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Abstract

The subject of the study is a comparative evaluation of the
properties of different disintegrants : starches (corn, maize,
potatoe, rice) and derivatives (STARX 1500, carboxymethylstarches
as PRIMOJEL or EXPLOTAB) ; celluloses (AVICEL, ELCEMA) and deri-
vated products as methylcellulose (METHOCEL), carboxymethylcellu-
lose (sodium salt, NYMCEL, AC DI SUL), low substituted hydroxy=-
propylcellulose (L-HPC) ; macrowolecules (Alginic acid, AMBERLITE
IRP 88, ESMA SPRENG, Pectins, a.8.0.) ; finely divided solids
(AEROSIL, VEEGUM). To realize this comparative study, different
methods of evaluation of disintegrants physical properties are
choosen, and wettability (contact angle), water uptake and
swelling of the products measured. The disintegrants are also
included in a calcium phosphate based tablet formula, and the
disintegration is studied. The mechanism of action of the disin-
tegrants is shortly discussed, and an approximate price/efficiency
ratio given.

The results of the work permit a better choice of an appro-

priated disintegrant.
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512 GISSINGER AND STAMM

Purpose of tablets formulation is now 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 gastric
juice.

Therefore, it is nov important to look for the more efficient
disintegrants, and so, many materials are avalaible from induscry.

Purpuse of preseat study was to compare some physical proper-

ties of these different disintegrants.

MATERIALS

Studied disintegrants were classified in different groups -
Tables | to 3 give che composition of these groups, as also par~
ticular detail and the name of the supplier of each digintegrant.

First group joins togecther standard disintegrants, starches
and derivatives (Table 1). Different starches were studied : corn
starch ; maize starch ; waxy maize starch, which is an hybrid
plant of maize giving a starch containing a great amount of amylo-
pectin and practicly no amylose ; potatoe starch and rice starch.
Among starches derivatives, differeant carboxymechyl-starches
obtained from potatoe starch were kept (EXPLOTAB, standard
PRIMOJEL and PRIMOJEL LV which is different from previous by its
low viscosity in solution) and a maize starch modified by milling
with water to break the amyloplasts and agglomerating the fragments
under pressure (STARX 1500).

The second group includes celluloses and derivatives af
celluloses (Table 2) : microcrystalline cellulose (AVICEL),
methylcellulose, different carboxymechylcelluloses with different
degrees of subsdtitucion and water solubilities (CMC Na, NYMCEL),
cross- linked carboxymethylcellulose (AC DI SOL) hydroxypropyl-
cellulose (L-HPC), mixture of sodium carboxymethylcellulose
and microcrystalline cellulose (AVICEL RC 591).

The third group includes various mucromolecules which
are different from the two others groups (table 3) : alginic acid,
guar guw (VIDOGUM KL 175), casein formaldehyde (ESMA SPRENG),
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TABLE !
STARCHES AND DERIVATIVES

NATURE OF THE
MATERIAL DESINTEGRANT SUPPLIER
Cornstarch Roquette
Standard maize starch Roquette
Waxy maize starch starch without amylose | Roquette

(hybrid plant.)

Potatoe starch Roquette
Rice starch Prolabo
PRIMOJEL Standard Carboxymethylstarch Doittau
PRIMOJEL LV Carboxywmethylstarch

with low viscosity Doittau
EXPLOTAB Carboxymethylstarch Ed. Mendell
STARX 1500 Maize starch willed Staley

and agglomerated with

water

pectins, cation exchange resin (AMBERLITE IRP 88), cross linked
polyvinylpyrrolidon (POLYPLASDONE XL).

In table 3, are also present two finely divided solids, which
are the fourth group of disintegrants : one is composed with ma-
gnesium and aluminium silicates (VEEGUM F), the other one is a
colloidal.silicon dioxide (AERQSIL 200).

METIIODS

Tablets disintegration is depending on several factors, the
relative importance of which is discussed '—7. In many cases,

disintegration is caused by a water uptake in tablet. After this
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TABLE 2
CELLULOSES AND DERIVATIVES
MATERIAL NATURE OF TiE SUPPLIER
DISINTEGRANT

ELCEMA P 050 acellulase particle Degussa
size from 1 to 50 ym

ELCEMA P 100 acellulose particle Degussa
size | to 100 um

ELCEMA F 150 acellulose, fibers Degussa
from } to 150 pm

ELCEMA G 250 acellulose granulated | Degussa
from 90 to 250 pm

AVICEL PH 101 acellulose microcrys- | F.M.C.
talline

AVICEL PH 102 acclluloc; aicrocrys— | F.M.C.
talline granulated

METHOCEL 50 cps methylcellulose Dow chemical

Sodium carboxymu— CMC low substituted | Prolabo

thylcellulose (soluble in water)

NYMCEL 2S8 10 CMC- degree of Nyma
substituction from
0,20 to 0,26

NYMCEL ZSB 16 CHMC- degree of Nyma
substitution from
0,3 to 0,40

AC DI SOL cross linked CMC F.M.C.
(non soluble in wa-
ter)

L-HPC Hydroxypropylcellu- | Shin Etsu
lose low substitued

AVICEL RC 591 Mixture of microcrys— F.M.C.
tallina cellulose
(89%) and of

CMCNa (112)
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MACROMOLECULES AND FINELY DIVIDIED SOLIDS

esterified

MATERIAL DLSINTECRANT. SUPPLIER
Alginic Acid Prolabo
vViDOGUM KL 175 Guar gum Unipectiune
ESMA SPRENG Casein formaldehyde |Edelfettwerke
PECTIN BRUN PHAL Citrus pectin high Unipectine

esterified
PECTIN BRUN NF Orange pectin.high Unipectine

AMBERLITE IRP 88

Cation exchange
resin (potassium

Robm and Haas

and aluminium silicon
dioxyde

polymethacrylate)
POLYPLASDONE XL Cross linked G.A.F.
polyvinylpyrrolidon
VEEGUM F Mixture of magnesium |Degussa

absorption, there is a

rupture of intraparticular cohesive forres,

wvhich may be increased by the swelling 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 swelling which increases tablet

disintegration. These are the differemt factors which were studied

one several disintegrants.

Particle gize

Particle size of the different disintegrants was determined

by microscopy with a projection system and electronic analysis
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apparatus KONTRON-MOB. Results are the maximum diameter of the
particles, because many materials are long fibers, and it seems
that maxisum lenght may be the most qualified measurement to

take this particular form of the disintegrants in consideraction.

Contact Angle

Wetting of the disintegrants was determined by contact angle
measurement of a water drop with tablets of pure disintegraats,
wade by direct compression at a pressure of about 100 MPa. The
measuremsnt of this angle wus made with a photographic techmnic

which gives a guod reproducibility of the neasurenentss.

Water absorption

The rate of water absorption in the tablets was sctudied with
an apparatus (figure 1) similar to that described by NOGAMI and

alg.

This rate of water uptake was studied on one hand on pure
disintegrant tablets prepared by direct compression at a
pressure of about 100 MPa. It was also studied on tablets pre-
pared by direct compression of a mixture of dicalcium phosphate
(EMCOMPRESS) , magnesium stearate (1Z) and disintegrant (2 or 5%) ;

FIGURE 1|

Water absorption apparatus (according to Nogami and 11.9)
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these tablets were made under a pressure so as to the crushing

strength was 6 + | kg (measured with an ERWEKA TBT apparatus).

Swelling

During the water uptake measurement, the swelling of tablets
of pure disintegrants was studied with a linear inductive trans-
ducer in contact with the tablets and connected with a recorder
(figure 2).

The swelling of tablets was tecorded during a maximum of
15 minuts (In few cases, it was not possible to carry on the
measurement after some minuts because of a fast disintegration
of the tablets). The swelling measured is given in percent,

according to the relation :

ht - ho x 100

h
o

G =

where h° is the height of the tablet at the beginning of the test
and ht the height of the tablet at the time t.

Disintegrating tiwme

Disintegrating time of tablets vas measured according to the

technic described by the Eurcpean Pharmacopea.

RESULTS
Results of particle size analysis are shown in table 4. This

table indicates that the middle size of most disintegrants

is between 9 and 60 ym ; however some of the studied materials
are too fine to be analysed by microscopy (AEROSIL, VEEGIM) ;
some others present a diameter smaller than 9 ym (corn starch,
rice starch). ELCEMA G 250 and AVICEL PH 102 are special cases
because they are materials resulting from dry granulation
respectively of ELCEMA P 100 and AVICEL PH 101.
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Swelling recorder A : Tablet ; E
C : Transducer ; D : Recorder

GISSINGER AND

STAMM

: Wuter penetration ;

Table 5 shows the values of contact angle of pure disinctegrant

tablets with water.

Awonyg starches, only maize starch shows a contact angle

equal to zero, that is to say a perfect hydrophily ; starch

derivatives are very hydrophilic - Celluloses as ELCEMA have a

mean hydrophily, which is lower than this of AVICEL. Cellulosge
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TABLE &
PARTICLE SIZE OF DISINTEGRANTS

Corn starch 5,3um|ELCEMA POS0 33,7im |Alginic Acid 43,7um

Standard 9, m!ELCEMA PI100  46,6um | AMBERLITE IRP 20,8um
Maize starch 88
Waxy 9, 7um|ELCEMA F150 50, lum | ESMA SPRENG 33 um

Maize gtarch
Potatoe starch 17 um|ELCEMA G250 108 yum | Pectin BRUN 58 um

PHAL
Rice starch 4, m{AVICEL PH 10} 32,8pm | Pectin BRUN NF47,2um
STARX 1500 16, 7um|AVICEL PH 101 50, luym | VIDOGUM KL 18, 7um
175
PRIMOJEL STD 23, 7um{METHOCEL 32,2y | POLYPLASDONE 19, lum
50 cps XL
PRIMOJEL LV 19,3um{CHC Na 44,4pm | AEROSIL 200  very 1
fine A
EXPLOTAB 22,6ym|NYMCEL 2SB 10 26,7um | VEEGUM F very
fine

NYMCEL ZSB 16 36,9%m

AC DI SOL 20, %um

L-HPC 22,2um

AVICEL RC 591 10,6um

derivatives are not very hydrophilic except AC DI 80L which has
a contact angle equal to zero. One can notice that METIHOCEL is
poorly hydrophilic.

Among macromolecules, it appears that ESMA SPRENG is not
hydrophilic ; on the other hand the other materials are fairly
or good hydrophilic. Contact angles of VIDOGUM KL 175 and AEROSIL
were not achieved because it was not possible to make tablets of
pure material with these two disintegrants. Water absorption of
pure disintegrants or in mixture (2 or 5X) with dicalcium phospha-

te is shown in figures 3 to 7.
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TABLE 5
CONTACT ANGLES OF DISINTEGRANTS

Cornatarch 15°| ELCEMA POS0 57°| Alginic acid 19¢
Standard
waize starch 0°] ELCEMA P100 43°| AMBERLITE IPR88 35°
Waxy
maize starch 0°| ELCEMA F1S50 40°| ESMA SPRENG 104°
Potatoe starch  18°] ELCEMA G250 52°| Pectin BRUN PHAL 0°
Rice starch 28°] AVICEL PH10} 17*| Pectin BRUN NF 25°
STARX 1500 0°| AVICEL PHI02 21°| VIDOGUM KL 175 ?
PRIMOJEL STD 0*| METHOCEL 50 cps 82°] POLYPLASDONE XL 34°
PRIMOJEL LV 0°| cuC Na 40°| AEROSIL 200 ?
EXPLOTAB 0°] NYMCEL zSB 10  66°] VEECWM F 26°

NYMCEL 2SB 16  51°

AC DI SOL o°

L-HPC 50°

AVICEL BC 591  46°

Figure 3 shows the capacity of water absorption of starches ;
coru starch sucks up much more water than other starches. Maize
starch absorption is more gradual than other. These differencies
disappear when disintegrants are not studied pure but in mixture

with dicalcium phosphate in tablat.

Pure carboxywethylstarches (figure 4) produce very high wa-
ter absorption ; in tablets formula with EMCOMPRESS, they keep
the properties. of increasing water absorption ; and PRIMOJEL

seems more efficient than EXPLOTAB. On the other hand STARX 1500
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FIGURE 3
Water absorption of starches : —pure materials, —- in a 5% mixtu-
re with EMCOMPRESS O corn starch Ostandard maize starch
Owaxy maize starch @potatoe starch 4 rice gtarch.
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FIGURE 4

Water absorption of starch derivatives :——pure wmaterials,
-~~~ in a 22 mixture with ENCOMPRESS APRIMOJEL Lv, O PRIMOJEL
standard, O EXPLOTAB, @STARX 1500.
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is not very hydrophilic and its behavior is similar to this of
maize starch from which it proceeds.

Celluloses (figure 5) absorb wore important quantities of
vater than starches, snd smong pure materials, one can sce that
ELCEMA G250 is particularly hydrophilic. In a tablet formula with
EMCOMPRESS, no cellulose can promote water penetration.

Derivatives of ‘celluloses (figure 6) have different beha-
viors : pure AC DI SOL and pure L-HPC absorb very fast great quan-
tities of water ; NYMCEL absorba & little more slowly water, but
absorption is regular ; AVICEL RC 59! and SODIUM CMC absorb small
quantities of water ; METHYLCELLULOSE absorbs scarcely water.

After compression with EMCOMPRESS, NYMCEL ZSKR 16 is the most
efficient of this group to improve water penetration in tablet.

In the group of macromolecules (figure 7) AMBERLITE IRP 18
abgorbs smaller quantities of water, then PULYPLASDONE XL or
alginic acid. The absortion of ESMA SPRENG is’ the smallest.
These different materials are however not efficient to give a
penetration of great quantities of water in EMCOMPRESS tablets.

Pure VEEGUM F absorbs water bLut does not improve water
absorption of dicalcium phosphate tablets.

Swelling of pure disintegrants tablets is shown in table 6 ;
in this table is also reported the maximum swelling and the time
necessary to reach maximum swelling. When maximum swelling occurs
at the lSth minute, the value is indicated in brackets because it
is possible that this swelling carries un after that period which
wasg the end of the test.

In the group of starches, one can notice that these materials
are swelling very fast : during the first minute, the maximum
swelling is reached ; swelling is very high for maize starch, then
cornstarch and low for potatoe starch and rice starch. The
effectiveness of these materials as disintegrant is however also
dependent of particle size.

Among starch derivatives, one notice the low swelling of

STARX 1500, and, on the oppusite, the great swelling of carboxy-
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& ML10"20F WATER UPTAKE

FIGURE 5
Water absorptioan fo cellulases : —pure materialsg, -— in mixture
with EMCOMPRESS ; O ELCEHMA POS0 (5%), O ELCEMA P100 (5%),
O ELCEMA F150 (5%Z), AELCEMA G250 (22), @ AVICEL PH 10) (52),
@ AVICEL PH 102 (52).
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FIGURE 6

Water absorption of cellulose derivatives :—pure materials,
~=- in mixture with EMCOMPRESS ; O METHOCEL (52), QO CMC Na (57),
A NYMCEL 25B10 (2%), ONYMCEL 2SBi6 (22), O AC DI SOL (22),

@ L-HPC (2%), @ AVICEL RC 591 (52).
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4 ML10"2 OF WATER UPTAKE

FIGURE 7

water absorpction of the other disintegrants :—— pure materials,
=== in a 2% mixture with EMCOMPRESS ; A Alginic acid, QESIA
SPRENG, O pectin BRUN PHAL, @pectin BRUN NF, () AMBERLITE IRP8S,
A POLYPLASLDONE XL, @ VEEGUM ¥
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TABLL &
SWMELLING OF PUNE DISINTECRANTS
DISINTECKANT BeLLING armer mxnan | T
) SHELLING | mAxtmm
1 aloute | 2 minutes |3 sinvtes | 5 minutes SUVELLING
Corn Starch 172 L - - "z ! minute
Standary
msize starch 2z 2 103 2 [ 4 10) ¢ 3 minutes
Naxy
l@aize vtarch [ I e Sk 2 - 02 ! ainute
Pfotatoe starch 51 L3} 33 - 51 | minute
Rice starch £ 3k ] i1 - - 52 | minute
m 71 31 T1 T3 J(132) |15 mimuces
RIHOJ ANDARD L3R 73 LLR 110 ¢ 110 2 S minutes
PRIMOJEL LV T4 £ 139 3 8 3 01 701 £ T winuces
EXPIOTAR [0 3 [1 2R W1 9 2 1 T einutes
[ELCE A POS0 a7 1 21 T a7 1 %7 T T minuie
ELCEMA PIO0 (3383 [5 3] (8 ] e 3 (338§ T eleute
ELCEMA F150 LYK 4 52 LL IR | LI 4 T 1 sinute
ELTDiA G250 30 £ L1 LI § L1 3 T L | 1 minete
|AVICEL 1 101 B L K (1§ L 2K 4 R § 132 T winute
AVICEC #0102 ¥ § 32 kI3 b ¥ ] b5 8 4 T sinate
Methucel 50 cps - - - [k $ + 1) 1S minutes
Carboxymethyl= .
callulone 12 42 12 12 % 2 2 14 minutes
WYWCEL 288 10 1 3 31 R WL | %X |10 minutes
WYWCEL 258 1% b 4 T L8 § [T 4 §8 L | 12 minutes
JAC ©i Sor W R 3 16 ¢ 37T 2 01| 10 winuces
i-irc 3% 1 7% 57 % 137 % | (313 %) | {3 minutes
AVICEL &C 391 T3 72 T3 TrE |(32 1 |5 minuces
Alginic acid 6,52 92 [} IR 82 3% 2 15 minutes
OBERLITE InF 88 7% 53 ] R 4 YT {57 1) |15 minvtes
ESWA SsPReNG 5% % 3T X LY 4 LY 71 1 minute
Pectin BRUN PIAL b1 4 61 % 2 KT | % 1 § miaute
Faccin BRON NF T3 72 71 BB G %) |15 minutes
ViDocuM LR ] [ 91 LR (10 2) | 6 minutes
[POLYPLASDONE XL — 91 I3 (Y33 3wy | izt 3 minutes
IVEEGUN T 7% % YR § [T ] LY} Tt 2 |17 mioutes
methylstarches ; among them, the material with low viscosity
is more efficient : its volume is doubled in nne minut and
after 5 minutes the value of the swelling reaches 200%.
In the group of celluloses, the maximum swellings are rea-
ched during the first minut.
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Derivatives of celluloses swell slower buc their swelliag
can be very high (210 for AC DI SOL, 3137 for L-HWPC).

Macromolecules swell generaly a lictle, exept for
POLYPLASDONE XL which doubles its volume in five -minutes.

The scudy of the swelling of finely divided solids is limi-
ted to the VEEGUM because it was very difficult to produce tablets
with pure AEROSIL. VEEGUM swells well, but, in consideration with
its very fine particle size, it may be possible cthat swelling of
this material is unable to promote tablets disintegration.

Disintegrating times of different tablets of EMCOMPRESS
including different proportiocas of disintegrants are shown in
table 7.

In the first group of disintegrants (starches and derivaci-
ves), one can notice that very short disintegrating times
(shorter than | minute) can be obtained with high proportions
{10Z) of theses usual disintegrants which are atarches. A 52
proportion promotes a disintegrating time near by 2 mionutes,
except for rice starch, which disintegrating time reaches 6 mi-
nuces. With s 22 concentration, disincegrating times are very high :
potatoe starch, which is the most efficient, promotes disintegra-
tivn of tablets in 7 minutes : for the other, results present a
wide range beetween 24 minuces and ) hour. It is not possible
to notice a clear difference between standard maize starch and
"waxy" maize starch when these disintegrants are used in high
concentration ; but with a 22 concentration, disintegrating
times are respectively 35 minuns wicth waxy maize starch and one
hour with standard maize stacch.

Starch derivatives were not used in the same concentration
because with a 21 concentration in formula, disintegration of
tablets was achieved in less than one and a half minut. Wich Q0,52
concentrations, carboxymathylstarches are still very efficient
and it appears that PRIMOJEL are more efficient than EXPLOTAB.
STARX 1500 gives a lower disintegration with this concentration

but the time does not excead 10 minutes.
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Tamz ?
DISINTEGRATING TIME OF TASLETS OF A FORMULA VITH ENCONPRESS AND
VARIOUS PROPORTIONS OF DLFFERENT DiSINTEGRANTS
PERCENT OF DISINTEGRANT USED LN TABLETS FORMULA
Disiategrants L3 sz - [} a,52
Cormstarch 3Se 1208 14400 - -
Standard
maise staceh 27 1108 34002 - -
Uany
waise starch 298 100 1900 - -
Fotatos starch LY 130 | %i0s - -
Rice starch T0s —3i0s 2280» - -
EXPLOTAS - - 42 %0 2508
$TD PAINOJEL - - 73 b+ 17 1373
PRIWGUEL LV - - L TH 7 [37)
ARK - - T3 Koe — 310s
ELCEM PO3O 608 > 72000 - - -
T 7150 T 1 = 5 o
1% T 517 R S { N S 11 g T - - -
ELTEMA ¢ 150 0% 708 0508 - -
AVICEL PR 100 ~300s Tle - - -
AVICEL PN 102 0 17 - - -
METHOCEL 30 cpe > 12008 - - - -
R Wa T500s %200s - - -
WYNCEL 238 10 - - s o 300
WYHCEL 258 16 - - 173 5 008
AC DT SoL - - 12 s I1s
T-0ec - - 08 s ~ 3l
AVICECRE 597 - - ¥: T 30 -
Alginic acid - 55 1608 3708 -
Vibocum KL 175 - 1238 T40s 908 pe
B IR = < s 5 0803
[Fectin FHAL > 36008 1640 750 = -
Faceln SRUN WF | > 1300s | > 1ib0s > 1100s - -
5 18P = ryT T00s 2408 A20s
FOLYPLASDONE XL - - 120s 2108 180s
VEECN T 16808 5608 - = b
AEROSIL 200 - > 12008 - > 72008 -
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The group of cellulose derivatives shows thac disincegracing
times are included between 4 and )| minutes with high concentrations
(102) of pure celluloses in tublecs. These rimes are very long in
comparison with these obtained wich starches employed at the same
conceatratioa.

When celluloses are employed ia a 51 concencracion, their
action on disiaotegration is unsatisfactory, exept for ELCEMA
G250, which is relatively efficient with a 22 concentration
(disintegracing time = 17 minutes).

Among cellulose derivatives, one can notice the non effec-
tiveness of the studied methylcellulose and che slight efficien-
cy of soluble carboxymethylcellulose ; on the other hand, che
different poorly water solubles carboxymechylcelluloses were very
efficient, since with 22 concentratioan, thesa disinctegrancs
proceeded table¢cts disincegration in times lower or equal to | minut.
Mixtucre of microcrysctalline cellulose~sodium carboxymethylcellu-
lose (AVICEL RC 591) is clearly more efficient than each of these
agencs used sepatately. Tue ﬂiftcrcnt disintegrancs of this group,
efficienc in 2% concentration, can also be used at 11 or even
0,5 wichout higher disintegracing times. The most cgficient mate-
rial of this group is cross linked carboxymethylcellulose (AC DI
SOL). The examinatioan of the rasults obrained with the other
sacrowolecular disintegrancs, gives the information thac this
type of excipient muet not be employed in high conceacration under
penalty of higher disintegrating Cimes (pectins, aud guar gum's
examples) ; a 27 concentration promoces disintegration included
between | and 4 minutes exept for pectins, which are not good
digintegraucs for dicalcium phosphace tablecs. Employed in a
1T concentration, some of these disintegrants promoce the disin-
tegracion within 7 winutes. POLYPLASDONE XL is the most efficient
disincegraac of this groupe : in 0,5% coancentratioa, disintegra-
ting time is 3 minutes.

Disintegrants of the fourth group (finely divided materials)
are oot able to give a short disintegrating time to dicalcium

phosphate tablecs.
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DISCUSSION

The most efficient disintegrants, which allow short disinte-
grating time in 0,5% concentration, are carboxymethylstarches
(EXPLOTAB, PRIMOJEL standard and LV), some carboxymethylcelluloses
(NYMCEL, AC DI SOL) hydroxypropylcellulose (L-HPC) cation exchan-
ge resin (AMBERLITE IRP 88) and cross linked polyvinylpyrrolidone
(POLYPLASDONE- XL).

Comparison of particle size of the most efficient disinte-
graats shows that they have a particle size included between
19,1 ym (POLYPLASDONE XL) and 26,7 um (NYMCEL 2SB10) exept for
one material (NYMCEL 2SB16) which particule size is 36,9 um.

According to the theory of RINGARD and GUYOT-HERHANNG, the
optimum concentration of a disintegrant is that which corresponds
to the formation of a porous capillary net-work around the parti-
cles of the tablets. The same authors indicated in a later puper7
a method for calculstion of the optimum concentration, which takes
into consideration particle size of the disintegrants and elements
of the tablets formula, as also porosity, and relative densi}y
of the components. According to these authors, the calculating
method would be essentialy representative for spherical particles.

The wmethod of RINGARD and GUYOT-HERMANN was applied to the
mixtures of starches or starch derivatives -~ EMCOMPRESS because
the form of these different components is approximately spherical.

1f calculation was approximately possible with some starches,
theory of porous capillary net-work presumes that higher the parti-
cle size, more important is the necessary quantity of disintegrant ;
and so more quantity of carboxymethylstarch should be required
(particle size near by 20 ym) than rice starch (particle size :
4.1 ym) ; this is in absolute contradiction with experimental

results.

Therefore it seems that disintegration of a tablet cannot
be explained only by the formation of a porous capillary net-work
but must take into account several successive factors : wetting

(contact angle), water absorption and then swelling : Figure 8
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TABLE 8
COMPARISON BETWEEN OPTIMUM THEORICAL CONCENTRATION
( accarding to 7) AND OPTIMUM EXPERIMENTAL CONCENTBATION FOR SOME
STARCHES AND DERIVATIVES

PARTICLES OPTIMUM PERCENT | PERCENT WHICH
DISINTEGRANTS SIZE ACCORDING TO(7) | GIVES A DISIN-
TECRATION LOWER
THAN 5 MINUTS.
Cornstarch 5,3 um 2,1 2 s 2
Scandard
maize starch 9,9 um 4,1 2 5 2
Waxy .
msaize starch 9,7 um 4,0 2 s 2
Pocatoe starch 17 um 7,32 5 2
Rice scarch 4,1 pm 1,6 2 10 2
STARX 1500 16,7 pm 7.2 % 2 2
PRIMOJEL STD 23,7 um 11,1 2 0,52
PRIMOJEL LV 19,6 um 8,4 2 0,52
EXPLOTAB 22,6 um 10, Z 0,52
EM.OMPRESS 160 um

shows on four differenc scales, disintegracting times of ctablets
and three important physical properties (contact angle, quantities
of water sucked after | minuts, parcent of maximum swelling after
15 minuces). A low disintegrating time is obtained when the three
properties present favourable values (AC DI 50L, PRIMOJEL) and the
higher disintegrating time wers obtained when thesa properties

are not favourablae.
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FIGURE 8

Comparative scales of physical properties of some disintegrants
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Some disintegrants showed a high effectiveness to improve
disintegration of dicalcium phosphate tablets, but one can exami-
ne what is the cost of this disintegration time reduccion.

Although determination of prices is a difficult operation
wvhich depends of many factors, and is liable to many fluctua-
tions, we tried to determine cost of disintegrants wicth a cowmpara-
ble way. It is evident that this cost has oot an absolute value,
but it is only a relative indication of prices used in one country
(FRANCE) in a given period (January 1980) and for given quantities
{between 50 and 100 kg) ; comparison was made with the price indi-
cated by the suppliers who have provided the materials used for
this study. In figure 9, ara reported on one hand comparative
prices of different disintegratns taking into account the necessa-
ry quancity to obtain a disinctegration in less than 5 minuces, and
on the other hand the same indications for a disintegration in
less than | minute. Scales do mot include numbered indications
of price because large variations are possible around the given
values.

For a disintegration in less than 5 minutes, the more interes-
ting disincegrants are scarches and carboxymethylstarches. For
very short disintegrating times (less cthan | minum), the most
efficient disintegrants are the most interescing (PRIMOJEL, AC
DI SOL) because they promate with low concentration a fast disin-
tegration and their cost is then less than chis of scarches ;
furthermore with low concentrations, the influence of disintegrants

ou the compressibilicy is negligible.

CONCLUSION
The subject of this work was a comparative evaluation of the
properties of many disintegrants (coacact angle, water absorption,
swelling). It showed that disintegration cannot be explained with
only the formation of a porous capillary net-work in tablets, but
many other factors must also be considered such as water absorp-

tion capacity, and swelling degree. A short study of cost indica-
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<= Alginic acid
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<= AMBERLITE IRP 88

T ELCEMA G 250 4- NYMCEL 2SB 10, ZSB 16
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| L-HPC J_ Maize and poratve
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NYMCEL 2SB 10
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~ AC DI SOL -+ AC DI sol,

Maize,potatoe starches,VIDOGUM
L od
o4. Corn starch

L ExpLOTAB
4 PRIMOJEL standard, LV L PRIMOJEL standard, LV

FIGURE 9

Comparative prices scales of different disintegrants used in di-
calcium phosphate tablets.

Left : disintegration time less than 5 minutes

Rigth : disintegration time less than | minute
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ted that for very short disincegration times some new agents arse

more interesting than usual disincegraats such ss starches.
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