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PROCYANIDINS GELS : 
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A B S T R A C T  

The formula t ion  of procyanidin g e l s  based on carraghenans 

i s  desc r ibed .  Ge l l ing  v e h i c l e s  were s e l e c t e d  t o  o b t a i n  s t a b l e ,  

l impid g e l s  of s a t i s f a c t o r y  v i s c o s i t y  and pH compatible  w i t h  a n t i -  

u l c e r  therapy.  E f f o r t  was focused on the  s tudy of t he  inf luence  

of c a t i o n s  (Na', K', Ca++) and a s soc ia t ed  an ions  ( c h l o r i d e ,  c i t r a t e ,  

g l u c o n a t e ) ,  on t h e  g e l i f i c a t i o n  : t h e  bes t  r e s u l t s  were obta ined  

w i t h  t r i s o d i u m - c i t r a t e .  

I N T R O D U C T I O N  

In prev ious  works, we s t u d i e d  the  v a l o r i s a t i o n  of procya- 

n id ins  obta ined  by fe rmenta t ion  of a n  e x t r a c t  of Fragar ia  vesca (1- 

7 ) .  These procyanid ins  proved t o  possess  marked a n t i - u l c e r  pro- 

p e r t i e s  i n  Rat  ( 8 ) .  The f i r s t  r e s u l t s  from procyanidin g e l  dosage 

forms, p a r t i c u l a r l y  s u i t e d  t o  adminis te r  a n t a c i d s ,  have r ecen t ly  

been publ ished (9,101. The work r epor t ed  here  concerns the  for -  

mulation of semi- f lu id  g e l s  based on carraghenans,  d e r i v a t i v e s  

wich possess  a marked a n t i p e p s i n  a c t i v i t y .  E f f o r t  i s  focusedon the 

~ 
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1822 BOS, VENNAT, AND POURRAT 

s t u d y  o f  t h e  i n f l u e n c e  o f  c a t i o n s  (Na', K', Ca") and a s s o c i a t e d  

Jiriions ( c h l o r i d e ,  c i t r a t e ,  q l u c o n a t e )  , o n  t h e  g e l i f i c a t i o n  o f  the 

c o l l o i d a l  s o l u t i o n s .  

M A T E R I A L  A N D  METHODS 

R a w  Mate r ia l s  
@ 

2 '  The f o l l o w i n y  c a r r a g h e n a n s  were t e s t e d  : Aubygum X 

Aubygel  X52 , S a t i a g e l  HV? S a t i a q u m  s t a n d a r d @  ( S a n o f i  1310- 

I n d u s t r i e s )  - 
8 

The p r o c y a n i d i n s  i n c o r p o r e d  into t h e  g e l s  w e r e  prepdli!d by  

u s  ( 3 ) .  

Methods 

Preparation of Gels 

The g e l l i n g  a g e n t  was d i s p e r s e d  1.11 wa te r  w i t h  a n  I K A  RW20 

h e l i c a l  s t i r r e r  a t  35OC ; a f t e r  d i s p e r s i o n  t h e  s o l u t i o n  was 

warmed a t  5 0 ° C  f o r  5 min .  The s t i r r i n q  r a t e  was s e t  a t  500 r . p . m .  

Determination of Spreadability 

One gram o f  g e l  2 4  h o u r s  o l d  w a s  p r e s s e d  b e t w e e n  t w o  h o r i -  

z o n t a l  p l a t e s  20 cm s q u a r e ,  o f  w h i c h  t h e  u p p e r  o n e  w e i g h e d  1 2 5  q 

and  i t s  d i a m e t e r  w a s  m e a s u r e d  a g a i n s t  t i m e  ( 9 ) .  

Evaluation of Opalescence 

The o p a l e s c e n c e  o f  t h e  g e l s  was s t u d i e d  u s i n g  t h e  method 

d e s c r i b e d  i n  t h e  F r e n c h  P h a r m a c o p o e i a  (11) , a n d  s p e c t r o p h o t o m e t r i c  

measurement  o f  t h e  t r a n s m i s s i o n  a t  610 nm o f  r e f e r e n c e  s o l u t i o n s  

and  t e s t e d  g e l s .  

R h eo 1 o g i cd 1 S t u d y 

A r h e o l o g i c a l  s t u d y  o f  t h e  p r o c y a n i d i n  y e l s  w a s  c a r r i e d  

o u t  a t  2 1 ° C  u s i n g  a B r o o k f i e l  RVTD V @  i n s t r u m e n t  f i t t e d  w i t h  

an SC -28/13K s m a l l  a d a p t e r .  
2 

4 

RESULTS AND DISCUSSION 
@I 1 3 2  gels were p r e p a r e d ,  e d c h  c o n t a i n i i i g  0.15 S Nijmgint: 

t o g e t h e r  w i t h  d i f f e r e n t  t y p e s  and  c o n c e n t r a t i o n s  of c a r r a g h e n a n s  

w i t h  a n d  w i t h o u t  a d d e d  c a t i o n s .  
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PROCYANIDINS GELS 1823 

' r m u  1 
In f l u e n c r  of C a r  raghenan Concen trr-a t ion on S t I f f i-ic"ss d i d  1,irnpi d i ty 

Spreading 
Formulat ion Gel l ing Concentrat ion Diameter  T %  

no  Agen t  % ( W / W )  pH After  1 min a t  610 nm 
(rnrn) 

~~ ~~~ 

1 Aubyqum X, 2 9 2  89 89 

2 Aubyqum X ,  Q 2.3 9 . 2  54 89 

1 Aubyqwn X .  ' 2 4  9 4  61 5 89 

4 Aubyqum X,  ' 2 . 5  9 4  5 h  88 

5 Aubyqwn X, 2 6  9.4 5 2  88 

6 Aubyqel X 52@ 1 25 1 0 . 5  1 7  81 

7 Aubyqel X 52' 1 . 4  9.7 60 5 81 

8 Aubyqel X 52' 1 . 5  9 1  5 b  5 19 

9 Aubyqel X 52' 1 1 5  9 8  5 1  15 

10 Satinqum standardm 2 10 2 1 2  5 57 

I 1  satiaqum standard' 1 5  10 1 b i  5 3 2  

12 Satiaqum standard' 3 10 5 11 2 4  

13 Satiagum standard' 3 5  10 3 50 2 0  

14 Satiaqel H V '  2 10 2 l ?  5 4 8  

15 sat iaqel H V  @ 2 5  10 3 67 5 39 

16 sat iaqe 1 HV ' 3 10 2 b l  29 

1 7  satragel H V  @ 3 5  10.3 1 1  5 2 2  

I 8  Satiaqel H V Q  4 10 3 46 5 14 

The technical literature for the four colloids tested (12) indi- 

cates that their gelling power depends on the carraghenate concen- 

tration and on whether or not certain dissolved ions are presents; 

K', Ca" and NH4' markedly increase gelling power while Na' makes 

it difficult to obtain a stiff gel. Accordingly, we studied the 

influence of three cations , Na', K' and Ca++ on the rheological 

behaviour of the gels. 

Influence of  Carraqhenan Concentration 

The 18 formulations tested were evaluated according to two 

main characteristics ; spreading diameter and percent trans- 

mission at 610 nm. 
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PROCYANIDINS GELS 1825 

TABLE 3 

Influence of K+ on Stiffness and Limpidity 

Formu la! ion Gelling 

x ( w / w )  
n o  Agent 

K C I  Tri-Potassium Spreading 
Ci t r a t e  pH Diameter 'r % 

% ( w ' w )  % ( w l w )  After 1 min a t  610 nm 

~~~ ~ ~ ~~~~~ 

5 1  Aubygum x: ' 1 .  3 0 65 9 1  7 1  5 80 
52 Aubyqum X, ' I .  3 0.89 9.4 65 81  

5 3  Aubyqum X, @ 1 . 5  0 . 1 5  9.3 59 70 5 
54 Aubygum X, ' 1.5 1 .03 9.8 58  n i  

5 5  Rubyyum X, ' 1.7 0.85 9 . 4  63 15 
56 Aubyyum X, @ 1,7 1.16 9.9 51 75 

57 Aubyqum X ,  ' I. 8 0.9 9.4 61 17 5 
58 Aubygum X, 1.8 1 .23 9.8 52 72 

59 Aubygum X, @ 1.9 0.95 9.3 54 35 
60 Aubygum X, ' 1.9 1 .30 9.9 49 5) 

61 Aubygel X 52m0.6 C . 3  9 . 2  69 .S 94 
62 Aubyqel X 52'0.6 0 -41 9.4 70 95 

63 Aubygel X 52'0.8 0.4 9.4 6 5 . 5  16 
64 Aubygel X 52'0.8 0.55 9.6 63.5 96 

65  Aubygel X 5 2 ' 1  0.5 9.3 6 1  54 
66 Rubyqel X 52@l 0 .68 9.6 60 . 5  84 

67 Aubyqel X 52'1.2 0.6 9 .2  5 5 . 5  56 
68 Aubyyel X 52'1.2 0 82 9.5 55  79 

69 Aubygel X 52'1.4 0.7 9.4 57 5 46 5 
70 Rubygel X 52'1.4 0 .96 9 . 5  54 65 

11 Rubyge l  X 52'1.6 0 .a 9.2 48 43 
12 Aubygel X 52'1.6 1 .l 3.4 50 59 

~ ~~ 

73 Satiagum standard '1 0 5 9 .4  82  63 
7 4  Satiagum standard ' 1  0 .68 9.3 81 7 3  

75 Satiagum standard ' 1 . 5  0.75 9 .3  70 15 

77 Satiagum standard Q2 1 9 . 3  59 18 
7 8  Satiagum standard @ L  1 . 3 1  9.8 47 .5 49 

76 Satiagum standard @1.5 1 .03 9.6 59 6 5  

79 Satiagum standard @2.5 1 .25 9.3 5 3  9 . 5  
80 Satiagum standard '2.5 1 .71 9.9 44.5 38 

81 Satlagel HV ' 1 0.5 9 . 3  67 46 
82 Satlagel HV 1 0 .68 9.6 70 63.5 

83 setlagel HV '1.5 0.75 9 . 2  68 18 
84 Satlagel HV @ 1.5 1 .03 9.8 56 44 

~ ~ ~~ 

85 setiegel HV ' 2 1 9 . 2  6 5  8.5 

87 satlagel ~ ~ 8 2 . 5  1.25 9.0 58 4 
88 Satiagel HV 0 2 . 5  1 . 7 1  9.9 47 15 

86 Satlagel HV Q 2 1.37 9.8 48 29 

~~ ~ 

89 Satiagel HV ' 3 1.5 9 . 2  51.5 2 . 5  
90 Satiagel HV ' 3 2.05 9.9 51 6 

- The gelling power of calcium gluconatc was especially marked 

and much greater than that of CaC12. 
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PROCYANIDINS GELS 

l J s in( j  t h e  t w o  s e l e c t i o n  c r i t e r i a ,  s p r i i a d i n q  iii,imc:tcu <111d I ~ ' I  r . v t i t  

t . r a n s m i s s i o n  a t  610 nm, t w o  f o r m u l a t i o n s  scored wtll : ( 1 1  ~ ~ ~ L I I I ~ I -  

l a t i o r i  n " 3  c o n t a i n i n q  2 . 4  3, Auby(jum X, @ ,1nd (11) 

cont , i i r i ing  1 . 4  8 Aubyqel  X52@. B e c a u s ~ >  c l i  t h e i r  m<irked i 

C C ' I - I C ~ ~ ' ,  none  o f  t h e  y c l s  c o n t d i n i n g  S a t i a q u m  S t a . n d a r d @ i i r  Sc>t i . i ~ ! t , l  

S t a n d a r - d @  were s e l e c t e d .  

I n f l u e n c e  of Ions o n  Ge l l i ng  

f c ~ r m u L L ~ t l o i i  I , ' ' ;  
2 

For Na+ w e  a d d e d  h a l f  d p a r t  of  N a C l  p e r  [ > a r L  i ) f  q c l l i r i i j  L1gL'lit < I s  

recommended i n  t h e  t e c h n i c a l  l i t e r a t u r e  f u r  t h c  car raghc?r i sns  

t e s t e d .  The q u a n t i t y  of  s o d i u m  c i t r a t c  was c a l c u l a t e d  S O  .IS t ~ l  

a f f o r d  t h e  same Na' c o n c e n t r a t i o n  as  t h e  N d C l .  T h e  same prcjcC>dur-c> 

was followed f o r  t h e  f o r m u l a t i o n s  c o n t a i n i i i q  K t  and Ca". 

The f o l l o w i n g  c o r i c l . u s i o n s  c a n  be dr'iwn f n i m  the  dJt.d 1 ' 1 - t  

t e d  i n  T a b l e s  2 - 4 .  
A s  b e f o r e ,  a l l  t he  g e l s  were m a r k e d l y  a l k a l i i i c i  (pfl b e t w e o n  8 . t ~  

and  10.2), p r a c t i c a l l y  u n a f f e c t e d  by t h e  n a t u r e  of thc  ,addc,ti 

s a l t  arid c o m p a t i b l e  w i t h  a n t i - u l c e r  t h e r a p y .  

- Addiny  Naf m a r k e a l y  m o d i f i e d  g e l  s t i f f n e s s  r i . q a r d l e s s  of  the, 

g e l l i r i q  d g e n t  t e s t e d .  

In m o s t  cases,  s o d i u m  c i t r a t e  a f f o r d e d  s t i f f c i i -  tjels t h a n  Nai ' l .  I t  

also g a v e  more l i m p i d  g e l s  c h a r a c t c r i s c d  by p e r c e n t  t r - a n s m i s s i o n  

a t  610 i im which  was o f t e n  y r e a t e r  t h a n  t h a t  of t h e  r e f e r e n c c :  c j i . 1 ~  

c o n t a i n i n g  c a r r a g h e n a r i s  a l o n e .  

- The i r i f l u e n c c  o f  K + v a r i e d  a c c o r d i n g  t o  t h e  s a l t  u s e d .  C;c>ls 

w i t h  K C 1  were s t i f f e r  t h a n  t h e  r e f e r e n c e  g c l s .  

I . ' o tass ium c i t r a t e  was much more e f f i c i e n t  t ha i i  KC'1 arid i r i  c c > r - t < i i n  

U d S e S  more ctvcn t h a n  s o d i u m  c i t r a t c .  I t  a l s o  d f f o r d e d  more lirrilpid 

q e l s  t h a n  KC1, t h o u g h  t h e s e  were s t i l l  more opdlcsctnt t.han t i i t h e r  

the r e f e r e n c e  g e l s  o r  thosc!  w i t h  a d d e d  s o d i u m  c i t r ~ i t e .  

T h o u q h  (:;I+' f avourc id  the q e l  linq o f  (rdrr<irghciiiiri s ~ ~ l u t 1 o t i s  o v e r a l l  , 
i t  .it:lversc:ly ; i t f e c t e d  thc3ir  l i m p i d i t y  ; must- o f  t lie ( ~ ~ 1 s  ( 0 1 J t d l I l L ~ d  

w t r k '  v e r y  i , lmli~scc l i t .  

Prom thc: r e s u l t s  of  the i t i f1ue i i i . r  o f  Na', KS 'itid ( ' < I t i  t ~ l l c .  f ( j u l  

formulations w l t h  t h e  most f d v o u r a b I ( 7  c h a r a c t e r i s t i c -  w ( ' r ( '  : ( 1 )  

f o r m u l a t i o n  n o  2 2  c o n t a i n i n g  Aubyqum X, @ a n d  t r i ~ s o t i i u m  c i t r a t e ,  

( i i )  
L 

f o r m u l a t i o n  no 30 c o n t a i n i n g  Aubygel  X52@ a n d  t r i s o d i u m  
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BOS, VENNAT, AND POURRAT 

citrate, (iii) formulation no 54 containing Aubygum X @ and tripo- 2 
tassium citrate and (iV) 

and tripotassium citrate. 

Formulations no 22 and no 30 advantageously combine the antipepsin 

activity of the carraghenates with the antacid properties of 

trisodium citrate. 

formulation no 66 containing AubygelX52 @ 
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