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Unmilled Calcium Phosphate Dihydrate, Anhydrous Lactose, Recording

Powder Flowmeter, g/sec. flow rate, linearity, disintegration time.

Abstract

Eight common tablet disintegrants (Amberlite IRP-88, Corn Starch
U.8.P. CLD, Explotab, Ac-Di-Sol, Sta-RX 1500 Starch, Polyplasdone XL,
and Guar Gum) were used in concentrations of 0, 0.25, 0.5, 1 and 2%
(w/w) in a direct compression system of 75:25 Unmilled Calcium Phosphate
Dihydrate/Anhydrous Lactose. Using a Recording Powder Flowmeter (RPF)
it was noticed that linearity of flow was relatively unaffected while
g/sec. flow rate decreased with increasing concentrations. Each sys-
tem was then lubricated and tableted keeping the applied pressure
relatively constant. Evaluation of the resulting tablets showed that
even at very low disintegrant concentrations, significant reduction in
disintegration time took place. At the same time, very few detrimen-

tal effects often seen with tablet disintegrants, were noticed.
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It has been generally recognized that disintegration time will
decrease as the disintegrant concentration increases (1-3). However,
it has been noticed that the disintegration time can actually in-
crease with increasing disintegrant concentration (4). Although this
is an unusual case, it has been generally accepted that very high con-
centrations of tablet disintegrant can cause untoward effects on the
performance of the tablet. It has been purported that many formula-
tors employ an "overkill" approach when formulating tablet disinte-
grants, thereby allowing their product to be more susceptible to the
adverse effects of disintegrants. Thus, it was deemed important to
study the effects of relatively low concentrations of various disin-

tegrants on a pharmaceutical system.

Experimental
Unmilled Calcium Phosphate Dihydrate and Anhydrous Lactose were

mixed1 in a 75:25 ratio, respectively for 15 minutes. This mixture
was used as the excipient system throughout the study. Eight tablet
disintegrants (Corn Starch U.S5.P., Amberlite IRP-88 Resin, CLD, Explo-
tab, Ac-Di-Sol, Sta-RX 1500 Starch, Polyplasdone XL, and Guar Gum)
were added to this system in concentrations of 0%, 0.25%, 8.5%, 17 and
2% (w/w) by mixing the appropriate amount of disintegrant with the
excipient system and 0.5% (w/w) Magnesium Stearate2 for 15 minutes.
Each disintegrant/excipient system was then tableted utilizing
a computer-instrumented single-punch tablet press3. The applied com~
pression force was kept relatively constant (+ 200 1bs.) for each sys-
tem. The resulting tablets were tested for weightq, thicknesss, hard-
ness6 and disintegration time7. These are reported as mean valuess.
In addition, each disintegrant was evaluated for its effect on
powder flow utilizing a recording powder flowmeter (RPF). The RPF
was similar in design to that described by Jordan and Rhodes (5) and

éTwin Shell Blender, Patterson-Kelley Co.
3First passed through #60 mesh screen
4Stokes Model F Press

5Mettler Model H 12

6Ames Thickness Guage

7Heberlein Hardness Tester

U.S.P. Apparatus with discs

8
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Rudnic, et al (6), in that it was comprised of a stainless-steel
funnelg, analog balancelo, and single pen recorderll. Disintegrants
were added in concentrations of 0, 0.25, 0.5, 1 and 2% (w/w) to the
excipient system by mixing1 for 15 minutes. One kilogram of each
disintegrant system was run through the flowmeter to produce a flow-
gram characterizing flow. This procedure was carried out three times
and both parameters of flow rate and linearity were reported as mean
values. The parameters of powder flow evaluation were the same as
previcusly reported (6) for the RPF in that mass flow was reported as
g/sec (avg.) while linearity was determined by altering the least
squares correlation coefficient of the flowgram as follows: fl =

(% - 0.8) x 100.

Results and Discussion

Tables I-VIII list th= results of tablet evaluation and powder
flow for each concentration tested for each disintegrant. Examination
of each disintegrant/concentration profile revealed that while low
levels of tablet disintegrant have relatively little effect on such
parameters as weight, weight variation, thickness and hardness; dis-
integration times were reduced significantly. In fact, even at such
a low concentration as 0.25% (w/w), one disintegrant reduced disin-
tegration time from greater than 120 minutes to 1.2 minutes. At a
concentration of 1% (w/w), seven of the disintegrants showed greater
than a ten-fold decrease in disintegration time. One half of the
disintegrants reduced the disintegration time to under one minute at
a concentration of 2% (w/w).

For the parameter of powder flow, it was noticed that, although
there might have been a general trend to decrease linearity of the
flowgram with increase in concentration of disintegrant, it was not
overly significant for low levels of disintegrant. The mass flow
(g/sec.) rate of the powder, in all cases, decreased slightly with in-
creasing concentration, even though only low levels of disintegrant

were used.

9Hopper of Stokes Model F Single Punch Tablet Press

11Mettler Model PR 1200
Linear Single Pen Recorder

RIGHTS

i,



RUDNIC ET AL.

350

uoTI309g Teluawtaadxyg 29s -1

6471 €691 6€1°2 8TL "1 668°1 *a-sy
1°€09¢ 6°0%9¢ 6°886¢ v EGGeE 6°009¢ (°s8qT) @anssaig
partddy

S°0-¢£°0 S$'e-87¢ TTII-€°9 £°67-T791 23uey
6€°0 L9°¢ $Z°8 G122 +0¢C1 ("utw) 2urp
UOT3eIZIIUISTI(Q

8% 11 ¥6 01 WLTT 6576 14°C1 ‘q-s°y
06°8 09°8 08°8 $9°8 <L°8 (83)ssaupaey
98¢0 G6€°0 0€% 0 L8E°0 718°0 *gsty
9/€°¢ whe g €ee"¢ 6%7¢€°¢ 80€°¢ (uuw) ssauxoT1Yy
9%7°0 Ive"0 €0y 0 Z1%°0 807°0 ‘@sy
€7 L0Y 9 c0Y Z 507 S v0Y £ z0% (~3w)rysroy
t191qeg

A.umm\w%

102 11¢ €2T vee 1%z 238y MOTJ
6°81 €61 7 61 9°61 S 61 ﬁ%uﬂummcﬁq
IMOTq

%2 %1 %670 %5770 %0 PERET-FEF;

U0TI3BAIUSOUOD M/M

971301d UOTIBIIUIDUO) §8-J¥I 23ITTi92qUY

I d74dVL

*Ajuo asn [euossad o4
ZT/02/T0 UO 1Uel|[e N OLIB] |V ©9101|q1g AQ W08 /eyl esyeluloul wol) papeojumog AJewreyd eLisnpu| pue juswdopnag bnig

ir

RIGHTS



351

LOW LEVEL DISINTEGRANT EFFECTS

uot3dag feluduriadxy 93s 1

£EC°¢ £99°1 60€°¢C VAR 6661 *¢tstd
£€7066¢ %°928¢ 0°Gele T°L66¢E 6°009¢ (sqr)?anssaig
pa11ddy

8°¢1-7 01 8°0C~-7°C1 %°0L-0°8¢ T°€9-9°8¢ - a8uey
86°11 8%7°91 0C°vs £€8°6¢ +0¢1 (rutu) LSuwrl
uoT3iIea22a3uIsIg

7601 8T 11 66L°6 Lee L | WA ‘a"s*y
09°8 <06 €8 0¢°8 SL°8 (8y)ssaupiey
9¢9°0 8750 €8t °0 £€SE"0 718°0 *ass-td
g€ee"¢ 60e°¢€ 01¢ "¢ gre ¢ 80€ "¢ (uw) SSaUYITYL
8L6°0 9¢%°0 67%°0 £8C°0 80L°0Q ‘a*s-°y
STeoy [N A 770y 0 €Oy £ oYy (8w)ays8rapy
HEER A=A

(-2e8s/38)

90¢ (A4 L2 8¢ % 23ey MOT4
1761 61 7761 €761 S 61 a%uﬂummcﬂd
tMOTH

%C Z1 %S0 5S7°0 %0 1s33ueied

UOTI3BIJUDOUOY M/M

97T3J0id UOIIRIIUIOUOD *J°S§°] UYdIelS UIOD

I1 379Vl

*Ajuo asn [euossad o4

2T/02/T0 UO 1Ll |\ 018 |V ©391011q1g AQ L0989} [ESLELIOJUI WO PapeojuMoq AJewlreud [eLisnpu| pue Jualdopraed Bnig

ir

RIGHTS



RUDNIC ET AL.

352

uor3lo9g TeluswTiadxy @8es ]

€L9°¢ 769°1 069°1 786°1 668°1 ‘ars-y
1°16%¢ 6°0%LE 9°1%8¢ 1 9%%6¢ 6°009¢ (sq1)®anssaig
pat1ddy

€€°0-82°0 %°0-¢°0 6°0-9°0 CT1~-<°0 - o8uey
1€°0 g0 .70 0C°1 +0¢C1 (rutw)aury
uorievagdaiursiqg

eI 6L°C1 ¥1°01 [ AR TL°C1 “ars-d
¢<8°8 S8°8 00°6 08°8 SL°8 (3%)ssaupaey
9.L°0 SIS0 1.6°0 vy 0 718°0 *ars-y¥
80¢€ "¢ 87¢ "¢ LEEE 9g¢¢ ¢ 80¢ "¢ (uw) ssaUNITY]L
v0°1 6L€°0 9.€°0 2Lyt 0 80L°0 ‘ats-y
0°L6¢€ 1°€0Y L°90Y 1°90% €20y (Sw)3ysrap
1391qel

[(GEEEYED)

70¢ ¢1¢ 9T¢ VANA ive o31ey MoTJg
0°61 261 6°81 961 6l ﬂﬁﬂumwcﬂq
tMOTH

% %1 %2570 18T 0 %0 1332umelivd

2T/02/T0 UO 1Ll |\ 01aq |V 391011q1g AQ L0989} [BSLEUIOJUI WO PapeojuMoq AJewreud [eLisnpu| pue Jualdopraea Bnig

uoT3IeIJUIVUOD M/M

97Tj01d UWOTIBRIIUSDUC) (1D

II1 dT9VL

*Ajuo asn [euossad o4

ir

RIGHTS



353

LOW LEVEL DISINTEGRANT EFFECTS

u0I13109§ TeBIUuLdWTAadxXYg 99s ]

[89°1 G961 88¢° 1 29¢°1 6686°1 *@*s-y
¢ S66tE 6°89/¢ 8°€69¢ 9 1t8¢ 6°009¢ (sqi)2anssaig
parrddy

£€°1-6°0 gre-1°¢ 1"9~¢°¢ ¢ 11-8"6 - a8uey
86°0 Ss°¢ 9y 9% 71 +0¢C1 ("urw)auiy
UOT3IBI82IUTSIQ

7% 01 9¢°6 Lev1 90 %1 12°c1 ‘arsty
0¢°8 0101 016 09°6 SL°8 (83%)ssaupaey
76%7°0 166°0 L69°0 86%°0 ?18°0 ‘ats°y
LTe "¢ €LT°¢ 67t S9¢°¢ g0g "¢ (uw) ss2uydTY]
£veo £E¥S°0 %% 0 Lz g 80,0 aTs°y
£"00Y 8 L6¢ 0°10% 7'66¢ [ AL (8w)3y8topy
HRCR LN

(*93s/3)

L12 tee 82¢C £ee 1% 21BY MOTY
S'61 7°61 9'61 7°61 61 ~>uwummcﬂu
rmoT g

%C %1 %2570 48770 %0 i193]BuWBiBg

WoT3eijuaduc) M/M

27Tj0igd uUOTIRIIUDDUO) (EIOTdXY

ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewfeyd eriasnpu| pue uswdopaag bnig

AL FTI4VL

*Ajuo asn feucssed Jo4

ir

RIGHTS



RUDNIC ET AL.

354

uoI309g Tejuswriadxyg Iss ° 1

618" 1 L9571 €Cy e 116°1 668°1 ‘a'sy
£°799¢ 6°768¢ 8°¢8LE L7L9L¢ 6°009¢ (*sqT)@anssaad
pat1ddy

S°0-%70 L70-G°0 1°2-6°0 GTG-1°¢ - 23uey
S0 9¢°0Q 681 SL°Y +0¢C1 (-urw)our]
u0T3IRIZ9IUTSIC

91721 6uU"CI 9176 91°01 1£°¢C1 ‘atstd
0%°8 01" 6 0L°6 06°6 SL°8 (23)ssaupaeq
86¢ "0 €Lw 0 L6w "0 22970 71870 ‘grstH
T1€°¢ 68¢ ¢ 96¢C°¢ cLT € 80¢ "¢ (uw)ssauxydryl
SLT°0 6%¢°0 (AN ve' o 80L°0 ‘ats°¥
7°10% 7*C0vy 6°%0Y 1°20% €' oy (Sw)3Iy3ram
I9Tqe]

(*2e9s/%3)

11¢ 61¢ €Ce 7ec %c @318y MOT4
761 7°61 9761 S 6l C'6T ﬁmuwumw:ﬁq
inoTd

% %1 %5570 %2620 %0 Iajueied

UOTIJE-3Ua2U0) M/M

9TTJO0I14d UOTIBIJUIIUO) [OS-TI(~OV

A dTIVL

*Ajuo asn [euossad o4
ZT/0Z/TO Uo 1Uel|fe |\ 0LBq Y ©3R101[q1g AQ WOD'Se0} [EaLfeuliojul Wolj pepeoiumog Adewleyd ersnpu| pue wewdopasq Bniq

ir

RIGHTS



355

LOW LEVEL DISINTEGRANT EFFECTS

u0I129g Tejuawriadxy 2a9s 1

864 "¢ 879G 666" 1 9091 668" 1 ‘a‘s'y

0°TIS¢E 07607 0°6vLg ¥'9¢9¢ 6°009¢ (°sqr)Pinssalqg

pat1ddy

8°/-8°¢ 8'11-8'8 0°%€-9°87 §°€S-9°1¢ - a3uey
SL'¢ £e 01 6C°1¢ G He +021 (rutw)auwr]

uoI3eIEaIUTST(Q

S9 11 LS8 [ ARSI 76°6 14°21 *arsy
<8 L S%° 01 08°8 0¢°8 SL°8 (8%)ssaupiey
S€9°0 109°0 76570 92.°0 Y1870 ‘a‘s'd
76¢°¢ 182°¢ 99¢°¢ 99¢°¢ 80€ "¢ (uw) ssauNdTYL
8¢¢" 0 0TS$°0 88¢°0 86€£°0 80,70 *a‘s-y
6°01% 7°50Y P ILY 1°01% €720 (3u)aysStopm
1191qEL

(o°s5/3)

102 A NA 0zt 1¢¢ 1%T 218y MOTg

T°61 61 9°61 7761 S 61 A%uﬂummcﬂq
TMOTJI

%c %1 %S0 %670 %0 1932uweled

UOT3IEBIIUIDUOD M/M

2713014 UOTIRIIUADUO) Y2IeI§ 00ST XE-VLS

IA d714dV1

*Ajuo asn feucssed Jo4
ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewfeyd eriasnpu| pue uswdopaag bnig

ir

RIGHTS



RUDNIC ET AL.

356

uoT3123§ [rIUlwTiadxy 29s ]

96" % 91°¢ 89°¢ %67°C 6681 arstHd
nrEwseE 1°%65¢€ L°6TLE 7°9/9¢ 6°009¢ (°sqT)2anssaig
pat1ddy

Iy 0-8€°0 6°€-%"1 8°L~7°S ¥°81-C"L1 - 28uey
0% 0 l9°2 g 9 6L° 11 +071 (rutw)auwr]l
UOT3IBIZIIUTISTIQ

89°¢ 79 L1 €7 G1 vG T 12°21 *qrsty
Sg-8 0L°L 68 08°8 SL°8 (8%)ssaupieq
904%°0 $€9°0 98¢°0 ] 71570 ‘qrs-y
9vz "¢ z6T°¢€ 90¢€ ¢ eveg 80€ "€ (uw)ssauddTYL
9001 ges 1 89%°0 09C°0 80.°0 *qts-yd
<" L8¢ 8°G6¢ 0° €0y 0°90% (AL (Bw)3y3topm
t197qeL

(*29s8/8)

612 ¢ ove LK 1v¢ eiey MoT4g
S 61 9761 761 7761 S 61 H%UHpmm:ﬁg
tMOTJd

%C AT %5570 %25C°0 %0 EERETE=F X

UOTIEBAIUIOUOCY M/M

9113J0ad UoTieaAIU3DUO) TTX 2uopserdAiog

IIA 4194V

*Ajuo asn feucssed Jo4

ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewfeyd eriasnpu| pue uswdopaag bnig

ir

RIGHTS



357

LOW LEVEL DISINTEGRANT EFFECTS

u01399S [eludwriadxyg 99s ]

687 ¢ el 867" ¢ €1L°¢ 668°1 ‘ats'y
€ hILE 8 %GL¢E 6°899¢ 6°1LSE 6°009¢ (-sqr)=inssaiqg
pat11ddy

L°7-8"1 1'%-L"¢C L°01=€°% 2 C1-¢€°L - a3uey
77T L€ € 0§°¢ 1L°6 +021 (ruTw)suTy
uo13iea1893ulISIg

76701 SE el 1671 65°G1 14421 *qrs-yd
$9°8 $5°8 S0°8§ S1°8 <L'8 (8%) ssaupieH
16%°0 $89°0 02,70 990 %180 *q sy
89¢ "€ 65€°¢ £E€C ¢ 6€€°¢€ 80¢ "¢ (uw) ssauy2TYL
Z8€°0 L€9°0 Yel0 6£6° 0 80/°0 ‘arsy
7°60v S 80 9°¢oYy £ G0y £720% (Sw)ayl8tapm
t197qe]

(*29s5/8)

961 8172 €€t 8€¢T 192 23®8Y Mol
6°81 6 81 761 761 S 61 a%uﬂumacﬂq
IMOTd

%T %1 %5° 0 %520 %0 EERETFEE

UOTIBI3UPD2UOD M/M

97TJOoad UOTIBIFUSDUO) wny ieny

ZT/02/T0 UOo 1Uel|e N OLIB] |V ©9101|q1g AQ W08 /eyl esyewuloul wol) papeojumog AJewseyd eisnpu| pue juswdopnag Bnig

IIIA 3T4VL

*Ajuo asn [euossad o4

ir

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/20/12
For personal use only.

358 RUDNIC ET AL.

It has been generally recognized that an increase in tablet dis-
integrant concentration can be detrimental to such tablet parameters
as weight variation, powder flow, hardness and thickness specifications.
Often it has been found that a large increase in disintegrant concen-
tration has had only a minor effect on lowering disintegration times,
and in fact, can even increase disintegration time. This study has
shown that by using lower levels of tablet disintegrants, it was pos-
sible to alleviate some of the detrimental effects of these disin-
tegrants, while still effecting significant disintegration with no
modification of formulation.

It is also possible that extremely rapid disintegration can be
detrimental in specific cases, and therefore, it is the task of each
formulator to evaluate disintegrants at low levels in his tablet sys-
tem. The most important conclusion in this work is that disintegra-
tion, which can be masked at higher levels, can be effectively

evaluated at low disintegrant levels.
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