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ABSTRACT 

Three re la t iva ly  new t ab l e t  a c i p i c n t s  vhich included 8 water- 

insoluble, anionic, polymar derived from cellulooe’ @,), a car-- 

nethyl substi tuted starch2 CD2), d a complex of srpinorcetic acid 

a d  sodium carbonate3 (Dg) wire cmpared with each other and against  

Starch USP (Db) as t o  t he i r  a b i l i t y  t o  e f fec t  the dis integrat ion of 

compre8eed tablets .  

h th ia  study, t ab le t s  were made by d i rec t  campaction from both 

a mluble  and insoluble Mtrir containing a pharmacologically ac t ive  

drug substance. The drug substancan were e i ther  a water-soluble, 

acid (Al), a vater-insoluble, weak acid (AZ), a vater-soluble 

b, Buckeye Cellulose Corp., Memphis, Tennessee 
2ptiraojel, Edward Mendell Co., Inc., R.D. #5, Camel, New York 10512 
%odium Glyclae Carbonate, Edward Meadell Co., Inc. 
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332 BAVITZ, BOHIDAR, AND RESTAINO 

salt derived from an insoluble ,  w e a k  base (Ag), and a water-insoluble, 

ueak base (&I. 
In addition t o  t h e  initial (I) massuremzut, t h e  d is in tegra t ion  

tiau were meamred after six (M) and fourteen month (P) of s torage  

a t  30%. 

The experimental results were s t a t i s t i c a l l y  analyzed. The 

m r a g e s  as as the v a r i a b i l i t i e s  ( u n i f o d t y )  associated with 

the perfo-e of the  dis integrimts  were compared and these r e s u l t s  

are presented. 

In term of a b i l i t y  t o  e f f e c t  d i s in tegra t ion ,  the  experimental 

r d t s  d e a r l y  indicated the followins rank order: D1 > Dp > D4 > D 3 .  

-DUCTION 

Both corn and potato s t a r c h  have enjoyed j u s t i f i e d ,  w r l d v i d e  

popularity aa dis ia tegrants  in t a b l e t  formulations. In f a c t ,  they 

trequantly s e m  M standards in evaluations of o ther  d i s in tegra t ing  

a g w s  (1-ll) .  When one o r  both fail t o  produce d is in tegra t ion ,  

a l g l d c  acid o r  g u t  gum ham been canaidered a f f e c t i v e  s u b s t i t u t e s .  

Although the latter have proven unaful, they have never a t ta ined  the  

popol.rity nor t h e  general  acceptance of the  starches.  This may be 

dua t o  var ia t ions  in qua l i ty .  It could, 011 t h e  o ther  hand, be that 

thq low s o n  effect ivenesr  v f t h  time. 

toriu h u  o h w  the larter t o  ba true.  

Experience in there  labora- 

c.rt.in ion a c m e  resin8 have recent ly  been uaad aa disinte-  

grants. Synthet ical ly  produced, t h e i r  quality tun proven =re con- 

o h t e n t  than natural products. Their a b i l i t y  t o  form c h d c d  complexes 

h u  been r e c o w a d ,  her, a d  thin potential probably limits s w a  

we. 

dent  d is in tegraa ts  continues. 

B.cognizing a colrtinuFng need, the  search f o r  uew and pore e f f i -  
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In this study, a selected n u m b u  of d b i n t e g r m t a  were chon- 

and -ued v i t h  each other d t h  raepact t o  th. averogu 

rukbilltiu aasoclated d t h  t h a l r  performance. 

=ti- dntg a b r t a n c m ,  ~ i p i a n t  matrices, d length of storage 

period on disintegrat ion t l m e  have been considered. 

objective of the study was t o  sdact one o r  mte dln ln tegrmts  which 

effected the wet rapid dis integrat ion r a t e  wlth no lo r8  of effac- 

tiveness w l t h  the.  It should be noted that, though highly desirable,  

00 consideration was given in this study t o  the machadsma lnwlved 

in t ab l e t  disintegration. 

The e f fec t s  of 

The primary 

'RED formdatlons,  both horn  t o  compress d i rec t ly  in to  tablets ,  

r u e  chosen. 

chracterlatics. 

wlub lc  an it wan made up prlmarlly of lactose. 

Each, however, differed in term of its w a t e r  so lubl l l ty  

One formulation waa considered esranti . l ly -tar 

The other wan con- 

rldered water insoluble, and i t  conslated malnly of dibaaic calcium 

phosphate. 

(rlw classed according t o  the l r  water solubi l i ty)  were chosm for  

incorporation in to  each formlat ion.  

thi. papcr. 

Bacause act ive drugs influence disintegration, four w s  

They vere ident i f ied earlier in 

Batch rhes  t o  yield 1,000 finished tablet8 were prepared. The 

c ~ r i t i O w  of the f o d t l o l r e  used in the rtudy were: 

Formlation I P o d a t i o n  I1 
(in z w/w) (in x w/w) 

1. Active Drug 10.0 
2. Lactone USP 79 25 
3. M.b.eic calcium - 
4. Purified blood Cellulose 5.0 
5. Dhintegrmt 5.0 
6. Magnesium Stearate USP 0.75 

Pborpht r  Hydrous NP 

10.0 

79.25 
- 

5.0 
5.0 
0.75 
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334 BAVITZ, BOBIDAR, AND RESTAINO 

Th. e t u r e s  fo r  c q r e s a i n g  in to  t ab le t s  were made as follows: 

the ac t ive  drug, the main di luent ,  e i t he r  lactose o r  d ibas ic  calcium 

phosphate, and the  purif ied wood cel luloae vare mixed in a planetary 

type b a r '  f o r  five mirmtes, passed through a #30 bol t ing c lo th ,  and 

r cdxed  for  f i v e  minutas in the  same mixer. 

pusad through a 160 bolting c lo th ,  added t o  tha mixture, and blended 

f o r  f ive  minutes, using a tdn s h e l l  

sium stearate OM passed through a 460 bolt ing cloth,  added t o  the 

p o d u  mixture, and blended €or three minutes using the  t w i n  s h e l l  T"V' 

type blender. The blends were then compressed in to  t ab le t s  on a 

single s t a t ion  press6  equipped with a round, f l a t  faced, beveled- 

dged punch .3125" i n  diameter, operated a t  a rate of 60 t ab l e t s  per 

d m t e  accord- t o  the folloving specif icat ions:  

The dis integrant  was then 

type blender.5 The magne- 

Wdght: 250 mg. f 3.52 

Eudnass: 

Thichrass: 

7 . 0  kg. 2 1.5 kg. 

Suff ic ient  t o  obtain above hardness, but f 0.13 m. 
OOC. t a rge t  was established. 

Approrip.tely ten thouand t8ble t s  were compressed f o r  tha study. 

All poseible combinations of four ingredimts ,  four dis integrants .  

and two excipiant mntricas to ta l lug  32 d i s t i n c t  formulatione were mde.  

O m  th-d nine hundred twenty t ab l e t s  (32 f o r m l a t i o m  x 60 

tablet. p.r fo rmla t ion )  were wad in initial t e a t s  and three 

M r e d  eighty-four ub la t s  (32 f o r m l o t i o m  x 6 t ab l e t s  per 

forrrl.tion x 2 storage periods)  ware atorad and eubraquently 

tasted. Tba rauining t ab l e t s  v U e  used in detarminhg hard- 

%but Ifher, Hodel 8ON, Hobart Mfg. Co., Troy, Ohio 
5Patterson Kelly Co., fnc., East Stroudaburg, Pennsylvania 
%el '%", Stokes Colp.cting Div. Pennvr l t  Corp., Wa&ster, 
P-lvlnia 
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DISINTEGRABILITY CRARACZEtISTICS 335 

neasea, thicknesses. and f r i a b i l i t i e a  of the  f o d t i o P I I  con- 

aidered f o r  the  study fo r  laboratory quality control purposes. 

The t ab le t8  were stationed at 3OoC during the two storage 

period. of sir and fourteen raonths. 

The statist ical  analysis wan accomplished after a rankit 

tranafornutlon (12.U) of the  data. 

appropriate fo r  the  comparison of treatments involving data that 

are expreseed aa "greater than a given limiting value" and not .B 

t h d x  actual measured reaporme. It m y  be noted that much of tho 

data maociated with lasoluble  matrices w e n t  beyond the l i m i t  point 

of 60 mlnutes and are recorded as "greater than 60 minutes". 

advantage of auch a t rumfonmtion  l a  tha t  i t  nvku the  data maat 

This t r amformt ion  is 

Another 

8- Of the lDO8t -0-t aSSWtiOU8 -licit in t he  d y S i 8  Of 

variance procedure. 

RESULTS 

In oraking t he  cam par is on^ and in assessing the  effectivcnesr of 

u c h  diaintegrant,  criteria of somewhat l imitad rrcope were applied. 

In th i a  study it was deaired t o  determine d y  that disintegrant 

producing dis integrat ion in the  shortest  t i m e ;  tha t  diaintegrant 

vhich accomplished t h i s  result w a t  d f o r r d l y ;  and that dis integrant  

exhibit ing the  least change in effectiveness with t i m e .  

Judging parfomance with these corutraintr prmotea a tendency 

t o  overlook what otherwise might be considered e f f i c i en t  u c i p i m t a .  

For -la, a disintagrant  effect ing dluintegration in one minute 

would be cozmidered, by any standard, an excellent performer. If  19 

tbe compuiwn, however. another d i s in t eg rmt  produced more rapid 

r u u l t a  then tha t  w u l d  have t o  be wnsidered the  be t te r  disintegront.  

Such was the  case in t h i s  atudy. We point t h i n  out prlmarily beauaa  
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338 BAVITZ, BOHIDAR, AND RESTAINO 

the data indicate that three of the four disintegranta studied effected 

rapid disintegration. One, however, was significantly superior to all. 

Both the ANOVA procedure and Duncan's multiple range test (14) 

a r e  uaed to find the diaintegrant producing the shortest significant 

disintegration time (Table X) and exhibiting the least change in 

affectiveneas after storage (Table 111). The Levme test (15) of 

hmogeneity of average absolute mean deviations associated vith the 

r.y data was employed for determining the disintegrant performing most 

unifondy (Table XI and XV). 

Table I shove that in a vater soluble matrix, disintegrant D1 

produced the w s t  rapid disintegration rates and performed in this 

manner irreapective of the active ingredient included in the formulation. 

Ihi. superiority was maintained after six and fourteen months of 

storage at 3OOC. 

performance by D2 in only tw of the twenty-four comparisons made at 

tha first stage of testlag. 

of storage, however, D1 showad itsalf to be the best disintegrant. 

Table I1 shove the comparisoa of the variabilities assochted 

In the water insoluble mtrix, D1 vas equalled in 

After sir and again after fourteen months 

d t h  the performauca of the disintegrents. 

ntrix, there were na significant differencw among the disintegrants 

in 19 of the 24 cooparirons at the initial stage of testing, 15 out 

of 24 c o o p a r i ~ o ~  at six nmth storage and 21 out of 24 comparisone 

at the final stage of testing. 

8 significmdy lowar vuiobility irrespective of active ingredients 

a d  timas of atorage. 

initirl oboemation o n l y  S, wan significantly =re variable in the 

ruults it produced compared to the othar three disintegrants; the 

In the water soluble 

It may be noted that D1 maintained 

In tha water insoluble matrix and during the 

other three baing equivalent. After six m t h s  storage onLy D1 and 
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DISINTEGRABILITY CHARACTERISTICS 339 

1)s were equivalent in uniformity fn all caaes. 

more variable results compared to D1 and Dg and =re variable results 

than 02 in three of the four comparisons. At the end of fourteen 

months of storage, D1 and D3 contiwed to be equivalent in variability 

and were more uniform than D4 in a l l  comparisons. 

to D1 in tuo of the four comparisons and equivalent to D, in one of 

the four comparisons. 

04 alvays produced 

D2 was equivalent 

Table 111 shove the comparison of the average disintegration 

times of the four disintegrants initially and again at the six and 

fourtean month time periods. Exaahation of these data reveals that 

in the water soluble matrix the formulations containing D1 showed no 

significant change in the average time of disintegration war the 

elapsed time. 

gration time over the three storage periods was significantly different 

in sevea of the twelve comparisons associated vith DI aod D;?, and nine 

of twelve associated with D4.  

in average were observed aver the three storage periods. 

In the water insoluble matrix the average disinte- 

With regard to Dg, no signficant changes 

Table IV shows the comparison of variability among the three 

storage periods for the disintegrants used in both the water-soluble 

and water-insoluble matrices. For the water soluble matrix, the 

results of the comparisons among the three storage times showed that 

4 out of 12, 1 out of 12, 2 out of 12 and 2 out of 12 were signifi- 

cautly different for D1, D2, D3 and D, respectively. For the water 

insoluble matrix, a comparison among the storage times showed that 

3 out of 3, 4 out of 9 and 4 out of 12 were significantly different 

for D l r  D2 and D, respectively. 

possible for the comparisone associated with D3. 

There were no statistic& tests 
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CONCLUSIONS 

Judged on the baais of some ra ther  l imited constraints ,  the 

water-insoluble anionic, polymer derived from cel lulose,  performed 

remarkably w e l l .  

insoluble and water soluble tab le t  matrices and performed w e l l  

i r respect ive of the characteristics of the  ac t ive  compound incorpo- 

It efFected dis integrat ion rapidly in both water 

rated in to  the  formla t ion .  

others  was not as consistent with regard t o  va r i ab i l i t y  of perfor- 

rmce over the time period studied. However, its va r i ab i l i t y  values, 

This disintegrant  vtrm compared t o  the  

at  any one t i m e  period, was generally lower than that of the other  

d i sh t eg ran t s .  The carboxymethyl-substituted s ta rch  a l s o  performed 

t m l l  in these tests and deserves consideration as an ef fec t ive  dis-  

integrant.  

h v a  appeared elsewhere In the  l i t e r a t u r e  (11,16). 

Other favorable reports  associated with th i a  compound 

The complex of adnoace t i c  acid and sodium carbonate performed 

poorly i n  these tests. 

utukl in not promoted t o  the  Pharmaceutical Industrp aa a dis-  

integrmt, but ra ther  as an excipiant fo r  consideration i n  s f fe r -  

vwcent type formla t ions .  

t o  determlna i f  it could induce dis integrat ion in a fo rmla t ion  

comtainlng an acid t y p ~  drug substmca. 

It should be pointed out, however, that this 

It wan included in this study primarily 

-S 

V. urn gra te fu l  t o  Meaars. J. Karr, J. O'Cormell and R. Press 

f o r  t h e i r  dedicated tachnical asaistance.  

A c b l e d g P r a r t  is also due to  Mr. N. Tookonoh for carrying out 

the c o r p u t a t i m  involved in the a t a t i s t i c a l  u u l y s i a .  

thmlu are due t o  Hiss H ~ c y  AM Ziegler f o r  an excellent job of 

typing the  Mnuacript .  
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