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Introduction 
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Material and methods 
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Encapsulation of insulin in layer-by-layer assembly   
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In-vitro characterization 
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Biochemical evaluation of intestinal damage 
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Results and Discussion 
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+&$4(,! PK! A+&(0,+/0$3! .+(91! K-R! /D! C$%(! '/%(! ?$%*+'3(,! $0A! D$C%+'$*(A! $,,(&C3B! ?%/.+A(,! '3($%!
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Fig. 1. XRD of CaCO3 synthesized by 

conventional method.!
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Fig.  2. XRD of CaCO3 synthesized by 

modified method (   > >90% vaterite). 
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Fig. 3. AFM picture of bare CaCO3 core 

(3Dimensional view) 
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Fig. 4. AFM picture of fabricated assembly 

(3Dimensional view) 
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Fig. 5. Zeta potential study at different 

layering 
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Fig. 6. The encapsulation efficiency of 

fabricated assembly as a function of insulin 

conc. in the bulk solution at acidic pH. 
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!!!  
Fig. 7. In-vitro release profile of insulin 

in physiological milieu. 
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Fig. 9. In-vitro proteolytic enzyme 

degradation study of the formulation   

!
!

  

0

20

40

60

80

100

120

F-1 F-2 Plain

Buffer

1% TritonX

Formulation

%
 L

D
H

 r
e
le

a
s
e
d

!
Fig. 10.  Effect of different formulations on 

LDH in ileal loop of rat small intestine.  

 

Conclusions 

7$B(%VCBV3$B(%!C$,(A!(0'$?,)3$*+/0!,*%$*(4B!?%/.(0! +*,!?/*(0*+$3! D/%!'/0*%/33(A!A(3+.(%B!/D! +0,)3+0!

.+$!0/0V+0.$,+.(! %/)*(>!M/9(.(%1!9(!C(3+(.(! *#$*!/03B! D)%*#(%! %(,($%'#! +0*/!A(3+.(%B! ,B,*(&"!'$0!

&$8(! +*! ?/,,+C3(! D/%! *#(! /%$3! %/)*(! */! %(?%(,(0*! $! .+$C3(! %/)*(! /D! $A&+0+,*%$*+/0! D/%! ?(?*+A(! $0A!

?%/*(+0,1!+&?%/.+04!'/0.(0+(0'(!D/%1!$0A!'/&?3+$0'(!D%/&!?$*+(0*,!9#/!9/)3A!C(0(D+*!D%/&!*#(,(!

(0FB&(!,(0,+*+.(!&/3(')3(,>!Y)%*#(%!+0.(,*+4$*+/0,!$%(!,*+33!)0A(%9$B!*/!4$*#(%!*/U+'+*B!?%/D+3(!$0A!

&/A(!/D!$C,/%?*+/0!/D!*#(!?%/?/,(A!D/%&)3$*+/0>!!!
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