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Abstract 
The subject of the study is a corparativc evaluation of the 

properties of different disintegrrnts : starches (corn, maize, 
potatoe, rice) and deriwrtivcs (STARX 1500, crrboxymethylstarches 

as PRImlJEL or EXPLOTAB) ; cclluloses (AVICEL, ELCEHA) and dcri- 

vated products 86 methylcellulose (HLTHOCEL) , carhoxyaethylcellu- 
lose (sodium salt, -EL, AC OX SOL), low substituted Iiydroxy- 

propyLcellulose (L-HPC) ; macromolecules (Alginic acid, WHERLLTE 

IRP 88, ESHA SPRENC, Pectins, a.s.0.) ; finely divided solids 

(AEROSIL, VEECUH) . To realize this cmparative study, different 
methods of evaluation of disintcgrants physical properties are 

choosen, and wettability (contact angle), water uptake and 
svelling of the products measured. The dieintegrants are a l so  

included in a calcium phosphate based tablet formula, nnd the 
disintegration is studied. The mechanism of action of the disin- 
tegrrnts is shortly discussed, end an approximate price/eEficiency 

ratio given. 

The results of the work permit a better ctioiee of an nppro- 

prirted dirintegrant . 
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512 CISSINGER AND STAHH 

Purpone of tablets formulatian is m u  to obtain very short 

disintegrating times so that to the liberation of drug can begin 

without delay as soon as the tablet is in  contact with gustric 

juice. 

Therefore. it is IKW important Co look for the more efficient 
diriutrgrarics, and YO, many macerials are avalaible from industry. 

Y U K ~ Y ~  of present study was to compare some physical proper- 

ties of these different disintegrurts. 

MAmLbLs 

Studied disintegraats were classified i n  different groups - 
Tdbles I to 3 give the cotlposicion of these groups, as also par- 
ticular detail and the name of the supplier of each disintegranc. 

First group joinr together 8tandard disintrgrants, starches 

and derivatives (Table I). Different starches w r e  atdied : corn 
starch ; maize starch ; waxy m i r e  scorch, which is an hybrid 
plant of maize giving a r u r c b  containing a great amount of amylo- 
pectin and practicly no uy1o.e ; potstoe starch and rice starch. 
Among starches derivatives, different carboxyaethyl-starches 

obtained from potatoe starch were kept (EXPLOTAB. standard 
PRIWJEL and PRIKIJeL LV which i r  different from previous by its 
low vivcority i n  solution) and a maize starch modified by milling 

with uater to break the aayLopLasts and agglomerating the fragmenrs 
under pressure ( S T M  1500). 

Tho second group include* cellulovar and derivatives of 
celluloses (Table 2) : microcrystalline cellulose (AVICEL), 

plrthylcalltrloae, dif fereat corboxyPatiiylcellulosa. vith different 
degrees of subutitution and water eolubilitiea ((XC No. NYKEL),  

cross- linked carboxpethylcellulose (AC DI SOL) hydroxypropyl- 
cellulose (L-HPC), mixture of .Odium corboxymethylcellulose 
and microcrystalline cellulooe (AVECEL RC 591). 

The third group includes various mucranolecules vhich 
are different f r w  the two others groupn (table 3) : alginic acid. 
guar guu (VIMx;uH U 175), caeein Eormaldehyde (ESHA SPBENC), 
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PROPERTIES OF TABLET DISINTECRANTS 

HATERIAL 

Corns ta rch  

Staadard maize starch 

Waxy mite s t a r c h  

513 

NATURE OF THE 
DESINTEGRANT SUPPLIER 

Rrquct te  

Roquctte 

s t a r c h  without paylore Roquette 
(hybrid p l an t .  ) 

TAME I 

STABCIIES AND DERIVATIVES 

Po ta toe s t a r c h  

Rice s t a r c h  

~ ~ ~ ~ 

Rogue t t e 

Prolabo 
- 

PRIMDJEL Staadard 

PRIWEL LV 

EXPLOTAB 

STARX IS00 

Carboxyrethylstarch Doi t t e u  

Carboxymethylstarch 
wi th  low v i s c o s i t y  h i t t a u  

Carboxywthyls ta rch  Ed. Mendell 

Maize s t a r c h  mi l l ed  S ta l ey  
and agglomerated wi th  
vater 

p e c t i n r ,  ca t ion  exchange r e s i n  (AHBERLITE IRP BE), cross l inked  

polyvinylpyrro l idon  (POLYPLASWNE XL). 
In t a b l e  3, are a l s o  present  two f i n e l y  divided r o l i d s ,  which 

are the  fou r th  group of d i s i n t e g r a n t a  : one is composed wi th  ma- 

gnesium and aluminium s i l i c a t e s  (VEECUM r), the  o the r  one is a 
c o l l o i d a 1 . r i l i c o n  d ioxide  (AEROSLL 200). 

HETllOBS -- 
Tab le t s  d i n i n t e g r a t i o n  is depending on seve ra l  f a c t o r s ,  the 

r e l a t i v e  importance of which is d iscussed  I-’. In many cases ,  

d i s i n t e g r a t i o n  is caured by a water  uptake in t a b l e t .  Atter t h i s  
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514 

ELCEXA P 050 

E L C W  P 100 

T A U  2 

CELLULoSeS AND DERIVATIVES 

acellulose particle Deyussa 
size from 1 to 50 pm 

ixcellulore particle Degwrs 
riro I to 100 v r  

I SUPPLIER I HATEERIAL NATURE OF l l l E  I I DISIMECMHT 

EUYHA F 150 

LLCENA G 250 

AVICEL PH 101 

acollulose, fibers Deguroa 
from I to  150 vm 

ixce~lu~osc graaulated Dagursa 
from 90 to 250 ~rm 

acellulose ricrocrys- F.H.C. 
tai 1 iae 

- 

&SrnOC&t 50 cpu methylcellulusu 

Sodium c o r b o x y  Mc law rub8ticuted 
thylcellulore (roluble in water) 

NYMXL ZSE 10 Q(c- degree of 
substitution from 
0.20 to 0.26 

I acellulose microcrps- F.H.C. I tallinu granulated 
AWICEL PH 102 I 

Dau chemical 

Prolabo 

Nylo 

~~ 

NYHCEL ZSB 16 

AC 01 SOL 

L-HPC 

~~ - 

CWC- degree of 
rubstitution from 
0.34 to  0.40 

cross linked CHC 
(non roluble in up- 
tor) 

Hydroxypropylcailu- 
lose lou rubstitued 

p.n.c. 

Shin Etsu I 
AVlCEL IIC 591 Mixture of microcryr 

tollina cellulore 
(89%) sad of 

CMCNa (11%) 
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PROPERTIES OF TABLET DXSINTECBAHTS 

Alginic Acid 

VXDOGUH #t 175 

515 

Prolabo 

Cuar g m  Unipectiue 

TABLE 3 
MCROCIOLECULES AND FINELY DIVIDIED SOLIDS 

~ 

PECTIN BRUN PHAL 

PECTIN BRUN NP 

AMBERLIT€ IRP 88 

POLYPUSDONE a 

VEECUH F 

SUPPLIER NATURE OF nIE 
DXSI~EGIUNT HATERUL 

- ~ ~ ~ ~ ~ -~~ 

Citrus pectin high Unipectine 
es terif ied 

Orange pectin. high Unipectine 
8s terif ied 

Cation exchange R h  and Haas 
resin (potasrim 
polpethacry late) 

polyvinylpyrrolidon 

Mixture of ugaesirr Degussa 
and alminiua silicon 
dioxydc 

Cross I'inked C.A.F. 

ESHA SPRENG I Casein formaldehyde I Edclfettucrke 

absorption, there is a rupture of intraparticular cohesive forces, 

which nsy be increased by the auelling of disintegrant. The more 

important factors to account for the efficiency of a disintegrant 
are therefore wetting, water uptake which permits the penetration 

of gastric juice in tablet; and svellinp wliich increases tablet 
disintegration. These are the different factors vhich vere studied 

one several disintegrants. 

Particle sizl 

by microscopy with a projectioa system and electronic analysis 

Particle sire of the different disintegrantr was deterrained 
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apparatus KONTHON-IWB. Rasul ts  are rbe maximum diameter of the 

p a r t i c l e s .  because many materials a r e  long f i b e r s ,  and i t  seema 

chat maxiam lenghc may be CIAO most q u a l i f i e d  ~ a s u r e m e n t  t o  

take t h i s  p a r t i c u l a r  form of the di8integranta  i n  conaiderat ion.  

Contact Angle 

Wetting of t he  d i s i n t e g t a a t s  vaa determined by contact  angle 

aeasurBIItnc of 8 water drop with t a b l e t .  of pure d i a in t eg ran t s ,  

made by d i r e c t  curprussioe a t  a pressure of about 100 ma. The 

measuremant of t h i s  angle was made with a photographic technic  

utiicb gives a good r ep roduc ib i l i t y  of the measurements . 8 

Wacer absorption 

The r a t e  of vater absorpcion i n  the tablets waa s tud ied  with 

an apparatus ( f i g u r e  I )  s h i l a r  to t h a t  described by NOGAMI and 

a1 . 9 

T & i r  r a t e  of vater uptake -8 studied on OM h a d  on pure 

dfr iacegrant  t a b l e t s  prepared by d i r a c t  compression a t  a 

prersuru of about 1 0 0  Wa. IC uaa also studied on t ab l ecs  pre- 

pared by d i r e c t  c o q r e a s i o n  of a mixture of d i u l c i m  phosphate 

(EHCWPBESS). magnesium stearate (12) and d i s i n t e g r a n t  ( 2  or 5%) ; 

FIGURE I 
Uacer absorpt ion appa ra tw  (according t o  Nogami and a1 .’) 
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PROPERTIES OF TAB= DISINTEZMTS S l t  

t h e r e  t a b l e t 8  were made under a p r e r r u r e  80 a8 to  the  c rush ing  

s t r e n g t h  was 6 2 I kg (muru red  wi th  an  ERUEKA TBT appa ra tu r ) .  

swelling 
During t h e  water uptake maamuramunt, the swelling of tablets 

of pure d i s i n t e g r a n t r  war r t u d i e d  wi th  a l i n e a r  i nduc t ive  t r an r -  

ducer  i n  con tac t  wi th  t h e  t a b l e t r  and coonectcd wi th  a r eco rde r  

( f i g u r e  2). 
The rwe l l ing  of t a b l e t 8  war recorded dur ing  a maximum of 

15 a i n u t r  ( In few Cases, i t  war not  p o r s i b l e  fo carry an t he  

mearurement a f t e r  8- minutr because of a f a s t  d i s i n t e g r a t i o n  

of t h e  t a b l e t r ) .  The r w l l i n g  mearured is given i n  percent ,  

accord ing  to t h e  relation : 

ht - ho x loo CX - 
hO 

where ho i r  t he  he igh t  of t h e  t a b l e t  a t  the  beginning of the  test 

and h t  t h e  he igh t  of t h e  t a b l e t  a t  tha time t. 

D i r i n t e g r a t i n g  ti- 

I l i a in t eg ra t ing  time of t a b l e t s  was measured according t o  the  

t e c h n i c  de rc r ibed  by t h e  European Phamacopea . 
ReSULTS 

Rerults of p a r t i c l e  s i te  anrrlyris are shown i n  t a b l e  4. This 
t a b l e  i n d i c a t e s  t h a t  t h e  middle sire of wst d i r i n t e g r a n t s  

i s  between 9 and 60 pm ; however somc of t he  s tud ied  ma te r i a l s  
are too fine to be analyred by microscopy (AEROSIL, VEEGUH) ; 
some o t h e r s  p r e r e n t  a diameter rmaller than 9 (corn s t a r c h ,  

rice s t a r c h ) .  ELCEMA G 250 and AVICEL PH 102 are s p e c i a l  cases  

becaure they m e  m a t e r i a l s  r e s u l t i n g  from dry  granulation 
r e s p e c t i v e l y  of ELCEHA P 100 and AVICEL PI1 101. 
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5 18 CISSINGER AND STMM 

a 

FIGURE 2 

Swelling recorder A : Tablet ; E : Wuter penetration ; 
C ; Transducer ; 0 : llecorder 

Table 5 stmvn the values of contact angle of pure disiacegrant 

cablrtr w i t h  water. 

Among starches,  only maize starch shows a contact angle 

rqwl  KO zero, that is co say a perfect  liydrophily ; s tarch 

drrivucives are very hydrophilic - Cel lu loses  a s  ELCEHA have a 

mean hydroplbily, which is  lover than this of AVICEL. Cel lu lose  
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PROPERTIES OF TABLm DfSINTECRANTS 519 

ELCEHA C250 108 la 

AVICEL PH 101 32,811 

AVICEL PI1 101 5 0 , I p  

IiETllocEL 32,211a 

C W  N8 4 4 . 4 ~  

NYllCEL ZSB 10 2 6 . 7 ~  

NYHCEL ZSB 16 3 6 . 9 ~  

AC DI SOL 20,%rr 

so c p s  

L-HPC 22 211m 

TABLE 4 
PARTICLE SIZE OF DISIKTECRANTS 

P e c t i n  BRUN 58 Iim 
PIMI. 

P e c t i n  BRUN NFO7.21~m 

VIWX;Wl KL 18,711m 
I75 

POLYPUSDONE 19. lum 
XL 

AEROsIL 200 v e r y  
f i n e  

VEECUH F v e r y  
f i n e  

Corn r t a r c h  5. 3ua 

S t a n d a r d  9.- 

W-Y 9 .7m 

Maize r t a r c h  

Maize r t 8 r c h  

Pot8toc s t 8 r c h  17 In 

Rice s t a r c h  4,111m 

STARX 1500 1 6 . 7 ~ 1 ~  

PRIMOJEL sI1) 23,7vm 

PRImlJEL LV 19.3- 

EXPLOTAB 2 2 . 6 ~ ~  

ELCPU PO50 3 3 , l l r  A l g i n i c  Acid 4 3 . 7 ~ 1 ~  

I AVICEL RC 591 10,@1r 

d e r i v a t i v e s  are n o t  v e r y  l i y d r o p h i l i c  e x c e p t  AC 111 Sol. which Itas 

a c o n t a c t  a n g l e  e q u a l  to  zero. One can  iiotice t h a t  t1ETIIOCEL is 

p o o r l y  h y d r o p h i l i c .  

Among macromolecules ,  i t  a p p e a r s  t h a t  ESM SPRENC is  n o t  

h y d r o p l i i l i c  ; on t h e  o t h e r  band t h e  otlicr m a t e r i a l s  a r e  f a i r l y  

or good h y d r o p h i l i c .  C o n t a c t  a n g l e s  of VIDOCUH KL 175 and AEROSIL 
were n o t  achieved  because i t  was n o t  p o s s i b l e  to  make t a b l e t s  of 

p u r e  material  w i t h  t h e s e  two d i s i n t e g r a n t s .  Water a b s o r p t i o n  of 

p u r e  d i s i n t e g r a n t s  or i n  m i x t u r e  ( 2  or 5%) w i t h  d i c a l c i u m  pliosplta- 

t e  is shown i n  figures 3 to  7 .  
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520 

Cornstarch 15' 

S t aada r d 
maim s t a r c h  0' 

GISSINCER AND S T W  

ELcena PO50 57' AlgiOiC a c i d  19' 

PLc&nA PI00 43' llllBEBLITE IPP88 35' 

TABLE 5 

COHLdCT ANGLES OF DISINTECBANTS 

Potatoe s ta rc l r  18' 

kice s t a r c h  28' 

STARX lS00 0' 

ELCEHA C250 52' P e c t i n  BRUN PlUL 0' 

AVICISL PHI01 17' P e c t i n  BRUN NP 25' 

AVICSL PHI02 21' VIWCUM KL 175 7 

mire s t a r c h  0' I EL- PI50 40' I E W  SPRENC 104' I 

PPU1DJEL SfD 0' 

PXIHOJEL LV 0' 

UPLOTAB 0' 

~ 

tQZHOCEL SO cps  82. POLYPLASDONE XL 34' 

Cnch 40' m 0 S I L  200 ? 

WXSL ZSB 10  66' VBEGUzl P 26' 1 WMZL ZSB 16 ~ 

AC DI SOL 

L-tlpc 

AVICBL RC 591 46. 

Figure 3 shows t he  c a p a c i t y  of water abso rp t ion  of s t a r c h e s  ; 

corn s t a r c h  sucka up m w b  mre water than o t h e r  s t a rchee .  Maize 
s t a r c h  absorpcion is more gradual  than o t h e r .  These d i f f e r e n c i e s  

d isappear  when d i s i n t e g r . a t s  are DOC r t u d i e d  pure but  i n  mixture  

with d i c a l c i u  p b o s p h t e  i n  c a b l s t .  

Pure cr rboxymethyhtarchas  ( f i g u r e  4) produce very h igh  wa- 

ter abso rp t ion  ; i n  t a b l e t s  formula wi th  EHCOWRESS, they keep 

the p r o p r r t i e s . o f  i nc reas ing  water abso rp t ion  ; and PRIMOJEL 

seems more e f f i c i e n t  than EXPLOTAB. On t he  o t h e r  hand STARX 1500 
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PROPERTIES OF TABLET DISINT%GRANTS 

FIGURE 3 

L ML W2W WATER UPTAKE 

52 I 

Water absorption of starches :-pure materials, - in a 5% rnixtu- 
re v i t h  EHCOHPRESS ocorn rt8rCh &standard maize starch 

Ovaxy maize starch .potstoe rtarch A rice starch. 
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M L I O ~ O F  WATER WANE 

6 
0 

PICUBY. 4 
Uacer absorption of ntarch derivotivvo :-pure maceriais, 

--- in a 21. mixture with ENCXWIPRESS A P R I W E L  LV, 0 PRIMOJEL 
standard, 0 EXPLOTAB,@STMU 1500. 
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PROPERTIES OF TAELET DISINTEGRANTS 523 

i r  no t  very  hydrophi l ic  and i t a  behavior is a i rn i la t  to t h i s  of 

maize s t a r c h  from vhich it proceeds. 

Cc l lu loses  ( f i g u r e  5) absorb more i npor t an t  q u a n t i t i e s  of 

water than s t a rches ,  and among pure ma te r i a l a ,  one con see that 

ELCEHA C250 is p a r t i c u l a r l y  hydrophi l ic .  in a t a b l e t  formula with  

EHCWRESS, no c e l l u l o s e  can promote water pene t r a t ion .  
Der iva t ives  o f ~ c e l l u l o s e s  ( f i g u r e  6 )  have d i f f e r e n t  heha- 

v i o r s  : pure AC DI SOL and pure L-1IPC absorb very  f a s t  g r e a t  quan- 
t i t ies of water ; NYMCEL absorbr a l i t t l e  -re s l o w l y  water, but  

abso rp t ion  is regu la r  ; AVICEL RC 591 and SODIUM Mc ahsorb small  

q u a n t i t i e s  of water ; CaTHYLCELLUUlSE absorbs sca rce ly  water. 

A f t e r  collprcrsion wi th  WXMPRESS,  NYWEI. ZSH 16 is the  most 

e f f i c i e n t  of t h i 8  group to iaprove  vater pene t r a t ion  i n  t a b l e t .  

I n  t he  group of macrocroleculer ( f i g u r e  7) ArltlKRI.ITI.: IKP 18 

absorbs  smaller q u a n t i t i e s  o€ water, then WLYPIASDONE XL or  

a l g i n i c  ac id .  Tlie abso r t ion  of EStM SPRENG is’ tile s ~ a i i e s t .  
There d i f f e r e n t  materials are however not eEf i c i en t  to g ive  a 

pene t r a t ion  of g r e a t  q u a n t i t i e b  of water i n  EllcOElPRESS t a b l e t s .  

Pure VEEGUn P absorbs water but  doer M t  improve water 

abso rp t ion  of d i c 8 l c i u a  phosphate tablets. 
Swelling of pure d i r i n t c g r a n t s  t a b l e t s  is shorn i n  t a b l e  6 : 

i n  t h i s  t a b l e  is d 8 0  repor ted  the  maximum swel l ing  and the  time 
necessary  to reach maximum swelling. Mien araxiaim swel l ing  occurs 

a t  t h e  ISth minute, the va lue  i s  i nd ica t ed  i n  b rack r t s  because i t  

i s  poss ib l e  t h a t  t h in  swel l ing  c a r r i e s  on a f t e r  t h a t  per iod  vhich 

was t h e  end of t he  test. 

I n  t h e  group of s t a rches ,  one can no t i ce  t h a t  these  m a t e r i a l s  

a r e  swe l l ing  very f a s t  : dur ing  the  f i r s t  minute, the  maximum 

swe l l ing  is reached ; swel l ing  is very high f o r  maize s ta rc t i ,  then 

co rns t a rch  and low for pota toe  s t a r c h  and r i c e  s t a r c h .  The 

e f f e c t i v e n e s s  of t hese  ma te r i a l s  as d i s i n t e g r a n t  i s  however also 

dependent of p a r t i c l e  rize. 

Amng s t a r c h  d e r i v a t i v e s ,  one no t i ce  the  low swel l ing  of 
STE.RX 1500, and, on the oppos i te ,  t he  g rea t  swel l ing  of carhoxy- 
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524 GISSINCER AND STAPIM 

N. 5 10 

Meter obvarptioa fa cellulo8a8 : -pure anteriais, -- in mixture 
with EWOWKESS ; DELCEHA PO90 (521, 0 ELCEM Pi00 ( 5 % ) .  

0 E1.CTl-U F150 (5x1 ,AELCWA C250 (2Z),  AVICEL PH 101 ( 5 % ) ,  

AVXCEL PI1 102 (SZ) . 
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FIGURE 6 
m t c r  absorption of cellulose derivatives :-pure materials, 

- in mixture with EMCOMPRESS ; ~ N E T I O C E L  ( S X ) ,  O C M C  Ne ( S X ) ,  

ANYHCEL ZSBIO ( Z X ) ,  O N Y H C E L  ZSBI6 (2%). O A C  D1 SOL (2x1, 

L-HPC ( z x ) ,  AVICEL RC 591 ( 5 x 1 .  
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3oa 

200 

100 

0 P 

15 10 5 

CISSINGER AND STAM 

M110'20F WATER W A K E  

&A -A- 

f' 

0 P 

IN 

PIGUUE 7 

wter ilbsurprion o€ the uther diaincegranca :-purr materials, 

- in a 2% mixture w i t h  -1PHESS ; a Algillic acid ,  OEStLA 

SPREW, 0 pectin BHUN PlUL, o p e c c i n  BRUN NF, OAHBERLITE IHIJ88, 

A POLYPLAYMNE M, VE~CUH P 
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PROPERTIES OF TABLET DISINTECRANTS 5 21 

methylstarches ; among them. the aaterisl v i  th ILW viRcosi ty 
is mnre efficient : its volume is doubled in one niiiut and 

after 5 minuter the value of the swelling reaches 200%. 

In the group of cellulortr, the maxiaum swellings are rea- 

ched during the firat ainut. 
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528 CISSINGER AND S T W  

Darivatives of celluloses awl1 sluoar but their swelling 
can be very Irish (2102 fnr AC DI SOL, 313% for L-WC). 

bcrorolecules me11 yeneraly a little, exept for 

WLYPLaSDONE XL which doubles its vollw in fivrdnutes. 
me study of the swelling of finely divided solids is l i d -  

ted t o  the V W G W  because it was very difficult to produce tablets 

with pure AEPOSIL. V E E W  swells well, but, in conaideration with 
its very fine particle size, it may be possible that swelling of 

tbis rrrceriul is unable to prorote tablet8 disintegration. 
Disintegrating times of different tablets of E)IcoHpsESS 

including different proportions of disintegrants are sboun in 
cable 7 .  

In the first group of diaintegrants (starches and deriveti- 
vem), one can notice that very abort  disintegrating times 

(slrorter tban I minute) can be obtained with bigh proportions 
(101) of these usual disiategrants wiiicb are starches. A 5% 
proportion promotes a disintegrating cime near by 2 minutes, 
except for rice 8tatCb, vhicb disintegrating tip. reacher 

nutea. With a 22 conceotratioa, di8integrating times are very high : 
pototoe starch, ubich is tbe most efficient, proaocrs dirintagra- 

t iua  of tablets in 7 minutes : for the other, results present a 

wide range beetween 24 minutes and I hour. It is not poasible 
to notice a clear difference between standard maize starch and 

"uaxy" meit@ scorch when tbese disintsgrants art used in high 
concentration ; but with a 22 concuntration, disintegrating 

tiees are respectively 35 minurrrs with waxy maize starch and one 
hour wish atandard maize starch. 

6 mi- 

Starcb derivatives were not u8ed in the same concentration 

because with a 21 concentration in formula, disintegration of 

t a b l e t a  was achieved in Leo. tban OM and a balf Pinut. Uich 0.5% 

concentrations, carboxywthylrtarches are still very efficient 

and it appears that P O W B L  are more efficient than BXPLOTAE. 

STABX 1500 gives a l w v r  disintegration with tbis concentration 
bur thm time dues not exceed 10 minutes. 
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5 30 CISSINGER AND S T M  

Tliz group of cul lulose derivacives slrov8 chet dieinregracing 

rimer are included bacueeo 4 and I t  minucar with high concentrations 
(10%) of pure cellulosem in ublecr. These cioar are very long in 
comparison vith chese obcained uich starches employed at che oome 

concencracion. 
When cellulorer are orployad ia a 5Z concaocrocion, their 

accion on diviocagracioo is rrrmacirfaccory, exepc for ELCEHA 

C250. vlricli iu rulacivrly efCicient with a 22 concentration 
(dirincegraciog ciee - 17 minutes). 

b o n g  cellulosu derivatives, ooe a n  nocice the non affec- 
civenesr of the rcudied mechylcellulooe and the slight efficien- 
cy of eoluble carborymathylcellulose ; on the ocher hand, che 

different poorly vocer rolubler urboxymerhylcelluloses vere very 
afficienc, rincca with 22 coocmcracion, chase dirincegrancs 

proceedud cablucr diriacegratioo io t i w s  louer or equal to I minut. 
nixcure of ricroc~yrcallino celluloreoodim corboxyoethylcellu- 
lo& (AVICEL UC 591) ir clurly -re efficient than each of chore 

oguotr used suparacely. Tho differroc dirinteyrancr of thir group, 
efficient in 2% corcmcratioa, CM alro bo'ruod at 1% or even 
0.52 uichout higher dirintegracing timer. Tho loat efficient mate- 
rial of thir group is crorr linkod carbxywthylcellulore (AC DI 
SOL). h e  o x u i ~ c i o o  of cbo rerulcr obcained with the ocher 

mcrorolecular dirintegrancr, giver che informatioo char this 

typu of axcipient m u c  not be enployad in high concentration under 

penalty of higher disintegrating rimer (pectins, aud guor gum's 

examples) ; a 22 conceotracion p r m c a r  dirincagracioo included 

between 1 and 4 minucer exepc for peccio., which ace noc good 
disinceyrarico €or dicrlciw phorpbace ublecr. Eqaloyed in a 

I %  concencratioo, sooy of chere dirincegrantr proooce the dirin- 
cegracion wicbin 7 miaucer. WLYPWWNS YL i r  tho m o t  efficient 

disiricegraoc of this group. : io 0,5% concancracion, disincegra- 
cing cimo is 3 minuter. 

Di#incagraota of che fourth group (finely divided materials) 
ora noc able to &ive a s h o r t  dirincagrociag ti= to dicalcira 

phoephace CableCr. 

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.



PROPERTIES OF TABLET DISINTEGRANTS 531 

DISCUSSION 
The mort e f f i c i e n t  d i r i n t e g r a n t r ,  which a l l w  r h o r t  d i s i n t e -  

g r a t i n g  ti- i n  0.5% coocent ra t ion , .  are C ~ r b o r y r c t h y l r t a r c h e r  

(EmwAB, PRIm.IEL 8t8nd8rd and LV), some C8rboXpethylcel1ulorer 

( m L ,  AC D I  SOL) bd roxppropy lce l lu lo rc  (L-HPC) ca t ion  exchan- 
ge r e s i n  (AHBERLITP. IRP 88) and crorr l inked  p o l p i n y l p y r r o l i d o n e  

(POLYPLASrnE- a). 
CorparirOn of p a r t i c l e  rim of the wrt e f f i c i e n t  d i s i q t e -  

grants rhowr t h a t  they have a p a r t i c l e  r i t e  included between 

19, I W (POLYPLASDONE XL) h d  26,7 vm (NYMCEL ZSBlO)  axep t for 
one material (NYHCEL ZSBl6) vhich p a r t i c u l e  s i z e  i r  36,9 pr. 

6 According to t h e  theory of RINCARD and GUYOT-IiERHANN , the 

optimtm concent ra t ion  of a d i r i n t e g r a n t  i r  that which correrponde 

to  t h e  formation of 8 porous c r p i l l a r y  net-work around the  p a r t i -  
7 c h r  o f  t b e  t a b l e t r .  h e  8 8 m  au thor s  ind ica ted  i n  a later paper 

a method for c a l c u l a t i o n  of the o p t i m a  w b c e n t r a t i o n ,  which takes 

i n t o  conr ide ra t ion  p a r t i c l e  size of the d i s i n t a g r r n t r  and elementr 
of t h e  t a b l e t s  f o r m l a ,  as also poro r i ty ,  md relative dens i ty  

o f  t h e  coaponenti. According to t h e r c  au thor r .  t h e  c a l c u l a t i n g  

method would be e s r e a t i a l y  r e p r e s e n t a t i v e  f o r  sphe r i ca l  p a r t i c l e r .  

The method of RINGARD and GUYOT-IERHANH waa appl ied  to the  

mixtures  of r t a r c b e r  or s t a r c h  de r iva t ive8  - EWMF'RESS because 

t h e  form of  these  d i f f e r e n t  components Sr a p p r o r i m t e l y  sp l ie r ica l .  

I f  c a l c u h t i o n  war approximately po r s ib l e  wi th  some s t a r c h e s ,  

theory  of porous c a p i l l a r y  n e t w o r k  presumes t h a t  h igher  the  p a r t i -  

cle r i z e ,  more important is the  necesrary quan t i ty  of d i s i n t e g r a n t  ; 

and eo more q u a n t i t y  of carboxymethylstrrch should be requi red  
( p a r t i c l e  s i t e  near by 20 pm) than rice s t a r c h  ( p a r t i c l e  s i t e  : 

4.1 pm) ; t h i s  i s  i n  abso lu te  con t r ad ic t ion  with expcrilnental 

r e s u l t s -  

Therefore  i t  reems t h a t  d i s i n t e g r a t i o n  of a t a b l e t  cannot 

be explained only  by the  formation of a porous c a p i l l a r y  n e t w o r k  
b u t  must take  i n t o  account s eve ra l  success ive  f a c t o r s  : wet t ing  

( con tac t  ang le ) ,  vater ab ro rp t ion  and then s v e l l i n g  : Figure 8 
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532 GISSINCBP AND S T M  

TABLE 8 

CQHPABIsosl BETUEISN OPTIHM THEOPICAL CONCENTRATION 

( according LO 7)  AND O P T I W  aPERIMWTAL CONCENTRATION FOR SOHg 

STARCHUS AUD DERIVATIVES 

TliAN 5 HINUTS. 

maize rcarch 

show on four different  rcales .  dirintogracing 

and three importaor pbyrical properties (contact angle, quancities 

of uacer sucked aftar I minuce, percant of maximu rve l l ing  a f ter  

15 minucea). A low dirincegrating time i r  obtained uhen the three 
propertie. prorent favourable vah*r (AC DI SOL, PRIHDJEL) and the 

higher dirinceyrarin8 time uora obtained h e n  these properties 

4re not favourable. 

t i m a  of cabletr 
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- - 
0 

34. 
35 

- 98.5: 
rC DI SOL 
'RIWJEL LV 
'RIHOJEL STD 
z m  1500 
XPLOTAB 

'OLYPLASDONE 
5 6 4 -  

bZ . 
MBERLITE 
I8 

.-tiPC 

IYMCEL ZSB I6 

mtlcm 
ZSB 10 

313 
POLYPLAS- 
DONE XL 

RIHOJEL 2 I o  

RIHOJEL 
r D  

LV 201. 

110. 

98 
93 a 

57 ' 

12 mEL 36 ~ 

1 2 %  I6 
NYMCEL ZSBIO 
L-HPC 
ESEU SPRENG 
MBERLITE- 
IRP 88 

STARX 1500 i j  

L - L-HPC 

-AC DI SOL 

'PRIHOJEL LV 

POLYPtAS DONE 
KL 
P R I W E L  STD 
.NYklCEL ZSB 16 
'EXPLOTAB 

I ESHA SPRENC 
AMBERLITE 

- NYMCEL ZSRIO 

STARX 1500 - 
DISINTEGRATING CONTACT WATER UPTAKE HAXIMRI SWELLING 
TIME ANGLE AFTER I MINUTE AFTER 15 MINUTES 

FIGURE 8 
Comparative rcaler of physical propertice of some dirincegrantr 
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Some disiuregrants shoved a high effectiveness t o  improve 

disintegration of dicalciu phosphate tablets, bus one can exami- 
ne what is the cost of this disincegracion time reduction. 

Although determination of prices ir a difficult operation 
which dupendr of many factors, and ir liable to  many fluctua- 
tions, we tried to determine cost of disinregranco with a ccwpara- 
ble wuy. I t  is evident t h t  this cost has M C  an absolute value, 
bur it is only a relative indication of prices used in one country 

(PRANCE) in s biven period (January 1980) and for given quantities 
(becwuea 50 and 100 kg) ; empariron war made with the price indi- 

cated by the suppliers who have provided the materials used for 
this study. Xa figure 9, are reported oa one hand comparative 
prices of different disintegraclrr taking into account the necessa- 
ry quancicy to  obtaia a disiotegration in less than 5 minutes. and 
oa the other hand the a a u  indicacioru for a diaintegrotion in 
lass than I rinuce. Scales do not include n e e r e d  indications 
of price becauoe large variatioau are possible around the given 
values. 

For s disinrugratioo ia lers than 5 minutes.the more interes- 
ting divincegrantr are starches and carborym&hylstarches. For 
very hurt disintegrating times (less chvo I minutc),the most 

efficieilt dirinrepraotr are the most interesting (PRIHQlEL, AC 

DI SOL) becauuu &hey prosot. with low concentrarion a fast disin- 
tugracion sad their cost is then less tlwn chis of starches ; 

furthermore with lw concentrations, the influence of disintegrants 
on the compressibility is negligible. 

CONCLUSION 

The subject of this work was a comparative evaluation of the 
propertier of many disintegraats (contact angle, water absorption, 
swelling). It showed tbat dirintegration cannot be explained with 

only the formation of a porourr capillary nerlrork in tablets, but 
many other factors must also be considered such as water absorp- 
t ion capucity, and swelling degree. A attort study of cost indica- 
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_ _  Rice s t a r c h  

_ _  Algin ic  a c i d  

_ _  ELCEHA PI00 
AVICEL PH 101 

AMBERLITE IRP 
ELCEHA C 250 

ESHA SPRENC 

_ _  

t Alg ia i c  a c i d  

POLYPLASWNE XL -- AVICEL RC 591 _ _  L-HPC 
NYMCEL ZSB I6  -- !XAl:X 1500 
NYMCEL ?SB 10 -- Waxy maize s t a r c h  -- AC D I  SOL 

Ma i ze , pot a toe  s t a  rcltes , VIWGUk1 
Corn s t a r c h  

U P L O T A B  

PRIHOJEL s tandard ,  LV - 

- Rice s t a r c h  

- NYMCEL ZSB 10. ZSB 16 

I L-IIPC 

’ EXPLOTAB 
’ Waxy maize scarch  

, tlaize and pota toe  
, s t a r c h e s  
Corn s t a r c h  

AC D I  Sol. 

PRIMOJJEL s tandard ,  1.V - 
Comparative p r i c e s  scales of d i f f e r e n t  d i s i n t e g t a n t s  used i n  d i -  
calcium phosphate t a b l e t s .  
Le f t  : d i s i n t e g r a t i o n  time less than 5 minutes 
Rigth : d i s i n t e g r a t i o n  tiate less than 1 minute 
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tad  t h a t  fo r  vary  ahort d i a i n t e g r a c i o a  tip.. a m  Leu agent8 A r e  

mote i n t e r e a t i n g  than  u8rrol d i r i n t c g r a n t r  ruch a8 r t ~ r c h c a .  
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