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Abstract:

In this study, a controlled release oral delivery system for ketoprofen was developed using the
ionic gel method. Sodium alginate was used as a polymeric carrier and calcium chloride as a
cross—linking agent. the aim of this study was to obtain delayed release spherical beads with
better bioavailability and fewer side effects than conventional dosage forms.

Ketoprofen was used as a model drug because of its common usage, side effects (irritant to
gastric mucosa) and low solubility. The aim of this study was to suggest the best formula for
preparing ketoprofen—loaded alginate beads, different concentrations of alginate (3%, 4%,
5%), and different ratios of alginate: drug (1: 1, 1: 3, 3: 1) were evaluated. The effect of
adding of MC and HPMC were analyzed for their influence on delay of the rate of release of
ketoprofen.

The quality of prepared beads have been evaluated through some tests (weight, dimensions,
shape, encapsulation efficiencies and drug release). it was concluded that raising the
concentrations of alginate to 5% led to improving the encapsulation efficiencies and beads
content of drug, but it led to delaying drug release too, using the ratio of alginate: drug (1: 3),
both the beads content of drug and the encapsulation efficiencies improved, and no delay was
observed in drug release when adding MC and HPMC, so the proposed formula is: sodium
alginate at a concentration of 5% and ratio of alginate: drug (1: 3) and Calcium chloride (0.1
M).

Keyword: calcium alginate beads, ketoprofen, alginate concentration, ratio of alginate: drug,

beads content of drug, encapsulation efficiencies.
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0.22
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(1:1) w/v) : Drug
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3% 4% 5% 1:3 3:1 MC | HPMC
Drug content (%) | 46.18 | 46.69 | 49.86 | 78.17 25.5 21.79 | 20.02
+0.24 + +0.11 | £0.21 | 0.09+ | #0.33 | £ 0.19

0.19
Encapsulation 94.34 1 95.24 | 98.79 | 99.41 | 85.07 | 102.9 | 91.58
efficiency (%) +0.81 | £0.14 | +0.92 | £0.09 | +0.52 | £1.95 |+ 1.56

in vitro il 2 Jdad¥) jlas) 4.2

HCL 0.1 M (pH = 1) aan Jaug (b Slosall ¢ (b psisSll 585 A

Glial) e dilide €05 aladtuh HCL 0.1 M (PH = 1) s (3 g waasll ) a5 ausipe (5) JS8N el
LAl dpald Cas 138 05 38 Loltina s Uaday guaall moes (30 (g 53S0 ) ja3 Jane OIS (3, 4, 5 %, W/V)
[HODSON A. daiall e cbintVl (aen ) aspedl€) clisall Jaty ¢ cmenll Jacssll 3 a1 2Ll aaes
.etal 1995]

Ols «ibwnll (e (g gl s o aaly A0 Al (K o g s rliadl duvs s o (6) JSAD elasg
625 Laa Banall (3 Cluan) (pe 0y sl a5 (e 2l d o adgiall e Sl LAalsiad ST Yl
anall i) el e Lol duilall < aB (s )

(PH = 7.4) Aliugd slig oy & clual) (o (udg ugisl) a5 B

i) e Ailide 3805 22330l sl ciliall Sl G i sy 5 g gl a0 (5) JSA ela
138 ey L lele 3 e Al Jol€ liatY) o At 5805 e Lglall gl <y (3, 4,5 % W)
Bl 8 Aoy ZLa) Gy Cun Ay Aglal) alug¥) 3 bl JSH 2 LA dralis aopadl ) pal)
Joall o ) dilia) el Jals ) dal) e ST Aue Jpng Baels Aty QS5 8 paliy Lea liugdl
Glaa Ao Al cluhy 4l ciliay 13y caluall JSE ) ol il sy o gl il o )
[EL-GINDY G.A. 2002] a5l il

lial) L sadiad 5. Sl By )il Jaee o slsall Jrant daws 80 (6) IS8 ela s B
Aages DA 3gay IS e 2aad (131, 153, 3:1) slea : liadl (o At asi ge 5 % (W/V) 5S35
Dnalt (Kaig 31 () 13 e g i€ s bl dasail) 83l e gpud (IS sy dibidal) Conill ) al Jana
3 sl liall Ciliss (e Ganaiss slga a3 of lsang (il L (Tateshita et al 2010) sy DAY 138
dalie 531 ) (525 8 oloall (gine B (alidY) o) Jon sl Cum Jslaall 8 Cpunll (gine (aliad) die ol
[TATESHITA K. et al 2010] clua¥) Do 8 clsall 5am Bjims iny 1305 Cilapeanl) mhans

62



Journal of Hama University — vol.3 =No.8-2020 2020wl aandl = GG Alaall = Blea daala ddase

—¢—alginate 3% == alginate 4% alginate 5%

_ 120
w100
T 80

* 60

3

10

5 40
3; 20 /

j;
. 0 =

) 1 2 2.15 3 4

(Aslu) a3l

Bpaanall bl o Gy usisl a3 Ao agsageal) ciliadl 55 80 (5)a8; Ui

——(1:1) ——(1:3) (3:1)

_ 120

j 100 1
3 —

< 80

" 60

‘e

3 40

3: 20

2 /-

-
“55‘ 0 L

0 1 2 2.15 3 4
(Al a3l

Bpanall ciluall o b el AT e elea : cliall du s 486 :(6) By JSi

(PH = 7.4) Slhugh oligdany B cpbgrnsisl) ;a8 Ao Cpadpd) dila) ik .C
Ly A b e Jseanll Gagy (HPMC) sl diiee duig s (oS5)285 (MC) Ssllacd) e (g0 JS i) o
bl sl8sl) Jaey 3 ST Aagame )i ailad o Jgemnlly clball Gals Ay

ooa5 b (e Lo o g\l il s (e (g 053 ) 53 uen ol il paadsal) A8la] o (7) JSaN el
L laaasill Bl 3 olsal)

63



Journal of Hama University — vol.3 -No0.8-2020 2020wl aaal) = EJUEY Alaal) = flas daals ddaa

—— MC HPMC

fj 120

3’ 100 N PN
<

;i 80

3 60

3

:3; 40

:K
o 2

?:\]5 ° /A.—/

0 )
0 1 2 2.15 3 4
(Aslua) (330

5% a5 cliadl Lo duglal) cluall e g gl ) ad Lo alpadsd) dila) i3l :(7) a8, Jsal
Gluagilly alabiiy .5
lial) e 315 i aladialy @lldy (g i elon Alene aguallS Ciliall Gl jpcaas Sl 1 b 5
oalsall Ay DA e 423l il Baga s 29 ¢0.1 M 350 a sl 2)6l< aatialss (3%, 4%, 5%)
il Qi e 58 by caluag dal a5 @il il dia Juadl juiaat Ciags ellly el 4505
lenall 450eS Jans (30 %20 (532l Jasssll 8 5 yaiall e GslaT o] Capn) Apaea) Lhlidl e LAl olsal)
N (GHETTEN e
ehsall Uad a5 Jaee Jally e 2L 30US ) (53] %5 i agaageall cilioall 585 835 of culatll gl
5alyg Al 56 liS G (e anadl) AL (e Juiall CilS (1:3) g i€ sl s alasial <05 el 000
MC e JS 8Ll figs ol s (G eslsall a0 Jane Ul cilSy (%73.7) Gl Gara g 053 (gina
bl e elgal) an Al aeas ey 4L 5.1 e HPMC
(pos 5 Lot Ailse 0.1 M aquudl €l 2,01S %5 aguagen ciliall) Lipall [lasl ) Gl &lgs 8 deasill
gall G e i) draall Wylie) o (153 (g s rcilinll das cugie 350 25 juiand Bha dap
sy ol 138 Blg 8 ila gl GsS altiaally Ja¥1 )il 3 4 gudl€l liall il paaat du yadl)
43La) 60N VItro zlall 3 Plad¥) Jane 55 G 32aill 60N VIVO Zoall Lisaanll Gaca Lxpall s30 5Lasls dul
vl (g ee Chualy widy eloall O Cun ) )al) Buse lglas 2 Cuns Bshadll daal) Clia Gat Laal )
HPMC s MC e (sl clysadss as asgeall ciliall 50 DA (gl
il 6
1. AL-Hashimi, N., et al., (2018). Oral Modified Release Multiple-Unit Particulate Systems:

Compressed Pellets, Microparticles and Nanoparticles. pharmaceutics, 10: 123-145.

2. Balmayor, E., Azevedo, H., and Reis, R., (2011). Controlled Delivery Systems: From

Pharmaceuticals to Cells and Genes. Pharmaceutical Research, 28: 1241-1258.

64



Journal of Hama University — vol.3 -No0.8-2020 2020wl aandl = GG Alaall = Blea daala ddase

3. EL-Gindy, G.A., (2002). Preparation and in-vitro evaluation of alginate beads of
flurbiprofen. Bull. Pharm. Sci., 25: 229-238.

4. Hoare, T., and Kohane, D., (2008). Hydrogels in drug delivery: Progress and challenges.
Polymer, 49: 1993-2007.

5. Hodson, A., Mitchell, J., Davies, M., and Melia, C., (1995). Structure and behavior of
hydrophilic matrix sustained release dosage form the influence of pH on the sustained-
release performance and internal gel structure of sodium alginate matrices. J. Control.
Release, 33: 143-152.

6. Jain, D., and BAR-Shalom D., (2014). Alginate drug delivery systems: application in
context of pharmaceutical and biomedical research. Drug Delivery and Industrial

Pharmacy, 9: 1-9.

7. Khazaeli, P., Pardakhty, A., and Hassanzadeh, F., (2008). Formulation of ibuprofen
beads by ionotropic Gelation. Iranian J. Pharm. Res., 7: 163-170.

8. Kumar, R., Gupta, R.B., and Betageri, G.V., (2001). Formulation, characterization, and in

vitro release of glyburide from proliposomal beads. Drug Delivery, 8: 25-27.

9. Malik, R., et al., (2013). Fabrication and in vitro evaluation of mucoadhesive ondansetron
hydrochloride beads for the management of emesis in chemotherapy. International Journal

of Pharmaceutical Investigation, 3: 42-46.

10.Mathur, M., and Devi, V., (2016). Potential of Novel Drug Delivery Strategies for the
Treatment of Hyperlipidemia. Journal of Drug Targeting, 24: 916-926.

11.Patil, J., et al., (2010). lonotropic gelation and polyelectrolyte complexation: the novel
techniques to design hydrogel particulate sustained, modulated drug delivery system: a

review. Digest Journal of Nanomaterials and Biostructures, 5: 241-248.

12. PUBCHEM, 2019 Ketoprofen [online] Available from:
https://pubchem.ncbi.nlm.nih.gov/compound/Ketoprofen#section=Pharmacology—-and-

Biochemistry [Accessed:15th September 2019].

13. Sosnik, A., (2014). Alginate Particles as Platform for Drug Delivery by the Oral Route:
State—of-the—Art. ISRN Pharmaceutics, 2014: 1-17.

65



Journal of Hama University — vol.3 -No0.8-2020 2020wl aandl = GG Alaall = Blea daala ddase

14.Sutherland, 1.W., (1991). Alginates, in: Biomaterials; Novel Materials from Biological
Sources. New York, Byrom D. Stockton, pp. 309 —331.

15. Sweetman, S.C., (2009). Martindale. 36" ed. London, Pharmaceutical Press, 3709 p.

16. Tateshita, K., Sugawara, S., Imai, T., and Otagiri, M., (2010). Preparation and evaluation
of a controlled-release formulation of nifedipine using alginate gel beads. Biol. Pharm.
Bull, 16: 420— 424.

17. Tous, S., Fathy, M, G., Fetih, G., and Sheryhan, F. G., (2014). Preparation and
Evaluation of Ketoprofen—loaded Calcium alginate beads. International Journal of
PharmTech Research, 6 (3): 1100-1112.

18.Xing, L., Dawei, C., Liping, X., Rongqing, Z., (2003). Oral colon-specific drug delivery for
bee venom peptide: development of a coated calcium alginate gel beads—entrapped

liposome. Journal of Control Release, 93: 293-300.

66



