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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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Bioavailability
[BALMAYOR E. et al 2011, MATHUR M. et al 2016]
polymeric gel beads

microcapsulesencapsulation
coating[KUMAR R. et al 2016, XING L. et al 2003]

sustained release
[AL-HASHIMI N. et al 2018, MALIK R. et al 2013]

[PATIL J. et al 2010]

alginic acidbrown algae
uronic acids-L- guluronic (G)

-D-manuronic acid (M)(1-4)[SUTHERLAND 
I.W. 1999]1

1
gel

[HOARE T. et al 2008]Ionotropic gelation

[JAIN D. et al 2014]

very permeable
[PATIL J. et al 2010]

shrinking
swelling

degradation
delayed release[SOSNIK A. 2014] 



2020-8No. 3vol.  University of HamaJournal 

 

(anionicNSAIDs

COX-1COX-2[PUBCHEM, 2019]
254.28IUPAC23

3O14H16C]12[90%
0.5-21.5-2

96%[PUBCHEM, 2019, SWEETMAN S.C. 2009]

(2)

(2)

drug release

2  

3  

3.1  

98.99Sigma-Aldrich/UKBDH Chemicals Limited/ 
UK(Sigma-Aldrich/UK)MCHPMC

Potassium dihydrogen orthophosphate(Fluka Steinheim/Germany)
(Segma/Germany)37%Sigma/Germany

Precisa/SwitzerlandLabinco/the Neitherlands
Carbolite/EnglandErweka/Germany

Optima/JapanSartorius/GermanyOlympus/Japan
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3.2 

[ 2010PATIL J. et al ](TOUS S. et al 2014)

0.1 M10-125
312

324ºC 4524
[TOUS S. et al 2014]

(1)

(3)
(1)

w/v (2%) 
F1 3% 0.1 M 1 : 1 
F2 4% 0.1 M1 : 1
F3 5% 0.1 M1 : 1
F4 5% 0.1 M1 : 3 
F5 5% 0.1 M3 : 1 
F6 5% 0.1 M1 : 3 HPMC
F7 5% 0.1 M1 : 3 MC 
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3.2.2  

1  

203[TOUS 
S. et al 2014]

2  

203
[TOUS S. et al 2014]

100
100

3  

20100pH = 7.412

uv-visible spectrophotometer260[TOUS S. et al 2014]
[TOUS S. et al 2014]

100 
100 

4  

paddle500
HCL 0.1 M (pH = 1)500

)pH = 7.4(ºC 0.5±  37rpm 505

20
uv-visible spectrophotometer2603

[TOUS S. et al 2014] 
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4  

4.1 

1  

542.082.32
2

MC, HPMC

(4)

(2)

Polymer added Alginate (5 % 
w/v) : Drug 

ratio 

Alginate conc. (% w/v) 
(1:1) 

Bead property 

HPMC MC 3:1 1:3 5% 4% 3% 

2.08 
± 

0.12 

2.26 ± 
0.05 

2.14 
±0.11 

2.22 
± 

0.07 

2.32 ± 
0.04 

2.28 
± 

0.05 

2.15 
±0.12 

Befor
e 

drying 

Diamete
r 

(mm) 

1.12 
± 

0.08 

1.25 ± 
0.06 

1.20 
±0.07 

1.36 
±0.05 

1.23 ± 
0.06 

1.12 
±0.04 

1.09 
±0.02 

After 
drying 

2  
35-8

152.6%5(1:3)135.6
MC162.5HPMC

138.8
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(3)

Polymer added Alginate (5 % 
w/v) : Drug ratio 

Alginate conc. (% w/v) 
(1:1) 

Bead property 

HPMC MC 3:1 1:3 5% 4% 3% 

5.01 ± 
0.31 

8.06 ± 
0.54 

7.15 
±0.21 

8.63 ± 
0.58 

8.57 
±0.41 

8.34 
± 

0.42 

8.29 
±0.33 

Before 
drying 

Weight 
mg/bead 

0.61± 
0.22 

0.66 
±0.11 

0.57 
±0.15 

1.23 ± 
0.24 

0.95 
±0.12 

0.82 
± 

0.35 

0.62 
±0.09 

After 
drying 

138.8
±1.36 

162.5 
±1.54 

194.2
0.64 

135.6 
±1.07 

152.6 
±0.35 

164.9
±0.16 

164.5
±0.11 

Shrinkage  

79.02 
±0.27 

89.96 
±0.30 

90.36 
±0.21 

88.21 
± 0.42 

81.12±
0.51 

89.95 
± 

0.22 

89.92 
±0.77 

Water 
Content  

80-90
MCHPMC

3  
(4)

5(1:3)78.17
90

KHAZAELI et 
al 2008
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(4)

Polymer added Alginate (5 % 
w/v) : Drug 

ratio 

Alginate conc. (% w/v) 
(1:1) 

Bead property 

HPMC MC 3:1 1:3 5% 4% 3% 

20.02 
± 0.19 

21.79 
±0.33 

25.5 
0.09  

78.17
0.21 

49.86 
± 0.11 

46.69 
± 

0.19 

46.18 
±0.24 

Drug content (%) 

91.58 
± 1.56 

102.9 
±1.95 

85.07 
±0.52 

99.41 
±0.09 

98.79 
±0.92 

95.24
±0.14 

94.34 
±0.81 

Encapsulation 
efficiency (%) 

4.2 in vitro
A HCL 0.1 M (pH = 1) 

(5)HCL 0.1 M (pH = 1)
(3, 4, 5 %, w/v)

[HODSON A. 

et al 1995]
(6)

B (pH = 7.4) 

(5)
(3, 4, 5 % w/v)3

[EL- 2002GINDY G.A. ]
(6)

5 % (w/v)(1:1, 1:3, 3:1)
1:33:1

(Tateshita et al 2010)

[TATESHITA K. et a 2010l ]
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(5)

(6) 

C (pH = 7.4) 

(MC)(HPMC)

(7)
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(7) 5%
5  

(3%, 4%, 5%)0.1 M

20

5
(1:3)

73.7(MC
HPMC

50.1 M5
251:3

in vivoin vitro

MCHPMC
6  
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