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Preparation and evaluation of  cephalexin monohydrate granules[7]

        
          

       
         

          
       

         
         

        
       

  

Formulation of  cephalexin matrix tablets using direct compression 
method[8]

      
           

      
        

     

Evaluation of  tablet properties[8,9]

        
       

        
       
         

      
        
       
           

      
      

     

In vitro drug release study
         

        
       

F1–F9
Code Angle of 

repose ( )*
Bulk 

density 
(g/cm3)

Tapped 
density 
(g/cm3)

Carr’s 
index (%)

Hausner’s 
ratio

F1 1     1   1 1   1 1   
F2 1   2     2 1 22  1 1   
F3 33 3     2   1 1   1 1 1   
F 3     3   2 1   2 1 21  
F 32 31     1 2  31 1   1 2   33
F 3 3   1   32   1   2 1 2   1
F 3 1   3     1 1   1 1 22  2
F 3 2   2   22   1 1   23 1 2   
F9 3 3     12   1 19  9 1 19  9
*         n=3

F1–F
Ingredients Quantity used (mg/tab)

F1 F2 F3 F4 F5
Cephalexin monohydrate 1 2 1 2 1 2 1 2 1 2
Microcrystalline cellulose 22 1 3 33 2

MC 1 M
MC 1 cps 2 1 1 2

Colloidal silicon dioxide
Magnesium stearate
Average tablet weight

F –F9
Ingredients Quantity used (mg/tab)

F6 F7 F8 F9
Cephalexin monohydrate 1 2 1 2 1 2 1 2
Microcrystalline cellulose 19 2 3 9 3

MC 1 M 3 3 3
MC 1 cps 1 1 2 1 1

Colloidal silicon dioxide
Magnesium stearate
Average tablet weight
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Table 4: Post-compression parameters of optimization 
batc es F1–F9
Formulation Weight 

variation 
(%)*

Thickness 
(mm)*

Hardness 
(kg/cm2)*

Drug 
content 

(%)

Friability 
(%)**

F1 1 32  1 3   1 2   1 11 9 19 3  3
F2 2 3   2 1   12 9  2 2 9   1
F3 2 13  1 2  11 23  1 2 9 12 3  2
F 2   2 9 3  11   1 9   3
F 1   3 13   1 2   2 2 9 23 2  
F 2 31  2 2 3  12 22  2 3 9 1   1
F 1 12  3 19   1 1  1 9 9 3  2
F 2   3   11   2 22 9   
F9 2 2  2 3   2 1   2 3 9 3 2  

alues are expressed as mean   n=2  alues are expressed as mean   n=3

Figure 1: Cumulative percentage drug release of F1–F5 Figure 2: Cumulative percentage drug release of F6–F9 

Table : issol tion pro les of optimization batc es 
F1–F9
Formulation 
code

Cumulative percentage drug release (%)*
1st h 2nd h 4th h 6th h

F1 39 31  3   99 1   99 93   1 1
F2 9   2 9 99  1 2 2  99 9   1 29
F3 3 1   1 12 9   1 2   1 9 3   
F 2 1  3 1   1 3 33  3 9   1 2
F   2 3   9 9  9   1
F 33   9 22  3 21  9 9 3   
F 3 9   1 2 3   1 9 2 1  1 1 9 12  92
F   9  39  1 1 9   9
F9 3 13  1 3   1 1   93 9 3   9

alues are expressed as mean   n=

Table : Factors an  responses e al ate  in 2 factorial 
esi n

Formulation 
code

Factors in coded 
form

Responses (%)

HPMC 
K15M 

(X1)

HPMC 
15cps 
(X2)

Drug 
release at 
1st h (Y1)

Drug 
release at 
2nd h (Y2)

Drug 
release at 
4th h (Y3)

F1 2 1 1 33
F2 1 33 22 3 21
F3 1 1 3 1 9 2
F 1 39 31 1
F 1 1 3 13 1
F 1 1 9 9 99 2
F 1 3 9 3 2 1
F 1 3 9
F9 1 1 9 39

Table : orrelation of act al an  co e  factors
Factor level Coded 

form
Actual value (mg) Actual value (%)
HPMC 
K15M

HPMC 
K15M

HPMC 
K15M

HPMC 
15cps

Low 1 3 2 12
Medium 1
High +1 1 1 1 1

 d  nd    n d n 
    n d   

d     n   
n    n  nn   A  
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ANOVA study[13]
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f = 50 log{1+1/n (Rt - Tt)2] - 0.5*100},2
t

n=

∑
1
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Pharmacokinetic study[14,15]
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Accelerated stability studies[16]
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RESULTS AND DISCUSSION
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Table : nal sis of ariance for 1st 
Source Sum of squares DF Mean square F ratio P value
A  1 M 2 29 1 1 2 29 1 9 1

 1 C 29 3 1 29 3 1
AA 3 9 22 1 3 9 22 19
AB 1 2 323 1 1 2 323 2 1 19
BB 131 1 1 131 1 1 3 291
Total error 1 3 9 3 91 2
Total corr 333 99

igni cant values  F  stands or degree o  reedom

Table 9: nal sis of ariance for 2n  
Source Sum of squares DF Mean square F ratio P value
A  1 M 99 1 1 99 1 2
B  1 C 1 1 329 1 1 1 329 293
AA 1 1 2 3 39
AB 1 1 32
BB 1 11 9 23
Total error 1 2 3 1 22
Total corr 2

igni cant values  F  stands or degree o  reedom



Jishnu, et al.: Formulation and evaluation of cephalexin extended release tablet

264  Journal of Young Pharmacists Vol 3 / No 4

 i i n  in  n  n     
i n  n d     i   

  i   di n i n     n  
in n   di n    nd  i   

i i n in d i n in    di d n   
 n    n in i  3

Pharmacokinetic report
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Table 1 : nal sis of ariance for 4t  
Source Sum of squares DF Mean square F ratio P value
A  1 M 2 9 121 1 2 9 121 12 2 1
B  1 C 1 2 9 1
AA 2 2 3 1 2 2 3 1 19 3
AB 9 1 9 1
BB 3 1 3 21 2
Total error 1 1 3 2 3
Total corr 2 2

igni cant values F  stands or degree o  reedom

Figure 3: 3D plot for percentage drug release at the 1st h

Table 11: inetics mo elin  s mmar
Code Kinetic model

Zero order First order Korsemeyer Higuchi
R2 K0 R2 K1 R2 n R2 KH

F1 9 9 9 9 9 9 3
F2 9 1 1 39 9 3 3 9 31
F3 99 21 31 92 3 99 2 993 3
F 9 1 3 9 9 3
F 9 9 9 2 9 13 9 9 3 9 32 3
F 99 2 9 9 12 9 9 2 9
F 99 1 9 3 9 9 3 9 9 3
F 993 1 2 92 9 3 9 33 2
F9 993 21 2 99 9 9 99 2 9
R2 = regression coe cient   = ero order release rate constant  1 = rst order 
release rate constant  n=di usional exponent  H = Higuchi rate constant

Figure 4: 3D plot for percentage drug release at the 2nd h
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Table 1 : ccelerate  stabilit  st ies report of 
cep ale in  
Period Dissolution (%) Assay (%) Appearance

1st h 2nd h 4th h 6th h
Intial 3 1 9 2 9 3 9 12  white color
Final 32 3 1 9 9 1 9  white color

Table 12: imilarit  factor of form lations F1–F9
Code Similarity factor (f2)
F1 1 13
F2 2 2
F3
F
F 9
F 3
F
F 2 9
F9 9 19

eriod  1 month  tudy conditions  C  RH

Figure 6: 

Figure 5: 3D plot for percentage drug release at 4th h
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