GIT) (j5)ls8 olfiws ool (socond 4 cpgi Slu g s i o b5l 5 4 caslllas (ol 5l B ¢ jslais

] S S el 3l
6Ty o5l w55 Jolis Loyl (oloowgo 58 sl g 9 Wil 4ngs (o lig s y59 ST e 3l (6 50500 b Loy 18" b9 N

- .- ot - & = . . . - . Mﬁbjwko)s}m

Slocus Grizmen 5 DSC) (ol odug) (etusle S (FTIR) 505 (gl (riuiebs (SEM) (o) (539,80 igfiang Sia (5295 w55, el 6 o

D85 18 b5 850 elsS 5 Sz 083, dne 0ads jludds gs"’lizit"j Lolyd o gl LS)'LM”‘)'—‘ Sl S

BYY e o sl e sase ols olias lacdy cpl (glo,d o5lasl 505 gy Bl s (g1l 9 JSCii 9,5 cabaislos slacd Hdasdly o5 4 Slajg s
P35y Seags ol sl sy 0y S5l 00 Ao Lo o (Siadlay |y 055 2090 (slizme Loty ol ijfo ey o VE
355 S0 2 gyt ol yin o T+ AN R g VoA E o VY o ity S 5k 93 Capns 45”0l (5 gmamnl 38005 b Loy
308 O9dle (il g (Lol cdag) (oriule I (slapygeil Wl Sy 5 Sl o lacly oS oS 0l (5 g (39 2SI
Wsls ey aly cole o asd) ISa slocilnST g o)ls m Jolas pae
2 1y oo eIy (3luolil (g deg sl 0oy0 ¥ g 355V wops YA ¢ Jungl oo £0) iy gy (Ve b 15 S ARt
Sl i elsS 9 S8 005, alive aee

PRV

wilisen >y 0o i) oS el GIT i F olSins cyaze leal
ol sz b w1 il cos 1, S b las alazl oy
porll Sletl s S5 059, (gl o 150 a5 (o 5l Sibles o iy
by cwl 6350 Spgonr Gilom nl 5 (SU Glaps; s
Ol dmgi b dzi )0 g 098 a5 Gaes Slaes ) ol Cel iy
o2 o I e 052g 4 2l e 5 ] (st dags
Siogn Jelss (S5 i) dntas B3 s a5 cenl opl 381555 550
aile) Gliyes Jelss g (005, Jloyi )58 st (Fote Jolge aiile)
Swrs son & e (rdse Sle,0px OIS 5 pras Jilse
bl (ol i 3 Slee @ity ST jg0h (g

#¥

4, «(IBD) Inflammatory bowel disease osg, oledl 5 lon
039) 9 Sz95 039, Sl s 45 395 g0 LS lagg Lo 5l (o295
(UC) 5l pdgl elsS Jolis (6o o) ool gl s oo 55
Jalse Jlie &lsb 31 5 9 ates 49,5 5 Ulcerative colitis
5 Seislsisel Glaguly @ mie a5 (S sla ) g e
b sl pmdsl lsS D] alige 0525 @ s e 00, 50 e
39 Golom sl Al> o a5 898 o Latie T3 005, bl lyall
bl JlaaiSon 50 polde 5 g Ojpods (s 9 Sl S
S5 o Sl aas s Glyieas (bl G5 Jlel oo
boolyer sylom o 09,5 solew [T] el ons aislis g1,


https://dx.doi.org/10.32592/nkums.17.2.63
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf1
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf2
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf2
https://orcid.org/0000-0003-3874-3048
https://orcid.org/0000-0002-5490-8052
https://orcid.org/0000-0003-3289-7767
https://orcid.org/0000-0002-0676-6619
https://orcid.org/0000-0003-3289-7767
https://orcid.org/0000-0001-9310-3428

OhBon 9 99l (golagcd

IFRP IS WS oo Cladle ‘s’bu*é?*‘ u.)j)Su.cu\.a suLQ,J‘M
ol (Byre v 5 50 05 039 Sl ohagr Gl s
Sdlas BT oy Sldllas 4y Gl oo dily ol o [A] el
Sl 4,5 a5 0,5 oLl ol oo sS Slgnn Jow (59, Sl S5V
Al oY1 Gglaie cprem 4y V10 V] wilaxsls ol jor 4 Sleje
4 09d Wgad (ng)ls JEI Hgee¥sed )0 SlagSa Sl
u“‘)‘?f oKt Ls’l‘?r"‘ slcwusd o L5.’~9)|‘> Slgize placl Cood
5 e S 4 GIT Saislysed bulys Shlog 5l in
Frdmoin Wlde byl )0 gt 5l gyl Gie )y wond S onla
Coond (il ) Do Glojg)ls erge Lulph 4 azg b s
GIT ;5 sd sblia ,o g ks g5lwdlsl pac 5 lmosy, 4 gl placl
@S Blee el g (i3S Rl Gl eelie ol Wil e
5 2975 oy nemlie 5 Crnte o)l (Shgs e DY] asl
JEEYCHRTIRCIRINE STPRINE VRSO K OUC WSS [P VR Vow
bl Jooay &5 Wl ST laptoms ik )3 39250 (Slajg)lo
W)l Coeal g Ssgew 5 Ohle 055 iy B 5l Gl
5 Sy3 009y asile (GIT) ls8 olfiws el loize Y]
$ble sl iy a5 Lols Sojelg5nd Ll s fdods s seSn
4 Sloygyls Blaal g Ll 51 (S o Slojygls sl gk
O alize sla sl sl 4l (pl slas Lo loyo 00,
@ ol a5 aS L8 0 1) (5165 olKiws Sl sle sy el
Slaisoet 5 5651 mdsl S5 19,5 Skt LSS l5S oo
5 S5k 009 daiglen ol leyd lp inlply 08 oslal Ssas
P slagyls 5l ail ewle Bos o J..:|9.:‘5,o Syp 09,
3 B-ASA) sl Swcluoginl-0 (lows cpl jo oadosliiul
4 g Mgl oo > B3 GIT ;o lag,ls oyl [E] A aligi0e
Plse ey el Ay g w00 S 099) & 65zl e
byl (el Wl 45" o 0l ol D)0 Wigd o Jlas ,o il
3cdly wales caeal wilhy )5 00y, 4 ohg yeba |
Sgi o oolainl )5 009, 4 Sluygls lp el slapiagw
Wyl 1y 03 el Culre g blse do 59 et cpl 51 S5 y0 S
5 ol PH 4 aily sbopsnn 4 (lg5 oo Bpinus () alox |
o o9, aliee JIKSI 5o ailes co aS 5,8 0Ll 59,5 a5
LooyF welr ol bedy Dol wes wd s 5 a4 cly 5 o3
sl b (5,09 olge 5l ccalizre glo g, b a5 siwn (68 Fday
Bran gl g s o due VIO-+/0 o3l b ledy L aigds oo a5l
ol (gamlsaiz ogyls JSSI o 5l Wb o eolatul ST)e>
oo gl 8 placl Coond aS (5 sbay taivn g5l S oy gl
oo ey Do wgs oo asle ISl & gomlgniz gl
T ool 5 AT g ndy ol ouis ]S ,Lasl gzman 25
@l IS 4 s Y gins g0l g i onms 5l & e
ol 3l am gyl ilais 318 as g 0550 08 Jie (ga1g ST
s Glacaend 4 Slojg)ls s S (255l g s canlllas
e 3l oolatl b ol S5Vl slacdy (sl 55 009, 5 S oS 004

ol BElnST ey

20

by ol (S e wle) el (e Julge oS 2igd o0
JUECOP RS E IOV IC TS PNVIPC I | f QRESCJpBNR IRV
50 el (oS8 slas 3 s 5lo (al )o@ (5 Jgene 5 al
a5 5,5 o)Ll olettlier 9 (335 Gl & Gl o0 LS o o Dle
el sl 4;.)1:.«0514 oly3l g 5395 oo sliia ;o WSl )
039, kUl ilom p2 93 2 9,0 (IS pohads 9b o0 0 039,
Sl San Ol (i 5 wBlie BT i (S o3gume )3
39 bl 5 ool 005 I3 (Il b oy i O 55
ool ol 02 g (gslen Gl 4 (e g S8 itz
Ol 8 Tl 50 Silom 18 90 2 ol cilplxil lalllae
Eed 5 h9p Olie 45 ol (aduis 09yl (il 0925 b el i

Le] el Gl 31 b o Los JS 50 059, oled! (6 5lew

Slr 2 Wlgin Sy 039y 5 SZsS 03g) 4 Slujg)ls slaailale
oy oolaiwl 039, 4y glo e (giluaiedon gl Al sla s,
el dagjloiny (b ol atg, (ol e S Sl
PH 4 aiyly slopinaw 5l oslanal b og)ls slogysawYge
95 43y e Sl 9 o) 4 Aty (slapis
ol sly dilise glagtuna 5| Sope 5l eslinal [0] s
G on Jeirl Syl ] 093 ol sblie (29))d SlageaYse b
Sl Sl 5 (0 Sojalsned bl a4 (Sl o] Cosgame
&) lr onlple Sl GIT Lalps 5o 5o J1 p ( GoaaVa b sy
P lgi on 039, &) (Sl o)l e 2z b 93 B udgaze
-0 J.As 039, L_-;‘LG(JI 6)LM 90 Pow e GLEQLQ)Q )‘ oolazul J.wl)
slagls 5 laagy il dacSiga T wilsine  «wlwlogiel
Jlre (s399> b ol oo (1o )55¥ 005 g0]) (ol s 008 s
ol 90 Ll taris s 1y o oo g oS oo | (o o Jlad
5 2o 08 (Som il 09 se palie g ld cal pln 5 Sl G
Sgute Sl 4y lons (o cpem ayclilo Hlai 0 b 5 1y bagls
S35 JoSo b w o] e 535 iS55 5 e S Jolie
b plgiea alS (slag)ls I olH aoys Jez oS sk 1yl 0

7] oS o ooliid JuSe
w9yl laal gl (Punica granatum L.) Ul 5l (08 slagyle;
ool Sl slie il anlsd g 4l anlsd el oo oo snlin
bl ojlae 5l sabaisle olié sl oK dgd oo il o o)lac
otalel 035, bl (glery e Jolo 5 Sl slo e s,
0 gzge s Jleb (sla Jyid Ly ooyl s¥ V] ol s
Oygody ogme (w40 Sezge slauloYl (Jepll aiis
035,y celh sz b Lol WBgd o 9 b, t_)» 03,9505 wnd
A oo 5L ull ded ¢jg el 4 U digd oo judg 00 sl SOV A
e b JoSo codled Lol Jole ol ozt 4y sl S5V oS
Jeeys b s L Ellagic Acid (BEA) ol O3V cwl Ul
5 Woges 5l iz gl 45«0l ;5 JslronS C14H608 JsSse
w0 lo 0g2g 98 )5 g aSl e (3 gs Ul aiile b e
(89 Sl T lpedr sl Gl waxie slags)E 0


file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf4
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf5
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf6
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf7
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf8
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf7
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf9
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf11
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf12
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf13
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf14
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf15
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf15
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf15

VEoF (yboali oF 0,leds 1Y 6,98 o o oyl 5 Sy pole olRdls alove

A e gl YVE PH=FIA L

S liiliw] o gy
b ladsbs «Jsbre ol 51 oslid b 5 bl imie sy cslye
Lolind 3 5o sl o ke Vo 5 A S F Y clackile
3baw) ol aps oy ¥ Olgw Jiyg) mow ol e 4 pH=6/8
Amax zoe Jsb o gl Ghin lsle iz (e (1SS
¢ yiogidg xSl olliws 3l Juol> slrosls 3l eolawl b .o onsles

A ey skl v

Loy gwYso 8 2 /pb
doys b gya aw gl oole giluslil g5 pyn sl
OseYge b ol (b ) Jgar b Sglite slacilns]

g DBl gl i 51 09,5 )lew Sl A 5 conlie

oyl £luss] Colplno 5 pu50 0

2o 3 oS e 55 ozl oyl gLl gl (s ,Sejal sl
s PH FIA L i 3l ybne b 2 oss ol 5 sl
Voo Chale U s onils) oo 4 Qo0 ¥V Slddaw Jojel oo
4 Jsbnn (e 335 oy Jpona ) 2l e 5350
p5 koo o L o gl Cdslme (0 )51 s 4y gl 0l Jizie
ar,d Froles b yglism olfiws ;o Jobxe 4 ojlac o
sl o b b Ll ol 5 il

bedy 4

Odomdaiaih 9 58V (sl el SOV s> slacdy

SLETIY

Slpa

@59 «D9h)L) Bols o558 511 (PVP K30) (g sk
Vol gl eldangine 5955 23S ds (ononio SYLI (slids )
Il s (el a258S318) S po o855 51 ) Slidss hoys) it 5
o 50 goio gleend meizme oS0 1) sl Sl
saSlisle 6@@@ ol L:au;:'.,"u)'] dod) > (ol wogl)
Lozl pls VF Y Lo jo aguie (g5lug,lo

S oylac

3O 0gu0 Cawgy 4§ yS Cawgy 5l dms g cdgd ogle liw gl 5l Lo yLl
2,5 &lsm b oysl S po el YE e 4 ol 5 il ax 0 0+ (gleo
Jgbl Pl b jog o bos 1090 4 olew] 5l eolatwl b g «Sis
Sliwl ST b g ol dguiliwgan sl Sl jo pailugs g,
ol 5l ol ojlas g s oDl Mo )8 ¢ a0 dios )b
oylac 5ol Lade ol § il az 0 FO 5l 2aS sles o (5,bg, Lo
el Cows 4 alls

e S3 3Y1 5 IGT
ot shsle (srmegidy il B9y 5l el SRVl SIUT sl
ol & b ool 3 i _inia e, (sl (1o S2100UV)
Sk 2 p S 80 i Clile b (Jole jglase
b somd L) i 5o osboolit] ame 55 oS3V
Y Slilges Ly3) oz olyan & PH=6/8 L olind 3L, 5 pH=1/2

4 gl Fre-Veo oogume ;o ol pdx b g od ags (ao)

Slaws L3l g pH=V/Y LHCL s a3V Amax .

bady GgemYsed slizl ) Jgoar

No. Avicel% Lactose% PVP% API%
1 60 28 2 10
2 40 48 2 10
3 20 68 2 10

@ Oty 9 DS ojlail e3gaze i jolaiedy (13,5 SU anl b
TECNY SRV NI TS ARE
5 il slacSIl 5l oolinul b Sl St 59, 35,2 ) olus b
S Ve g B B Fe YO N YO N AANFOYF sl ie b
FYO B Foe VVe A Deee DAL OFer Glaojlul b
ouile Bl slacdy )39 s i0s S ey Sea YAY 5 VO- ¥+ -

APRCAIRAPES RUEINU TRLA PR

03gaze o, baady Jlgl 3 as o gl jo il s Sl o (g9,
2 ol Gy ey Cud gilucdy eajl b el s

RPVEI g LG Y L PR VO WO L SR I AP PR

bbg:dg )J})/)}/A.io M

RIS NSRS TR P
A odmbe ald )8 e 5 (59 CBoA (Widg ouls bl dolas
bae ol sy hwso ez Lo cadoaple slacds
g« Blo Jolore o g 230l 00lo 18 Sigul gl oKy o addo
IS sl al edlem gl YVE zge Job jo ol wde
Ol 5l oolainl b g s Oygo ol 4 diged dw b ygawYse )
BN 5)IJ cdale ‘c».\.M:M) uwl/..u.llf (ST g QMO\—\J‘P 6L®s.)u\>
S50 53,00 2Bly jlake saeliiwaay Clale (54 5l g uand Joloe
A dlee loedy (o

docds jo )l Jlade s ol

Sitwedy 00l et 9 (5105 oI & g

£5



OhBon 9 99l (golagcd

WS 508 paw o5 /AP 5 (KH2PO4) S5k gige ilawd
&lp e, S VIYAA PH #10 g1y 0,5 + 108 9 #1A pH (s, (NaOH)
iy 7S Sl 51 Sl ) i o5 ¥ 5 DH VIY
S o5l olfws b )T pH g ol x> a0 oo ST b e a0
Slalllae gl SzsS 009, lie Lo Glyica Lo ool 5o

o ooltul g)ls (g5lwslsl

I cand” ol plail g,
gbie ol lp ad gy p ansl SV (g 5luolil Wiy, e cnl 5o
dacdy 51 s ok (g9, Pl cas o oLyl s 9 s b lacdy
el sl s plosl cio gy ol S5V (gg,ls 0,5 Lo O (ol S
Electro Farmed Azin Gostar ) JMosl cuus oSiws i «jslate
599V + ey b (USP Apparatus I) o (g, 4 (o] TDO6
Lo g pH=V/Y LHCI Gowsl Lo o Lo Q0+ 0 cad B jo
s 10 g0 ¥ Sladguw s ys) o ol pH=PIA L las 30

A oslaiwl o F il a0 YY
Sade (i jlade g bl oddpns Gley Jolsd jo (g ls paige
Ohey A ooy o 0 eddslil gyls aoys g eadoly] (ggle
5 el e lp gl YVF zoe Jsbo )0 (5 egtdg i8Sl
50 008031 (59,18 duo s loged ¢ s b b1 Sliwd 3L laore

Ay oY ge,d B (6l p 4830 conp oy plp

(Scanning Electron Microscope) g 5/ ¢r95wg 250
o () 8518 (o 29550 Sad ol o oy e (53515850
aiges (nl a5 o plosl dnge GgeVoa )8 & bgje oy el 55,
dinge s 5 Pl e o018 plosl | 5w S 5l Wl e

(5L 5 sl Laome) Mol s (p0ls a5l g

03 b g Wad Col (saseinsll wly (53, 4ybgs ez b oy
18,5 )18 ladigad (59, 0,8 3l (3L (155, 055,158 Sl aids
(LT Leo-VP1450T) GguiSIl CgSsg,Sun b adigas s
b Sod 0,50 pglal g o) 2

olo] Jpdrigas i

(Sl (slam g3l 5l Jolo (slamosls ()bl Julo 455 (s
B g b)) dameld (6 pided (S olid ooy el 08
Ay SIS 18l 5 abasgar abslo Sy il ly Ggesl 5l el 51T

Lo eolawl Y 3%

e g badl

S yliliw] Lixio

poeeSle Dix mee Job (s regds iSenl Sldllas ulul
o 2 agli TV 15,3k 5 (sl Las 33 0 53 Sl S5V
e ) S 0 o 4 o laslis] gmie (el ol 5 g el
b0 el SOl Gl slacdale (gl odeliwwsds o lastinl
ol 00 o0ls Lz pH=FIA L wilas

3 b Oygon Chle b Cda dal) w0gd 0 cdalin &5 Hgblen

Y

1 5uws pSn0gy il U (5 g1 g T

&l ol (g 90 5T s dacdy g S 9 USS (o sl
olal Oysed e 3l Cdy Cany sga awd ol ols plodl
b @S n b Jlemns Gmed 4 oo ©9Sus S
é..o.)l Jﬁ‘.ef 3 oolatwl b sadangs polad ol (5,10 p uSe LﬁuT
59 Comd Jolis Lol (539058550 sloyial s 5 0d 5UT (v.1.51k)
(Y Use,9) (Sphericity) ooy, 5 (\ Jge,3) (Aspect ratio) ,ls
8,518 oy 99

Aspect ratio = 4max (Y Joe,9)

dmin

Sphericity = %A (Y Jser®)

e = Amax 2y 90 bazmo = PM ity gai colas = A
g 58 (7S = dmin 2y jlad

Differential Scanning )  ebdi J,/> ),,.Ib‘f Cowdd”
(Calorimetry: DSC

Jlex=l s oge¥enrd izl (S B8 (owsn lp S
ol 2855 sl ge¥serd g0 ol pleerd JFI g5 0
55Y gl s Sl il S5V 39 151 WIS Le adiges
g Joyod o 5 Geds e ok

o S saggeYge b g diged (ol 51 Sopm 5l e S (oo O g0
309 40 SLls 50010 418 soguinag)] SlacKis 19,8 o eolu |
Voo JIVO 5l ongums ;0 bdiges pl 51 G0 ¢ 250l
b ey 58 cou ads paxo Ve Cepw b aljfé_';.;u a0
gy rele,S oliws jo akds il e Vo Gl ey
g Ll Sl (Lmsdgews Mattler Toledo DSC822¢) Lol

S ey 5 S gl el S ge

Fourier transform (FTIR) jo,5 30l iwcid Cod
infrared spectroscopy

SESY i latdy el SOV slayog 508 gole (il
Thermo ) FTIR o8iws 51 eolatwl b ool g s 9 Jonss!
f...f..cm’! slozge Jsb ,o (K ! Nicolet-avarat 370
oy g 50,8 g adgl dlge S-Sy J0gy ol I cpl (6l 0l ol
Attenuated total ATR SiSS b puditans jbds (purws g cdits
Wi yols bl plin as cud o] pdx loges reflection
D d9ed SUS g SaS slen b e jebay olSlus

il e

S Lo s

PH 1/2 LHCI (ol Lo ol ontsooliciul Mool slo Laomo
)8 oy 90 DH VIY g H #IA H $10 L Slid 3L Jobowa
RCER 4

el 0,5 FIA Glaisyse slapH b Sland 5L Jole agd ol



VP lanal oY oylods AY 0,90 « Jlous ylulys S pale oKLl aloxo

el cewlie ools 5 JUT (gl soisangs o laskiwl

Clpg/ml)
PH=FIA L wlad (3L 50 ol S5V sl ciomie o) S

55 Comd ,S a5 ol i el IRl b by pglal w2
el IANE 2R g VA ITY Jslee oo S Cag S g kb

OEM) (g o] 95wy p5oro g L

I8 50 (9 SIl o8ng S alwsgay Ly 51 (gl g s
S See palal (owyp A s il oad ools ales ¥
zobw cdelawod slocdy ST as cul cpl saimolis g Sl
s A eiSy s Gilo

(AW (g (il ) G

oy (29)ls (Al 03le sl (LS (o) (rimwle S Eonl b
3 ol a5 5o wcanl oad 03ls iales ¥ S 50 laplawaST
O hard g e 9l S S del SOV (el 1> U]
V] el gl gd alais 4y Logy o a4 95500 0030 VY- °C 550>
25 4 S Sy JS8 50 )10 55 S )] Rl oy o0 S5
O9¥g08 )0 0gzse GiluST L g)ls Had 3.3, cle 4y gl
39 Al SV a5 das e i s oL Ken g J asllas il ol
5o po DIV ses o ol pyigail Sy S VY- °C ongasme
AL YT TC 518 °C o iy p gl Sy g0 5eSY 0
°C Sy 5 595V Gomnl,iund 4 byyye 100 °C Sy canl 0
Voo s 505 VAl sl 5555V (b alai oy by T VY
g8 alali & by jo 45 018 0929 Sy So Slilgas Joyof pases s
Sy bl plos glp 5 col Jb 0 ool DAl el ]
AR RV e

7048 990l (bl Cond
el i ool Gisles B Ss 58 50,8 gole (rweanb cud s
>l 50 Sy 99 el eV @ bgje 5038 (gole (il )
WYF aml Sy ol LS poum 05,5 4 by e YEVS 5 TAY)
Sy gl mdeacs e o YT sl g8 09,5 4 by
4>l 50 S g eJenSgy0em 09,5 4 barye YEVY 4l )3 e
Sy Szl s y0 [TV ] el gael 09,5 & Logs o Y YA 5 \FVE

A

EC SRR SATL SN B KPP ISR VAV QS COWEPV- JTw-3

y = 0.0854x + 0.0265
R==0.9958

1z

IS0 Y1 £ s ol (5 S 1t
Lo jo glosl codalons ol adeine bl ols plodil 51y
sl i o 33 5,59, S0 YVIF L ol pH FIA L (5,80

Silwedy 005l g (5loy3 ol &1 jsi

2 ablizes glagygasYge,d gl lacdy sdgi oojl o SUI s ol
ol 00l 00l iulad ¥ Jga

# (g 8o 1Fee B Ve 050 50 baedy 39/ Lredy J5 (y39)
Gilwedy 003l =10

A dlee 2oy YV (gLl ool

S s | Jool gl ¥ Jgu

(og,540) Ly 05lil 00gumo () edy 39
VWAL = VV/ED
Veor S 1NA VRIVA
ADs = Veee Yove
VY. - AD- YENY
Fee =YY FIEY
ISR Vo
YO - b - <IAY
Yoo - FYD “IYF
LTI oA
YAY - Yo- oo
CoYYY
Sryd U1
ooy inles ¥ S5 8 oy (o5 s il sk S (sleigos
el 00

A9y 09 sy pguai Y JSo


file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf16
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf17
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf18
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf19
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf20
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf21

OhBon 9 99l (golagcd

P b bl &5 pgatl Ger¥sed bl SOV
e g ..\.\)9,5}! 9 UL..JS‘ ‘05“\'3'!9)"JJ‘-“5‘514 ‘_\MLS_U\”
@ by e asls slacy anslic § il 4 by o slacils

2,105 3925 il g 510 (o (S35 45 098 0 (attine « S 2

SEMHV: 10.0 kv woszemm |, 01

View el 1.15 mm Det 5 200 pm

SEM MAG: 120 X Date(midiy): 0411424

SEM IV 10.0 kY WO: 4.40 men
View Desa: 2.75 mm Det: s
SEM MAG: 50 x  Date(rmd/y: 0414124

500 am

4l 50 Sy g (enSgiem 09,5 4 bgpe YEFF 4l )0 o
Gy 55 595Y Gl o [YY] el (el 05,5 4y Logy e VPOY
ool oaalie JB alte (55 50 Loy gaal g JoaS's e 095
EVO: (g 50 Sslog,l sla,lislo 4 by o sl (omizman
A s 4 bgye il gy b VYT Wig o sanlin A

SEM I 90.0 KV WO 3.7 men
View ot 277 pm Dot SE 0
SEM MAG: 499 x  Datodmvdy) 041424

100 Optimum coated pellet
-250
-600
60 Ellagic acid extract
-380
i & -820
22 860 PVP K30
=
=
= 430
=
=4
pan
s o
= 700 Lactose
-300
-1300
450 Avicel
o
-450 1 1 i 1 i 1 i 1
30 60 20 120 150 180 210 240 270 300

Temperature / °C
B (g, (e £ sl F S

£


file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf22
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf23

VP lanal oY oylods AY 0,90 « Jlous ylulys S pale oKLl aloxo

Analyst
Date
63
= a0 a
=
20
Ea 2007.3 16839
74
601 3431
N oA
o 404
I N ﬂ@u\mﬂfu
11- X
L‘s_ﬁ c
[T - 1858.5
g 3536.7 A /”
=4 g \. Hﬁr\wﬂ’ /"‘ L wd d
30 ya N L
18- - 28072 17089
A8 35317 e
404 4 I /M L.'W e
B 30 /\i A P,fw
S 16784 | n
ol TSz Ber Y NV .
4000 3500 3000 2500 2000 1500 1000 450

cm-1

Avicel (a), Ellagic acid (b), Lactose (c),
Pellets (d), PVP K30 (e)
FTIR slocabs b S

ol 0als ools yisled £ S o pH #IA L oland
IS 0 GIT eviis g lwanis slapH (o la gV g0 3 ] jlogad
el 00 00l u.u.tl.m \s

pH 6/8

100 =
50 =
60 =

40

Drug Release %

20

b e o iz slbeilnS| wo s b bacdy uls, lsges

4 avi %20 lac %68
B avi %40 lac %48
& avi %60 lac %238

T T
1] 1 2 3 4 5

Time {h)

Sl Ve

@
~
-]
© o

10

b PH /A o Galizs glacilawsT oo po b lacdy (55lwsl;] as s jloges # S

pH 1.2 pH 6.5
100 =
20 -
80
- 154 ;.:
.3 2 60
b ©
m @
2 10 K]
2 =
=] £
2 [=]
9 s I =
L — T T T 1
o 30 60 90 120 Time (h)
Time (h)



OhBon 9 99l (golagcd

pHe6.8
100 =
80
z . B =
g 0 I— .
=
@
= D
40 = -
s e
c i P o
20 §
0‘. T T T 1
] 30 60 50 120
Time (h)

pH 7.2
100 =
B0 - *
g 60 A
3
] I
o 40+ I
= i L
5 e
20
EJ-' T T T 1
0 30 60 90 120
Time (h)

- avi %60 lac %28
avi %40 lac %48
& avi %20 lac %68

e GLPH 3 lagseadso b Giale, hlbg iV S

Ded o 0090 eyl ¥ USS jo alite sbpH o colnST oo )0
PH VIY 5 aoys T 5 50 gl b pgmilpa s Jio olsic
30,5 o311y 2a)ls Glgize aoy0 Fr oYY Cele S b ol e
Ao 0 YA 55V s 0 e Lol oY oo B oS coul s o
o933l o)l Gl sl (ao)0 ¥ gy detus s 9
e S ale Jumgl Gl Gl el ansliS ioles 4
Sl nl oS ams e (i 5 WS (s e o @ atly (Sl o
jheaes 2alS 6 pSeta joba | 55l (e Sy el Aty
o S Aiile @it GPH [o ol SOV g5leslsl Bk
Silodlil ol w290 tely 5 WS (o Jos PH 4wy
ozt 923 5o |y PH & aly (gilaslil cools oo 5 (om0
P Ahwgn Pl Cad )3 dige pe¥se S Gla, bl
3 9l o3 Bl jieS aS aes e lis GIT Giliee slalaxe
St oo w039 Japma 4y Wl 99,5 31 dmy 5 95 0 05T (gl Lame
Celo aw Sl G aSgsbar suboe Rl (Sl gl Sle,
oliT g,l0 o yo YY sga> «upper GIT [0 gl jea> Hlojoe)
05 399> (b ()l S b leml pgbl 5l g)ls (Blo g 398 o0
aS Gl cpl oaiao i gadge (pl ed oo O3] @y cele
910 5 5T slz o)l @ ol 5l el Al A G950 P
g5 ool xS ST GIT Llesl slaceand o atual &jgoa |,
oo 45 el ool b a5 3,500 ool 1) el ol gjloslsl
9 JolS sboas gls el jlowy (315 ol jo gl jgam (o,
25l o3l Siwalay

4 20,0 YA 5655 g ao,0 o sl bog)ls ol asyo A JSS
Sae 4 PH PO o cels SO Sae & PH VY o cels 90 s
00 Saw 4 g pH VIV jo cele S waw a4 pH PIA (o el 40
30 a0 ¥ oladgw bye) muaw) wes oo slis | pH #IA js celo
APl sl lasme plos

\Al

5 aislwos cud bl ;o el e 0nys £ USS jo a5 jsblen
1 9l o, ¥ Slis ysd s LPH S/A L Slid 3l Lo
oy YA 55V s B Jegl) o1 b pen¥s b
S8 Gl o Bk Sl oli] (Somlay (a0 ¥ (gaels s bees sk
a5 a2 co las (PH V/Y) oome ailive lazms (0 g5l iula, ¥V
Qo33 gy 3935 3l cile o odme 50 g,l0 a5 elw g0 b (g5lwols]
FIA S10 capH ;s aedy ials, bbby, a5 s 159, cas 518
Sl @ oS b oo Il 6 St 55k 4 e (e (LVIT
aboo Gl T Pl oL GlapH. o 45 25 5 sa p sl S5V
SPH s by dilisee slapysanserd amlio 5 oy n [T
35 sl (20U 5 595 (1531 L aS was e LES VIY 5 FIA IO
e Gl ey 51 sl SV il et ey el
Slalllas [Y0] 805 o 0T 40 3525V Cobdlo 4y 000y ol e a5
SlcilanS] e a5 wiuS o onl 1, gedge cpl gouxie
L IYPD ol 550 g)ls ale) e ps )0 oma¥gerp o aid) Sy
9 dboo BRI 9)ls haley Cop GESY Rl g el Sl
@ sl oy ot Lol [YV] 09 oo Lair iy gl slyime
(SIS Rl g (288 plSotiul g (B Bl gl LS 5
S (s blixe ysbay giluolil ceyu 5 0)l0 g 50 1y gyl 08
pae) Wil Cools Juunsl (ol LA L s g 5lnb o
oo R (030 Sygots JSU 5t 5 Ol > @ Slaal Jles
oSl ol iy le o5 ol ShigSs s 5L 151
1Y (o 0y 092 1l b sl IYAD 855 o T 20l b
Yl Conls a3l g plSocinl el aS WS oo slon | ey a8
Ival e 2ols Junsl (09531 b (SanisSss cools 5 955 00
Slp a3V Coje PH VY 5o sl SOV (g5lwalsT pae
ol PH (231530 b Ll 05 oo wogema GIT & Slojgls
A o i Kotz bt 50 Giulay iy o 39 e


file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf24
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf25
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf26
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf27
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf26
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf28
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf29

L CIE

pH1.2 pHB5 pHB6.8 pHT.2

Y o5l WY 6598 e Il il 5 Kby pale olRlS aloe

pH 6.8

1 )

100 = s sl st} —p-

' '

\ 1

1 1

80 = 1 !

' 1

\ 1

1 1

-~ 1 1
b 1 1 ]
o 50— \ 1 ]
@ 1 1 ]
= 1 [}

£ I 1
o 1 1 ' n
= ) 1 ]
2 404 1 1 : '
= 1 [ ]
(=] 1 N 1 M
! 1 ! ]
! 1 N
1 1 .
20— 1 1 ]
: 1 ! ]
. 1 ! [
1 1 ]
1 ! .
0 T T T T T T T T T T T T 1
o 1 2 3 4 5 [ T ] 9 10 11 12 13 14 15
Time (h)

g Jgo b Agny Dol cos A S

slecds 5 Slllas 55T 50 a5 6 sba walayy] ol jo culio
Gz () o aSlly [¥0 W] i ls )3 o0gams e 0 onisass
Sl (2GS g,y Al e gl el cpl s soliinl @0 Sy,
w2 4 ojll il ey ax o 0 1Sy Al e j0 155 00l Coenl
ol e (23 2555 bl jdlo sk by o8 5 5oy
By dalg> LSSy bla den jo 155, Cwbs g 0ed oo
ol G 4 s bady den o B0 1Sy, AY Cwlis (ioren
CassS 55 5 ams o 5 iy (5 5 50T ol 53y alys
Gl > b baady avo o plis a5 cawl /AN £ /28 Jolre
aS Gl VAL IV Loy T B 90 G 5535« puizmad 03l 59,5
b Jy ol 59,5 SalS cwiin JS8 sazasglas VL Jobes
Sl 51 1,5 B 55 e 0 5550 b CasS ad 5SS
397 4 lailyinl b (oo wgpan 5B g Wgdioe 590 595
Lo o atwgy ol cas (bl o edy )l (78] w5 s
cde a aS oo «S_'>55 % Lﬁ\./\l.l o}l..x.;‘ 9 Sloass w...u" 9 0o °)L.‘~
olas Pl cas gl ol Pl Lases 4y ey slgioes o280 ol
O O RS W [ RPNV 1 PG OOV, 1 IRCHOVJPU ST S YN
ols las iz gladase (o g)ls Giule ) hlsyn il «yuizen
3959 S et N ]
@9l LAl eole o s Ve olen (a0 ¥ gaudg e g b
ool 5 Sl 009, sl a4 (Sl (sl ) 3Loslil namlin

ey YA Qo P

5 el G5ludlil b se¥snd cnl cnlply 3)ls S5 oo,
ot a4y ael SV glaygsls (sl omw¥ge 8 oy el

el 5 )5

& 3wl
iy pole olRails (g )skd 5 (e pyiome Sislas I QS s
S WS L ey ol wSee ST pal seete
coles L - V1A ¢ 5 ol s (RRMUMS.AEC.1401.107

YY

S 5 A

Sy Vb el wald Gl cep ot ilecdy ool
Gy 9 Sxgh iy 55 Wl (g ool (b 5 (558 slacdy
Pl 3oty rizmen [V-] 05,00 Jladiay lag o on J s
Sloya)d Glapis ol 03,51 s 4y (gilug s Cais 1 ofs
Glacoje (suxlpSs JIKH L anlia o lacdy aile saxlyuix
P SF NGO S84y 9)lo (mizen Wl SIS snile g
» eels glates el [N] wiS e mis G055 e
125 ilosls ylas 0e5 51 pg,ls JWAI 5l gls (g5lwolsl Sgups g dnwgs
5 st Sl sl oamlie 5l g plite K5 e lacly
o2l 8 39 el ilgs oo oy oyl ogdle ilcanlio (3l JomeS
el Sl izmen g Sl o3 4 Ol et alS
Il g )1s8 elfss slo 2>l

2P e By Olpear e pls hel()e ST &S Cela Lo
e ay gl eGbg,y ol yo el 00 ikae a5l lacdy wdg
ey 5 (Farr sl el (S35, Sl
2 oS gk 355 oo 513 eolitul 3550 (LS S, Olprea
S a5 09 Wged GlSa Wb by yed (39 ST anlE
Sie i 3378 o o 1, (Kbl Sl b gy 005
i 52big sl gl Lol sl ST S byl wls o 3l
526 il 5o 1 0l iS¢ 35  SlSle oy bl et il
g ol Ohled anl pl (bl (Jlgne s wah ass
S ojlil 4wl izmes Loy ST anS slml jlgs S
S35 ool b 1oy 51 Sl g g b 4zl Sl

ol 5 eomien T 55,5 USS 4 s skl (Sl axio
Al Al 1) SaSs 4 e Cebil als ooy puST al> e
ssboten YY) anley 8L om0 & g0t anilyy alol> slacds b
Sl skasse Sl e woesl oads (3155 55 (L3 Slalllas o o8
LT o jls (Ko gmms¥gn b sliz 5 oo o wogho s o 4
oatasly glacdy i wadl (asie ¥ oo o a5 sboles
235k eaimolis aS Wyl eg S VFe e U VY. o sl


file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf30
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf31
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf31
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf32
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf33
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf34
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf35
file:///E:/Bharami%2022/In%20design/خراسان%20شمالی/17-2/اخگری/ویراسته-تهیه-و-ارزیابی-پلت_های-حاوی-الاژیک-اسید-برای-دارورسانی-هدفمند-به-روش-برون_تن-111REF-CHECK--1-.docx%23rf36

OhBon 9 99l (golagcd

Wosls Jdodgay jo0 j0 o8 jLiwe 1 ol Yl sgls

oo b Ll ((oulili by s ilupatie (aleaal, 16 K3 ule
Sygls Sdal ks slexil o

@9 Bl Clstns 5 03,5 ol 5 aallhas | oles aues By
ety 1y gy JU 5o

2o slas
ozl by, b (b @dle me &5 wiS e ol GBaiay
50 alie sl 3 ediieos 5 wlgn a5 Wl gloasanslis

IR

References

1. Godny L, Svolos V, Williams AJ, Czuber-Dochan W, Aloi M,
Ibarra A, et al. Multidisciplinary Perinatal Care in IBD. J Crohns
Colitis. 2023;17(5):663-680.[DOI: 10.1093/ecco-jcc/jjac189]

PMID: 36541887

2. Tabib NS, Madgwick M, Sudhakar P, Verstockt B, Korcsmaros T,
Vermeire S, et al. Big data in IBD: Big progress for clinical
practice. Gut. 2020;69(8):1520-1532. [DOL: 10.1136/gutjnl-
2019-320065] [PMID: 32111636]

3. Nasim S, Matthew M, Padhmanand S, Bram V, Tamas K,
Séverine V. Big datain IBD: big progress for clinical practice. Gut,
2020; 69(8): p. 1520-1532. [DOIL 10.1136/gutjnl-2019-
320065

4. Macaluso FS, Papi C, Orlando A, Festa S, Pugliese D, Bonovas S,
et al. Use of biologics for the management of Crohn's disease: IG-
IBD clinical guidelines based on the GRADE methodology. Dig
Liver Dis. 2023;55(4):442-453. [DOT1:
10.1016/j.d1d.2023.01.155] [PMID: 36792429 ]

S.  Kofla-Dlubacz A, Pytrus T, Akutko K, Sputa-Grzegrzétka P,
Piotrowska A, Dziggiel P. Etiology of IBD-Is it still a mystery?. Int
] Mol Sci. 2022;23(20):12445. [DOL: 10.3390/ijms232012445]

PMID: 36293300

6. Broesder A, Woerdenbag HJ, Prins GH, Nguyen DN, Frijlink
HW, Hinrichs WLJ. pH-dependent ileocolonic drug delivery,
part I: in vitro and clinical evaluation of novel systems. Drug
Discov Today. 2020; 25(8):1362-1373. [DOt:
10.1016/j.drudis.2020.06.011] [PMID: 32554060]

7. Akkol EK, Karpuz B, Sobarzo-Sinchez E, Khan H. A
phytopharmacological overview of medicinal plants used for

prophylactic and treatment of colitis. Food Chem Toxicol.
2020;144:111628. [DOL: 10.1016/j.fct.2020.111628] [PMID:
32738379

8. Yipel M, Tekeli IO, Altinok-Yipel F, Coskun P, Aslan A, Giiveng
M, et al. The protective effect of Boswellic acid and Ellagic acid

loaded, colon targeted, and pH-sensitive N-succinyl chitosan in
ulcerative colitis rat model. J Drug Deliv Sci Technol.
2022;68:103023.[DOI: 10.1016/j.jddst.2021.103023 |

9. Jin H, Che S, Wu K, Wu M. Ellagic acid prevents gut damage via
ameliorating  microbe-associated  intestinal  lymphocyte
imbalance. Food Funct. 2022;13(19): 9822-9831. [DOI:
10.1039/d2fo01512a] [PMID: 36040795 |

10. Marin M, Giner RM, Rios JL, Recio MC. Intestinal anti-
inflammatory activity of ellagic acid in the acute and chronic

dextrane sulfate sodium models of mice colitis. Journal of
ethnopharmacology. 2013;150(3):925-934. [Dor:
10.1016/j.jep.2013.09.030 ] [PMID: 24140585 ]

11. McCoubrey LE, Favaron A, Awad A, Orlu M, Gaisford S, Basit
AW. Ellagic acid prevented dextran-sodium-sulfate-induced

colitis, liver, and brain injury through gut microbiome changes.
Antioxidants (Basel). 2023;12(10).

12. Peng B, Xue L, Yu Q, Zhong T. Ellagic acid alleviates TNBS-
induced intestinal barrier dysfunction by regulating mucin

Yy

oads plol e (S pale olRiils (5,5lid 5 chmgy Ciglae Jlo

OB W 9 g

ooy Jelg s IS adglh el gs b olagd e
Alie 3,55 5 qulid gy o)l ¢ g 5lusp g

daosls J.:l.”ojd.l)bu ‘C)L’ 6‘)?‘ s&Lo.lAl) :)%uuL,p Lé)m
O N 3 A P [ S ¥ P P P E W
aosls 6)5‘&"? u‘am Qoo

Wools Jeloiaas s o o8 Lis 106,51 Ladllsy

secretion and maintaining tight junction integrity in rats. Int J
Food Sci Nutr.2023;74(4): 476-486. [DOIL:
10.1080/09637486.2023.2230525 | [PMID: 37455358

13. McCoubrey LE, Favaron A, Awad A, Orlu M, Gaisford S, Basit
AW. Colonic drug delivery: Formulating the next generation of
colon-targeted therapeutics. J Control Release. 2023;353: 1107-
1126. [DOL: 10.1016/j.jconrel.2022.12.029 [PMID:
36528195

14. Moutaharrik S, Maroni A, Melocchi A, Zema L, Foppoli A, Cerea
M, et al. Oral colon delivery platform based on a novel

combination approach: Design concept and preliminary
evaluation. ] Drug Deliv Sci Technol 2021;66: 102919._ [DOI:
10.1016/j.jddst.2021.102919]

15. Sood A, Ahuja V, Midha V, Sinha SK, Pai CG, Kedia S, et al.
Colitis and Crohn's Foundation (India) consensus statements on

use of S-aminosalicylic acid in inflammatory bowel disease. Intest

Res. 2020;18(4): 355-378. [DOL 10.5217/ir.2019.09176]
PMID: 32646198

16. Sardou HS, Sadeghi F, Garekani HA, Akhgari A, Hossein Jafarian

A, Abbaspour M, et al. Comparison of 5-ASA layered or matrix

pellets coated with a combination of ethylcellulose and eudragits

L and s in the treatment of ulcerative colitis in rats. Int ] Pharm.

2023; 640: 122981. [DOIL: 10.1016/j.ijpharm.2023.122981]
PMID: 37120124

17. Sakurai H, Suzuki M, Itakura S, Todo H, Arce F Jr, See GL, et al.
Preparation, characterization, solubility, and antioxidant capacity
of ellagic acid-urea complex. Materials (Basel). 2022;15(8):2836.
[DOI: 10.3390/mal5082836] [PMID: 35454528]

18. Li Y, Mei L, Guan X, Hu Y. Ellagic acid solid dispersion:
Characterization and bioactivity in the hydroxyl radical oxidation
system. Food Res Int. 2021;142:110184. [Do1:
10.1016/j.foodres.2021.110184] [PMID: 33773661 ]

19. Gombéis A, Szabo-Révész P, Kata M, Regdon G, Eros L
Quantitative determination of crystallinity of a-lactose
monohydrate by dsc. ] Therm Anal Calorim. 2002; 68(2): S03-
510. [Link]

20. Rosso S, Meneghello R, Biasetto L, Grigolato L, Concheri G,
Savio G. In-depth comparison of polyamide 12 parts

manufactured by Multi Jet Fusion and Selective Laser Sintering.
Addit Manuf. 2020; 36: 101713.[DOI:
10.1016/j.addma.2020.101713

21. Alzard RH, Siddig LA, Abdelhamid AS, Alzamly A. Visible-Light-
Driven Photocatalytic Coupling of Neat Benzylamine over a Bi-
Ellagate Metal-Organic Framework. ACS Omega, 2022; 7(41):
36689-36696. [DOI: 10.1021/acsomega.2c04934] [PMID:
36278051]

22. Kartohardjono S, Salsabila GMK, Ramadhani A, Purnawan I, Lau
WJ. Preparation of PVDF-PVP Composite Membranes for Oily
Wastewater Treatment. Membranes. 2023; 13(6):611. [DOL:
10.3390/membranes13060611] [PMID: 37367814

23. Guamba E, Vispo NS, Whitehead DC, Singh AK, Santos-Oliveira


https://doi.org/10.1093/ecco-jcc/jjac189
https://pubmed.ncbi.nlm.nih.gov/36541887/
https://doi.org/10.1136/gutjnl-2019-320065
https://doi.org/10.1136/gutjnl-2019-320065
https://pubmed.ncbi.nlm.nih.gov/32111636/
https://doi.org/10.1136/gutjnl-2019-320065
https://doi.org/10.1136/gutjnl-2019-320065
https://doi.org/10.1016/j.dld.2023.01.155
https://doi.org/10.1016/j.dld.2023.01.155
https://pubmed.ncbi.nlm.nih.gov/36792429/
https://doi.org/10.3390/ijms232012445
https://pubmed.ncbi.nlm.nih.gov/36293300/
https://doi.org/10.1016/j.drudis.2020.06.011
https://doi.org/10.1016/j.drudis.2020.06.011
https://pubmed.ncbi.nlm.nih.gov/32554060/
https://doi.org/10.1016/j.fct.2020.111628
https://pubmed.ncbi.nlm.nih.gov/32738379/
https://pubmed.ncbi.nlm.nih.gov/32738379/
https://doi.org/10.1016/j.jddst.2021.103023
https://doi.org/10.1039/d2fo01512a
https://doi.org/10.1039/d2fo01512a
https://pubmed.ncbi.nlm.nih.gov/36040795/
https://doi.org/10.1016/j.jep.2013.09.030
https://doi.org/10.1016/j.jep.2013.09.030
https://pubmed.ncbi.nlm.nih.gov/24140585/
https://doi.org/10.1080/09637486.2023.2230525
https://doi.org/10.1080/09637486.2023.2230525
https://pubmed.ncbi.nlm.nih.gov/37455358/
https://doi.org/10.1016/j.jconrel.2022.12.029
https://pubmed.ncbi.nlm.nih.gov/36528195/
https://pubmed.ncbi.nlm.nih.gov/36528195/
https://doi.org/10.1016/j.jddst.2021.102919
https://doi.org/10.1016/j.jddst.2021.102919
https://doi.org/10.5217/ir.2019.09176
https://pubmed.ncbi.nlm.nih.gov/32646198/
https://doi.org/10.1016/j.ijpharm.2023.122981
https://pubmed.ncbi.nlm.nih.gov/37120124/
https://doi.org/10.3390/ma15082836
https://pubmed.ncbi.nlm.nih.gov/35454528/
https://doi.org/10.1016/j.foodres.2021.110184
https://doi.org/10.1016/j.foodres.2021.110184
https://pubmed.ncbi.nlm.nih.gov/33773661/
https://link.springer.com/article/10.1023/A:1016039819247
https://doi.org/10.1016/j.addma.2020.101713
https://doi.org/10.1016/j.addma.2020.101713
https://doi.org/10.1021/acsomega.2c04934
https://pubmed.ncbi.nlm.nih.gov/36278051/
https://pubmed.ncbi.nlm.nih.gov/36278051/
https://doi.org/10.3390/membranes13060611
https://doi.org/10.3390/membranes13060611
https://pubmed.ncbi.nlm.nih.gov/37367814/

24.

26.

27.

28.

29.

30.

VP lanal oY oylods AY 0,90 « Jlous ylulys S pale oKLl aloxo

R, Niebieskikwiat D, et al. Cellulose-based hydrogels towards an
antibacterial wound dressing. Biomater Sci. 2023;11(10): 3461-
3468. [DOL: 10.1039/d2bm01369j] [PMID: 36475559]

Karimian E, Marandi A, Kardanpour R, Rafiei S, Amirghofran Z,
Tangestaninejad S, et al. The enzymatic synthesis of lactose
caprate using Candida rugosa lipase immobilized into ZIF-8 and

investigation of its anticancer applications against K562 leukemia
and HeLa cancer cells. RSC Adv. 2023;13(50): 35639-35647.
DOI: 10.1039/d3ra04632j] [PMID: 38077985 ]

. Evtyugin DD, Magina S, Evtuguin DV. Recent Advances in the

Production and Applications of Ellagic Acid and Its Derivatives.
A Review.  Molecules.  2020;25(12):2745.  [DOI:
10.3390/molecules25122745 | [PMID: 32545813

Dominici S, Marescotti F, Sanmartin C, Macaluso M, Taglieri I,
Venturi F, et al. Lactose: Characteristics, Food and Drug-Related
Applications, and Its Possible Substitutions in Meeting the Needs
of People with Lactose Intolerance. Foods. 2022; 11(10):1486.
[DOL: 10.3390/foods11101486] [PMID: 35627056

Yasmin R, Shoaib MH, Ahmed FR, Qazi F, Ali H, Zafar F.
Aceclofenac fast dispersible tablet formulations: Effect of

different concentration levels of Avicel PH102 on the
compactional, mechanical and drug release characteristics. PLoS
One. 2020; 15(2): 0223201. [DOL:
10.1371/journal.pone.0223201 ] [PMID: 32050259
Ibrahim MA, Al-Anazi FK. Enhancement of the dissolution of
albendazole from pellets using MTR technique. Saudi Pharm J.
2013;21(2):215-223.  [DOL  10.1016/jjsps.2012.03.001]
PMID: 23960837

Barakat NS, Elbagory IM, Almurshedi AS. Controlled-release
carbamazepine matrix granules and tablets comprising lipophilic
and hydrophilic components. Drug Deliv. 2009;16(1):57-65.[
DOI: 10.1080/10717540802518157] [PMID: 19555310

Eichhorn §J, Young RJ. The Young's

modulus of a

Y¥

31.

32.

33.

34.

36.

37.

microcrystalline cellulose. Cellulose. 2001;8:197-207.[ Link ]
Agrawal S, Fernandes J, Shaikh F, Patel V. Quality aspects in the
development of pelletized dosage forms. Heliyon. 2022; 8(2):
€08956. [DOI: _ 10.1016/j.heliyon.2022.¢08956]  [PMID:
35243077

Martin MT, Patel S, Chacra W. Pellet-based hepatitis C virus
treatment with glecaprevir/pibrentasvir: A case report of an adult
with short bowel syndrome. J Hepatol. 2023;79(5):e185-¢187.
[DOI: 10.1016/j.jhep.2023.07.018] [PMID: 37516205 ]
Duki¢-Ott A, Thommes M, Remon JP, Kleinebudde P, Vervaet
C. Production of pellets via extrusion-spheronisation without the
incorporation of microcrystalline cellulose: a critical review. Eur J
Pharm Biopharm. 2009;71(1):38-46. [DOL:
10.1016/}.ejpb.2008.08.005 ] [PMID: 18771727]

Sardou HS, Akhgari A, Mohammadpour AH, Kamali H, Jafarian
AH, Garekani HA, et al. Application of inulin/Eudragit RS in $-
ASA pellet coating with tuned, sustained-release feature in an
animal model of ulcerative colitis. Int J Pharm, 2021;597: 120347.
[DOL: 10.1016/j.ijpharm.2021.120347] [PMID: 33545282 ]

. Akhgari A, Abbaspour MR, Pirmoradi S. Preparation and

evaluation of pellets using acacia and tragacanth by extrusion-
spheronization. Daru. 2011;19(6):417-23. [PMID: 23008687
Kaffash E, Badiee A, Akhgari A, Rezayat NA, Abbaspour M,
Saremnejad F. Development and characterization of a
multiparticulate drug delivery system containing indomethacin-
phospholipid complex to improve dissolution rate. ] Drug Deliv
Sci Technol. 2019;53:101177. [Do1:
10.1016/}.jddst.2019.101177]

Diez-Escudero A, Espanol M, Ginebra MP. High-aspect-ratio
nanostructured hydroxyapatite: towards new functionalities for a
classical material. Chem Sci. 2024;15(1):55-76. [DOI:
10.1039/d3sc05344j] [PMID: 38131070]



https://doi.org/10.1039/d2bm01369j
https://pubmed.ncbi.nlm.nih.gov/36475559/
https://doi.org/10.1039/d3ra04632j
https://doi.org/10.1039/d3ra04632j
https://pubmed.ncbi.nlm.nih.gov/38077985/
https://doi.org/10.3390/molecules25122745
https://doi.org/10.3390/molecules25122745
https://pubmed.ncbi.nlm.nih.gov/32545813/
https://doi.org/10.3390/foods11101486
https://pubmed.ncbi.nlm.nih.gov/35627056/
https://doi.org/10.1371/journal.pone.0223201
https://doi.org/10.1371/journal.pone.0223201
https://pubmed.ncbi.nlm.nih.gov/32050259/
https://doi.org/10.1016/j.jsps.2012.03.001
https://pubmed.ncbi.nlm.nih.gov/23960837/
https://doi.org/10.1080/10717540802518157
https://doi.org/10.1080/10717540802518157
https://pubmed.ncbi.nlm.nih.gov/19555310/
https://link.springer.com/article/10.1023/A:1013181804540
https://doi.org/10.1016/j.heliyon.2022.e08956
https://pubmed.ncbi.nlm.nih.gov/35243077/
https://pubmed.ncbi.nlm.nih.gov/35243077/
https://doi.org/10.1016/j.jhep.2023.07.018
https://pubmed.ncbi.nlm.nih.gov/37516205/
https://doi.org/10.1016/j.ejpb.2008.08.005
https://doi.org/10.1016/j.ejpb.2008.08.005
https://pubmed.ncbi.nlm.nih.gov/18771727/
https://doi.org/10.1016/j.ijpharm.2021.120347
https://pubmed.ncbi.nlm.nih.gov/33545282/
https://pubmed.ncbi.nlm.nih.gov/23008687/
https://doi.org/10.1016/j.jddst.2019.101177
https://doi.org/10.1016/j.jddst.2019.101177
https://doi.org/10.1039/d3sc05344j
https://doi.org/10.1039/d3sc05344j
https://pubmed.ncbi.nlm.nih.gov/38131070/

