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ABSTRACT 

A simple t e s t  procedure t o  d i f f e r e n t i a t e  between sources o f  p re -  

g e l a t i n i z e d  s ta rch  NF has been developed. The procedure i s  based on 

t h e  swel l  i n g  c h a r a c t e r i s t i c s  o f  t he  mater ia ls .  Three p r e g e l a t i n i  zed 

s ta rch  NF products were d i s t i ngu ished  by observing t h e i r  sedimentat ion 

volumes. Microscopic d i f f e rences  i n  t h e  p a r t i c l e  morphology o f  each 

s ta rch  product were a l so  observed. 

t a t i o n  t e s t i n g  can be used as an a d d i t i o n  t o  the  cu r ren t  compendial 

i d e n t i t y  t e s t s  f o r  p r e g e l a t i n i  zed s ta rch  NF. 

The study i n d i c a t e s  t h a t  sedimen- 

INTRODUCTION 

Formulat ion advantages for t h e  use o f  modi f ied o r  p r e g e l a t i n i z e d  

corn s ta rch  have been c l e a r l y  recognized by t h e  pharmaceutical 

i n d u s t r y  (1-7). The compendial monograph (8) f o r  p r e g e l a t i n i z e d  

s ta rch  descr ibes t h e  ma te r ia l  as s ta rch  which has been chemical ly  o r  
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BOWEN AND VADINO 506 

mechan ica l l y  processed t o  cause p a r t i a l  o r  complete h y d r o l y s i s  o f  t h e  

s t a r c h  grains.  

p rocess ing  technique. 

be chemica l l y  e q u i v a l e n t  by compendial standards, t h e r e  i s  cause t o  

no te  t h a t  they  may e x h i b i t  d i f f e r e n t  phys i ca l  c h a r a c t e r i s t i c s  (9-13). 

The degree o f  h y d r o l y s i s  depends on t h e  manu fac tu re r ' s  

A1 though e x c i p i e n t s  f rom a1 t e r n a t e  sources may 

The c u r r e n t  compendial t e s t s  f a i l  t o  d i f f e r e n t i a t e  sources o f  

p r e g e l a t i n i z e d  s t a r c h  NF. 

c o l d  water so lub les ,  r e q u i r i n g  approx imate ly  f o u r  hours, has been 

used t o  i d e n t i f y  one produc t  (14).  

A t e s t  f o r  de termin ing  t h e  percentage o f  

A comparison o f  sed imenta t ion  volumes has been used t o  macroscopi-  

c a l l y  compare t h e  s w e l l i n g  c a p a c i t y  o f  severa l  d i s i n t e g r a t i n g  agents 

(10,15). 

t e s t i n g  was i n v e s t i g a t e d  as a means o f  i d e n t i f y i n g  d i f f e r e n t  sources 

o f  p r e g e l a t i n i z e d  s t a r c h  NF. 

Appearing t o  be a s imp le  procedure, t h e  use o f  sed imenta t ion  

MATERIALS 

Samples o f  t h r e e  p r e g e l a t i n i z e d  s t a r c h  NF produc ts  were obtained. 

They were Starch  1500" ( f o r m e r l y  Sta-Rx 1500, Colorcon Inc., West 

P o i n t ,  PA), Nat iona l  1551 and Na t iona l  78-1973 (Na t iona l  S ta rch  and 

Chemical Co., Br idgewater,  NJ). 

METHOD 

Sed imenta t i on Test 

One gram o f  p r e g e l a t i n i z e d  s t a r c h  NF was d ispersed i n  45 m l  o f  

d i s t i l l e d  water (20" f 5°C) us ing  a 100 m l  g lass  beaker, magnet ic 

s t i r r i n g  b a r  and magnet ic s t i r r i n g  p l a t e .  

t h e  d i s p e r s i o n  was poured i n t o  a 50 m l  graduated c y l i n d e r  (PYREX, 

A f t e r  5 minutes o f  mix ing ,  
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PREGELATINIZED STARCH NF 507 

Corning No. 3046). 

r i n s e  t h e  beaker, and t h e  r i n s e  then added t o  t h e  c y l i n d e r .  

c y l  i n d e r  was a1 1 owed t o  stand undisturbed. 

observed a f t e r  30, 60, 90 minutes and 24 hours. 

An a d d i t i o n a l  5 m l  o f  d i s t i l l e d  water  was used t o  

The 

Sedimentat ion volumes were 

E f f e c t  o f  M ix ing  Time 

Sedimentat ion t e s t i n g  was performed on d i s p e r s i o n s  mixed f o r  

30 seconds, 5 and 30 minutes. 

E f f e c t  o f  Water Temperature 

Sedimentat ion t e s t i n g  was performed w i th  d i s p e r s i o n s  prepared 

us ing  water a t  b o t h  5°C 2 3" and 45°C 2 5". 

E f f e c t  o f  Product Aging 

Samples o f  each produc t  were s to red  f o r  two weeks a t  55"C, 75°C 

and 35"C/75% r e l a t i v e  humid i t y  p r i o r  t o  sed imenta t ion  t e s t i n g .  

Photomicrographs 

Photographs o f  each produc t  suspended i n  water were taken a t  

130X m a g n i f i c a t i o n  t o  observe produc t  morphology. 

RESULTS AND DISCUSSION 

Sedimentat ion t e s t i n g  was performed us ing  t h r e e  l o t s  o f  each 

p r e g e l a t i n i z e d  s t a r c h  product.  As can be seen by t h e  da ta  p resented  

i n  Table 1, t h e  observed sed imenta t ion  volumes o f  Na t iona l  1551 were 

approx imate ly  t h r e e  t imes g r e a t e r  than Nat iona l  78-1973 and approx i -  

mate ly  double t h a t  o f  S tarch  1500". 

f o r  each product.  

L o t - t o - l o t  v a r i a t i o n  was minimal 

I t  i s  obvious from t h i s  s imp le  procedure t h a t  chem- 
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508 BOWEN AND VADINO 

TABLE 1 

Ef fec t  o f  Standing Time on Sedimentation Volume 

Sedimentation Volume, m l a  
30 min 60 min 90 min 24 hr - 

Starch 1500’” 8 8 8 8 
Lot, 202020 

National 1551 14 14 15 15 
Lot. CB 7041 

National 78-1973 5 5 5 5 
Lot. 4370-35 

a Recorded t o  the nearest m i l l i l i t e r .  

TABLE 2 

Ef fect  o f  Mixing Time on Sedimentation Volume 

Sedimentation Vol ume,Aa 
Lot No. 30 sec T - 30 m i  n 

Starch 1500” 202020 
202023 
205011 

National 1551 CB7041 
GA7314 
HA7348 

National 78-1973 4370-35 
4370-42 
4370-55 

15,15 
15,15 
13.13 

595 
5.5 
5.5 

15,15 
15,15 
13,13 

5.5 
5.5 
5,5 

8.9 
9.9 
9,9 

15,15 
15.15 
14,14 

595 
5.5 
5.5 

~ 

a Duplicate tests ;  recorded t o  the nearest m i l l i l i t e r .  
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PREGELATINIZED STARCH NF 509 

TABLE 3 

E f f e c t  o f  Water Temperature on Sedimentat ion Vol ume 

Sedimentat ion Volume, m l a  
Lo t  No. 20"C+S0 -7mZF- * 45°C ?5" 

Sta rch  1500'" 202020 8 3 8  7 97 10,lO 
202023 898 797 1 0 , l l  
205011 999 898 1 0 , l l  

Nat iona l  1551 CB7041 15,15 13,13 16,16 
GA7314 15,15 13,14 16,16 
~ ~ 7 3 4 8  13,13 12,12 15,15 

Nat iona l  78-1983 4370-35 595 595 535 
4370-42 5 95 5,5 5,5 
4370-55 595 595 595 

a D u p l i c a t e  t e s t s ;  recorded t o  t h e  neares t  m i l l i l i t e r .  

i c a l l y  equ iva len t  p roduc ts  can be d i f f e r e n t i a t e d  by i n h e r e n t  phys i ca l  

behavior.  

Data i n  Tables 1-3 were developed t o  e s t a b l i s h  t e s t  procedure 

parameters. The da ta  i n  Table 1 show t h a t  a s tand ing  t i m e  o f  90 

minutes was necessary t o  a t t a i n  a cons tan t  sed imenta t ion  volume. 

Apparent ly  due t o  t h e  almost ins tan taneous s w e l l i n g  o f  t h e  s t a r c h  

g r a i n s  (10,16),  sed imenta t ion  volumes were n o t  a f f e c t e d  by t h e  m i x i n g  

t ime  of t h e  s t a r c h  d i s p e r s i o n  (Table 2). 

30 seconds o r  30 minutes  a t t a i n e d  s i m i l a r  he igh ts .  

D ispers ions  a g i t a t e d  f o r  

Data showing t h e  e f f e c t  o f  water temperature on sed imenta t ion  v o l -  

Some minor  volume d i f f e r e n c e s  i n  " co ld "  ume a re  presented i n  Table 3. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



5 10 BOWEN AND VADINO 

TABLE 4 

Ef fec t  o f  Two Weeks Storage o f  P rege la t i n i zed  Starch 
a t  Accelerated Condit ions on Sedimentation Vol m e  

Sedimentation Volume, m l a  
Lot  No. - 55°C - 75OC 35'C/75%RH 

National 1551 CB7041 14,14 14,14 14,14 
GA7314 14,14 14,14 14,15 
HA7 348 13,13 13,13 13,13 

National 78-1973 4370-35 595 5 9 5  5,5 
4370-42 5,5 6 ,6 5.6 
4370-55 595 5,5 5,5 

a Dupl icate tes ts ;  recorded t o  t h e  nearest m i l l i l i t e r .  

(5' 2 3 O C )  and "warm" (45' - + 5'C) water were noted w i t h  Starch 1500"' 

and Nat ional  1551 but no changes were observed t o  Nat ional  78-1973 

samples. The height  v a r i a t i o n s  occu r r i ng  w i t h  samples con ta in ing  a 

greater  percentage o f  hydrolyzed s ta rch  may be a t t r i b u t e d  simply t o  

t h e  thermal expansion and con t rac t i on  o f  water. 

s tud ied were s u f f i c i e n t l y  low as t o  no t  cause any s i g n i f i c a n t  swe l l -  

i n g  o f  unhydrolyzed s t a r c h  (17). 

The temperatures 

Pregel a t i  n i  zed s ta rch  samples s to red  a t  e levated temperature and 

temperature/humidity cond i t i ons  were a l so  evaluated. 

data are presented i n  Table 4. 

o f  the  three starches were apparent ly unaf fected by t h e  accelerated 

storage condi t ions used i n  t h i s  study. 

The observed 

As can be seen, sedimentation volunes 
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PREGELATINIZED STARCH NF 511 

F I G U R E  1 

Starch 1500”’ 

F IGURE 2 
National 78-1973 
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512 BOWEN AND VADINO 

FIGURE 3 

Nat ional  1551 

The photographs i n  Figures 1-3 i n d i c a t e  t h e  unique morphological 

c h a r a c t e r i s t i c s  created by the  i n d i v i d u a l  manufactur ing processes. 

Both Starch 1500" (Figure 1) and Nat ional  78-1973 (F igure 2) cons i s t  

o f  a m ix tu re  o f  i n d i v i d u a l  s ta rch  gra ins and g r a i n  aggregates bound t o  

hydrolyzed starch. Nat ional  78-1973 exh ib i t ed  a minimum degree o f  

g e l a t i n i z a t i o n  wh i l e  Nat ional  1551 (F igure 3) appeared t o  be almost 

completely ge lat in ized.  

CONCLUSION 

Using sedimentation volumes, a simple method has been establ ished 

f o r  d i f f e r e n t i a t i n g  sources o f  p rege la t i n i zed  s t a r c h  NF. 

was va l i da ted  by t e s t i n g  several l o t s  o f  each p r e g e l a t i n i z e d  s ta rch  

product. The e f f e c t  of several procedural parameters on sedimentat ion 

volume was a l so  evaluated. Test r e s u l t s  were no t  i n f l uenced  by accel -  

The method 
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PREGELATINIZED STARCH NF 513 

erated environmental storage cond i t i ons  o f  t h e  p r e g e l a t i n i z e d  starch. 

The procedure can be used as a q u a l i t y  c o n t r o l  a d d i t i o n  t o  c u r r e n t  

compendi a1 tes ts .  

The d i f ferences noted between the  th ree  p r e g e l a t i n i z e d  s ta rch  NF 

products emphasize the  caut ion formul a t o r s  and product ion areas should 

consider when planning t o  use comparable m a t e r i a l s  from a1 t e r n a t e  

suppl iers .  The observed d i f f e rences  i n  phys ica l  p roper t i es  o f  each 

p rege la t i n i zed  s ta rch  may represent func t i ona l  va r iab les  which cou ld  

on ly  be evaluated i n  an actual  formulat ion o r  manufactur ing process. 

ACKNOWLEDGEMENTS 

The authors would l i k e  t o  thank Mr. John Teague f o r  prepar ing t h e  

photomicrographs. 

REFERENCES 

1) K.S. Manudhane, A.M. Contractor,  H.Y. K i m  and R.F. Shangraw, J. 
Pharm. Sci . , 58, 616 (1969). 

3) 

J.B. Schwartz, E.T. Mar t i n  and E.J. Dehner, J. Pharm. Sci., 
64, 328 (1975). - 
R.P. Bhatia, K.J. Desai and B.B. Sheth, Drug Cosmet. Ind., 
22, 38 (1978). - 
R.W. Mendes and Z2B. Roy, Pharm. Tech., 2, 61 (1978). 

Ib id. ,  3, 69 (1979. 

E.W. Seugling, Pharm. Tech., Q, 27 (1980). 

Ib id. ,  5, 50 (1981). 

Nat ional  Formulary XV, 1262. 

J. Cassie, J. Ryder and 0. Smith, J. Pharm. Pharmacol., 
L 29, 36P (1977). 

R. Shangraw, A. M i t i e v e j  and M. Shah, Pharm. Tech. 
- 4, 49 (1980). 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



514 BOWEN AND VADINO 

11) R.F. Shangraw, J.W. Wallace and F.M. Bowers, Pharm. Tech., - 5, 69 (1981). 

12) Ibid., - 5, 44 (1981). 

13) M.N. Shah, M.A. Car ro l l  and L.G. M i l l e r ,  Pharm. Tech., - 7, 45 (1983). 

14) "Qua1 i t y  Control Procedures fo r  Starch 1500"", Colorcon Inc., 
West Point, PA. 

15) E.M. Rudnic, C.T. Rhodes, S. Welch and P. Bernardo, 
Drug Dev., Ind. Pharm., 2, 87 (1982). 

16) J.T. Ingram and W. Lowenthal, J. Pharm. Sci., - 6, 614 (1966). 

17) H.W. Leach, L.D. McCowen and T.J. Schoch, Cereal Chem., - 36, 534 (1959). 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


