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Table 6§ Cospressional Force, Percent Weighl Imcreased, Rstic of Tabletb Demsity, mnd Hardness at
Teaperature and Various Tiee al Four HumidivLy Levels.

mm'rmn JENOOMPRESE + IX EYPLOTAB

255 R.H. 95z R.M.
wooT W b H ] N ] H
o 0 LD 2.98[0.36) 2.9800.36) 0 5.00 2.9840.36)
6 -0.141 .00 2.83(0.55) 2.97(0.20) AL 0.99 -a
1200 24 -0.170 1.00 2. 7E(0.E0) 2.48(0.52) 0.883 0.968 -
4B -0.113 1.000 Z.4300.88) 2440091 1.504 0.594 -
T2 ~0.143 1.00 3.2240.45) 2.59(0.83) 2.026 - -
o 0 1.00 4.47(0.52) q.AT(0.52] 0 1.00 4.47(0.52)
6 ~0.066 1.00 4.06(D.68} J.46(0.33)  @.471 0.98 -
1800 24 ~0.L66 1.00 A.41(0.40) 3.T2A0.48)  1.082 O0.94 -
48 -0.138 1.00 4.2B[0.34) 1.3T(0.44]  01.766 0.94 -
2 -0.152 100 4.06[0.41) 3.5410.791  z.S540 - -
] 0 1.08 5.54(0.33) , OS540, 330 o 1.00 5.9440.33)
B -0.135 1.00 S5.56(0.97) -0.08 i A6 2 %" JERH0L5T) L4713 098 Z.5901.04)
2400 24 -0.067 0.00 5,.85(0.31) , LY £t y " 0 4.6300.69) 1.007 0.95 -
48 -0.010 1.00 5.58{0.52) -0.Q 0y : | ‘ . 4.E90.52) 1.728 0.93 -
T2 -0.067 1.00 S5.82(0.60) -0 1o - R 4.4000.35) .48 - =
o 0 §.00 £.99(0.55) i ; N 6.9910.55) o 1.00 €.99(0.55)
£ -0.138 1.D0 E.BE(0.79) -0.0 : . §.9000.73) 0.528 0.5 3,32(0.43)
2000 24 -0.183 1,00 F.0300.9T) -0.055 00 - : 5.38¢0.75) 1.10% 0.91 -
44 -0.165 L.0D 6.82(0.58) -0.055 A 5.6000.77) ).B56 O0.92 -
T2 -0.16T 1.00 E.B4[0.43) -0.055 .00 E.25¢0 S6F : . S.51(@.500 2.700 O.8H -
-
FORMULATION :EMCOMPRESS + 6% EXPLOTAB
L] 0 1.00 2.53(0.60] .:. 0.60) 4 1.00 2.53(0.80)
6 -0.0TI 1.00 2.50(0.T7) BS)  0.679 0.96 -
1200 24 -0.342 1.00 Z.92(0.T5) a-u- 65}  1.6B6 0.93 -
4B -0.293 1.00 E.46{0.69) ape.68)  2.332 - -
72 -0.318 1.00 2.55(0.45) _ i 1.81(0.65) 3.933 - -
° s aanirss 1.6 3. 1.0803.23(0.70) 0 1.00 3.23(0.70)
6 -0.146 0.59% 2.90(0.55) -0.024 -.u 2.64(0.50) ©.072 0.99 2.65[0.56) 0.768 0.95 -
1800 24 -0.306 1.00 3.18(0.56) -i.gx l.. .00 0. Sdp «I4S i I-'I 1 AS[e.TO) 1.826 0.52 =
48 -0.336 1.00 3. ﬂliﬂ S} -0. . IT|QES ) L] o2 ﬂ-..i:lr 2.703 0.%0 -
Ve e AU AN WA
0 0 1.00 4.5200 (] 58} G 1.00 4.5240.58)
6 -0.043 0.99 4, s:u. -0.024 0.99 4.ZS{0.5T) O.108 0.99 4.07(0.4T) O.TBS 0.95 1.6000.81)
2400 24 -0.331 1.00 4. mu. -0.048 0.98 4. u:.u]- n- Ls 0.99 3.4800.4 .n: 0.8 -
48 -0.310 |. 4. 4T(0.68] -0.072 1.00 4.7 . 0.93 3.5010.5 2.6 0.50 -
P NTINEETR ™ 5 ...
(] 0 U‘q :] au\ﬂlﬁﬁm :I 441 1.00 S.4400.70)
6 -0.188 ‘ S[0.48) 0.140 4.6100.32) 0.87F ©.54 1.56(0.87)
2000 B4 -0.354 ru-u 11: - u 5: 4 n:- 85)  0.z12 n su 3.9700.47)  F.16T ©.91 -
48 -0.354 JJ- S.98[0,55) ~0.047 @.9% S.S50(0.33) 0.212 0.58 3.E5(0.37) J.356 0.8 -
2 -0.330 0.9% 4.66(0.91) -0.117 ©.99 S.07T(0-.26) O.165 0.59 3.95(0.40) J.ALE .91 -

.
o



Table B - con'e
FORMULATION {EMCOMPRESS 4 $% EXPLOTAR

25% R, t. 44T R.H. 67X R.H. 98X R.H.
F T L b H W 1] H W ] H
L] o 1.00 - I.00

6 -0.211 0.99 -
1200 24 -0.280 1.00 -

A8 ~0.476 1.00 1.21(0.€0)

72 -0.505 1.00 -

[ O I
i i =
e
k=3
H
W
i
1111

58, ScHE. #5883,
a

1.000 2.32(0.78)

(1] @ 1.00 2.32(0.78) 2.A2[(0.TE)
6 -0.129 0.53 2.31(0.38) 5 = L. -
1800 24 ~-0.232 0.%9 T.4500.74) A.58[0.62) 2.2 0.5%1 -
48 -0.037 ©O.%% .58 (@.90) ’ - 3.9 - -
T2 -0.570 D.9& L.&810.00) O.EB[0.34) 5.3 - =

«5&}

L] 0 1.00 3.89(0.56) SEI0.56) 1.0 3.89(0
6 -0.163 0.99 2.84(0.53) 2.2HN0.T5) 0. 0.95 -
2H0Q 24 -0.220 0.99 3. 84(0.48) 2. 1036 2. 0.9 -
48 -0.41EF 0.99 Z.60(0.55) AR O.EL ) 3.551 - s
T2 -0.437 0.59 3.18(0.88) 1.4940.72) 5.108 - -
L] 0 1.00 4.75(0.70) 4. 75(0.70) 0 1.00 4.7500.70])

& -0.IZ8 ©0.9% 4.2000.10}

3000 24 -0.267 ©.98 I.7T(0.30)
48 -0.640 0.98  3.45{0.40)

T2 -0.487 0.98 3.B9(0.42)

FORMIALATION :EMOOMPRESS + 1% ELPLOTAR

. 42(0.45) 1.002 @.940 L.TA[0.66]
T.90(0. 801 2,444 @.90 -
T.T410.84] 3,947 - -
2.E4(D.6D) 4.978 = -

-] o 1.00 - - e l.o0 -
6 -0.24T 1.00 - -0.038 - 0.662 0.95 =
1200 24 -0.554 B.00 - .l - 2.43% - -
‘B -0.612 1.01 - - J.409 - -
2 -0.638 1.01 ©.6000.09) = 4.932 - -
-] o 1.00 0.83[00.55) A(0.59) o0 1.00 @.83(0.58)
6 -0.188 Q.00 - Y. SETD . 5200.07) 0.5%08 0.94 -
1800 24 -0.564 1.00 1.59(0.46) 35 Trea w321 o0.sEl) - 2.835 w.91 -
48 -0.62T 1.00 1.33(0.54) 1.33[6.70) 0.374 0. - 4.E31 - -
T2 -0.670 1.00 1.2240.58) -'ﬂfl:l} 1.12(0.63) -.Irs 0,97 - E.029 = =
L] 0 1.00 2.84(0 B6) 0 1.00 2.8B4([0.686)
€& -0.160 ©.9% 2.32(0 -9. ﬂ - A T4 0.936 0.93 -
400 24 -0.588 1.00 2.30[0 q El a7 ~A1{-57) 2.739 Dp.89 -
48 -0.633 1.00 1.83[{0.96) -0, ﬂ 7 ] o. 1 9 87 R0 42) a.247 - -
T2 -0.667 ©.9% Z2.40(0. =0.007 0. !! 2. J?ﬂ 6] 0. 1‘!! .87 1,300, EEI 6.238 - =

O . 0 1. ) A o B 69 B 0 1.00 3.ES(0.67)

& -0.213 0.8 . ‘ i ( ull 0.54  1.34(0.35)
2600 24 -0.668 0. 5 i { -. T2 :u ss: 0.8% -

48 -0.554 0.3% 1.0 -B.187" d. Tridisey e d2i n ] “0210.6% W45 - -

T2 -0.691 0.9% MNI500.47) -0.106 0,89 3.90(0.36) 0.426 ©.97 L.B5(0.62) 6.448 - -

F = compressionsl force(pounds), T = time|houre), W = percest increase s weight, D = ratic of tablet
denslty at time,T Lo imitial tablet demsity, H = hardness in Strong-Cobb-Arner Units, @ Unsble Lo take o
Accurale msessuresenl becsuse the Lablets wvere koo soft Lo handle.
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Table 7 Cospressional Force, Perceat Meight Increased, Ratic of Teblet Demsity, and Hardewess al Room
Temperature and Varicous Tise sl Four Bumiditly levels.

FORMULATION -“TARBLETTOSE # 31X EXPLOTAB

5% K.H. E Q8% R.M.
F T w o H " '] o
] o 1.00 2. =tlu &8} 2. B4[0.6B) e 100
. & 00158 1.31 2.23(0.46) 1.80(0.28) 0,302 0.98
1200 24 -0.152 1.30 2.30{0.46} 1.65(0.60F 1,100 0.95
A8 -0.126 1.3F 2. EE40.TE) 1.EZ(0.44) 1.707 0.53
T2 0,277 1.31 2.3040.50) 1.E6(0.38) 2.409 0.50
o 0 1.00 4.22(0.59) L22(0.58) o 1.00
6 0,002 K34 3.3900.39) 2.58{0.27) " 0.332 0.98
1880 24 -0.077  E.30 A.30[0.56) LES0.4T)  2.145 0.93
A& -0.177 1M A.50[0.BE) g LTT0.35) 1.822 0.9
TE -0.203 1.3 A DB(O.6F) -0.103 3.0000.30) 2.502 0.%0
1] 4 1.00 4.9500.55) 9500.55) 0 1.00
6 -0.150 1.00 4.43i0.80) SH90.5T) g.421 0.58
2400 B4 -0, 025 0.99 +4.85(0.53) -0, tll 4.03[00.50) E-1T9 ©.%3
48 -0.050 0.%% 4.62(0.389) -0.03 J.9400.42) L.533 0,510
2 -0.201 G.%9 4.83(0.52) -0.#50 §9 T3.95(0.59) 2.633 0.5
o O 1.00 6.3000.811 [} 6.3000.81) 0 1.00
& -0.123 0.9 5.52(0.407 0.0 4.6LE0.45)  O.446 0.5
3000 24 -0.173 0.99 5.85(0.50) -0.025 89 "S.02(0.66) L.30T 0,53
48 -0.148 0.99 S.E9(0.44) -0.048 ; 99 4.60[0.70) L.5T9 0.90
72 -0.198 0.99 S5.6B[0.64) -0.025 3 0.99 4.TE[@.32) 3.004 0.7
FORMULATION :TABLETTOSE + 6% EXPLOTAB
o 0 r.00 = - o 1,00
& -0.224 0.5B = e e = ] e T - 0.558 0.56
1200 24 -D.336 0.99 = - 1.842 -
48 -0.33% 0.9 - - 2.958 -
72 -0.156 0,99 =S - 4.321 -
o 0 1.00 - : ~ y - o 1.00
6 ~-0.193 0,99 - = - 0.074 -©0.94
1E00 24 -0.277 0.99 - ~0. 063 Q.99 - 1 0,57 - 1,864 -
48 -0.331 ©.99 - g - = .02 -
72 ~0.065 ©.99 = ﬁﬁ . 1{] Hn -w EJ?] flj L33 -
L] 0 -B.00 1,3%(0. (1] (es71) @ L.o0
& ~0.037T 0.98 1.23(0.5 -0.055 n.s: 0.136 0.98 0.607 ©.95
2400 24 -0.273 0.%% 1. 88(0.49) -0.082 0.59 1.9 .4;1 0.218, . 10.97 t us: 0.90
48 -0.328 0.%% OGO A <0 -8 1 i‘l' b 3. 1% =~
“'"f»f] BE(aw) :ﬁ’%fl"*l’l‘iﬂﬁl?lﬁ i
1] o 1,00 74 e I.00
6 -0.135 .00 (0.87)] -0.027 0.%% 0.5000.56] 0.18% 0.99 |. 11:-.151 @.081 0.95
000 24 -0.T42 100 :. [0.45) ~0.054 ©0.%% 2.3%(0.34] 0,268 0.97 2.17T4 0.89
48 -0.323 1.00 2.22(0.46) -0.027 0.9% 2.16[D.4%) O0.269 0.97 - 1.459 -
2 -0.215 1.00 1.42(0.76) -D0.054 0.9% - 0.243 0.96 - 1-641 -

2.84[0.68)
-a

4.2200.59)

1.69[4.

16)

4.95(0.55)
R S 32D

£.30[0.81)
2.BE(B.36)

Lo I TN |

LyR0.TL)
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Takle ¥ - con't
FORMULATION :TABLETTOSE + S% EXPLOTAB

5% R.E.
F T L o H L
o 0 L.00 §.ET00.73) & 1.
6 ~-0.271 D.%8 - =0 163 Dl
1200 24 -0.483 0.58 - =0. 136
48 -0.625 0.98 - -0 135
72 -D.602 0.9% - =0.1
] 0 1.00 Z.01040.T3)
6 -0.150 .98 -

a0 24 -0.461 o.98
48 -0.594 D.58
T2 -D.601 D.58

L] @ 1.0 2.05(0.76)

6 -D.163 0.95 1.54(0.51)

2400 24 -0-434 D.98 1.E3(0.E0)
48 -3.57T0 0.99 1.25(0.57)

T2 -0.5T0 0.99%9 1.34{0.42)

1] 0 1.00 3.2300.74)
6 0.135 §.00 Z.3000.41)
J00% T4 -0.456 0.98 2. 42(0.720)
48 -0.53% .00 2.60[0.41])
T2 -0.643 0.5% 2.24(0.67] -0.

FORMULATION :TADLETTOSE + 12% EXPLOTAB

-] o 1,00

6 =-0.118 ©.95

1200 24 -0.322 0.97
48 ~-0.533 0.98

T2 -0.569 0.97

& -0.140 0.

IBD0 24 -0.336 O.
48 -0.563 0.

72 -0.532 0.

S852

6 =-D.103

2400 24 -0.029
48 -0.44T

G2 -D.AM

0 -]

L] ]

J000 24 -0.1E8
a8 ~0.476

T2 -0.421

F = compressional fnrul:pm-d:l. T =

density st Lime,T Lo imitinl teblel density, H = hardness in Stroug-Cobb-Arner Units.

0 1.0 L.EV(D.TI) o
0.5%8 - 1.225

LI
-
.
Tt
™
-

2100073} o

2.05(0.76) L]
- 1.225

- 4.65%

3.0 740 L]
1.5800.520 1.185
2.8%(0.49) 3.133
12200880 S5.002
1.64(0.57) 5.979

0.943
2.909
4.564
6. 609

L]
1-136
J.181
4.TEZ
6.TE9

']
1.461
3.422
4. EdS
E.389

Illltl LU I I R A A A |

o

ﬂméﬁma pp

rale ementl because Lhe Lnblels vere Led soft too haodle.

lﬁ-ﬂ

|||'ﬂ'g

o=

H
(N -]

=0

o=
"

[N -]
=0 -]

1.67(0.73]

i

2.1000.73)

-

2.05(0.76)

J.20.THY

L I O R B 2 I D O B A A | U I |

time[hours), W = percent increase In weight, B = ratio of Lablet
dUpable Lo take &
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Talile B Compressional Force, Percent Weight Increaned, Hatio of Tablet Density, and lacdness al Room
Tempernture and Varioos Time al Foar Fumidily Levels.

FORMULATION :EMCOMPRESS + X STARCH

- - o o o o o o o e o e e e e e

253 B.H. 98X R.H.
F T L 1] 1] H W D H

o 0 L. 3.6100.65) ’ Jog. A, ! J.6L[0.65) o .00 J.ELe.ES)
6 -0.158 1.0 &.26(0.43) -0.07% ] Uy 1. 49 (0.60) 0.201 .95 2.24(0.36)
1200 24 -0.183 1.00 &.2500.26) i 1 J.5410.59) .37 0.93 1.09[0.TS5)
48 -2.15% 1.00 4. R4(0.60) 560330 0,421 0.98 0.94(0.54)

T8 -0.17§ 1.00 3.7000.44) J.TI0. 340 0.343 .58 -2
'] 0 3.00 S5.65(0.59) 5.45(0.59) @ L.00 S 45(0.59)
6 -0.059% J1.00 S5.35(0.63) 4.5B8(0.32) @.186 O0.5% 2.97T(0.45)
1800 24 -0.207 0.5% S5.54(0.44) S.15{0.62) 0290 O0.58 2.1440.40)
48 -0,202 .00 S.E2{0.92) B.A3(0.71) 0.344 058 F.E1(0.65)
W2 -0.237 1.0 S.EZ40.54) S5.1440.51) G.I4L 0,98 LTHIR.TH]
L] 0 1.00 T.0000.400 T LB, 40) 0 1.0@ T.0000.40]
6 -0.0132 1.00 E.94[0.37) 6.73[0.41) 0.084 0.95 4.20(0D.25)
2400 24 -0 0EF  B.00 T.29(0.59) G.B2(0.29] 0.316 ©.9% 3.6000.38)

4.7310.50) 0.342 0.93 2.8300.53)

48 -0.201 B.00 E.BT(O.52)
T.2010.521 0.365% 0.98 2.83(Db.45)

2 -0.2E1 T1.0D T.A3(0.E3)

o 0100 7.8101.00) ol 0 i 7910 E.01) 0 .00 T.9M00.000
6 -0.132 1.00 7.87(0.40) -0,08 1 D 7.6310.46) O.158 ©0.99 5.02(0.34)
3000 24 -0.185 1.00 B.4400.62) -0.07% o' R TT00 7.SBI0.54F  ©.30T 0.99 4. 1408.18)

1.08 7.3540.68) @.344 0.98 J3.65(0.38)

48 -0.1B4 1.00 B.30Q1.0L) . -0.07%
21.00 7.5140.88) @.397T ©0.98 J.56(9.28)

T2 -0.T¥6 1.00 ©.97(0.30) -~-0.079
FORMULATION :EMCOMPRESS + 6X STARCH

-] D o1.o0 2.8B{0.E1) BO0.61) @ 1.00 ZT.BO[O.E1)
6 -0.163 1.00 2.80(0.42) 6900.40] 0.326 O0.58% 1.3T(0.T6)
12000 24 -0.272 1.00 3. E200.54) WS B 131 o . SLBA(0.34) 0.435 0.57 0.79(0.32)
48 -0.300 Q.00 3. 0400.47) 00— a1 LEBLID.49) O.4BH D.96 -
72 -0.300 @9.99 3.03[0.48) 02({@.58) 0.759 0.9& -
i
-] 0 1.00 4.38[0.20) { 0 1.08 l.:mn.tm 0 1.00 £.39(0.20)
§ -0.163 1.00 4.35(0.35) 4.2000.35) !.-ﬂ!-l. 1.0 3.83(0.57) ©.29% ©.98 1.§4(0.90)
1800 24 -0.298 1.00 4.18(0.58) 4. E9[0.38) 1.00 3.830.63) ©. 4601 ©0.87 0.8000.61)
48 -0.299 1.00 &.0840.60) 4,2310. l!}uﬂl 1:11 .00 &.2200.84) . 541 0.97 -
T2 -0.258 0.99 4. 0000,42] WIT) B.TIZ 0,95 -
0 0 .00 5.73( ] ﬂﬂﬁﬂggﬂﬁ @ 1.00 S5.73(0.77)
& -0.213 1.00 S5.66( ] & 5051 JI.'H 0.321 0.98 ZT.92[0.51)
A0 24 0293 .00 S.5T(0.%EF -o.107 .nu- s».:runr 6H) 1.00 S.3009.56) 0.506 0.%7 2.4500.22)
48 -0.318 1.00 S5 S4[0.60) 0.532 0.%6 1.80[0.32)

-@.134  1.00 1ﬂ-.1-!| 1.81  5.38([0.
T2 -0.245 1.00 5. =& - E [.5!5 0.%5 1.4109.58)
. : ] ‘ﬁﬁ {ﬂﬁm ‘ “q ﬁg‘ : g E-:a{n-gsi
& ~-0.202 0.99 . N : «J18 0.98 3JI.TI(0.IT)
JB00 24 -0.244 k.00 SAF0.57)  -0D.832 0 6.59(0.55) .00 S.3110.62) 0.582 0.96 Z.T4(0.50)

48 -0.371 |.00 STOE@.520  -0.032 Iﬂ'. E.89(0.52) 1.00 S.0E10.T6) .64 0.96 Z.03(0.54)
T -0.3T0 0.99 S.43[0.T4) -0.158 §.00 E.B4[0.66) I 1.00 S.6640.61) O.TAE&E 0.95 1.TEB(D.T5)

£g



Table B -com"t
FORMULATION :EMCOMPRESS + 9% STARCH

1200 24

1809 24

2400 24
4B

L]
&
o [+21 -2
LL-
Tz

FORMULATION :EMOOMPRESS + 12X STARCH

-]

&

1200 24
18

T

o

]

LEDD 24
48

2

L]
L]
2400 24
LE]
T2

3000 24
4B
Tz

-]
=0.217
=0. 456
=0.424
-0 484

1]
-0.214
-0. 452
=-0.427
=0 479

L
-0, 235
~0,471
-0.4T1
=0.496

o
=0.236
=0, 448
-0, 472
=0.500

: ]
=-0.339
-0.368
-6
=-0. 680

o
-0.288
=0.605
-0.682
-0.7010

L]
-0, 288
-0.578
=-0.632
=-0.683

L]
-0.264
-0.580
~0.6R3
=-0.709

= coapressional forcelpounds), T = Limelhours), W

1.0 L.8500.52)
1.01  1.4S(0.58)
.01 1.3000.62)
1.0 1.9200.74)
1.0 1.33(00.72)

1.00 3.4000.62)
l.0@ 3.26(0.51)
1.0 2.2000.46)
1.00 X 19g0.2010
1.00 3.43(0.55]

1.00 4.96[0.65]
100 d.6T[0.48]
F.01 d4.08(0.26]
.01 4.T4(0.28)
L.00 4.TB(@.301)

.00 6.03(0.50)
LoD S.ATI0. 460
.00 S.E69(0-43)
1.01 S.ED(0.49)
1001 6.0B(0.38)

100 2.401(0.55)
1.0 2.36(0.27)

1.00 2.08(0.02)

1.00 1.5B10.52)
L@ J.s20.49)

1.00 3.95¢0.37) °

1.00 3,.6400.37)
1,00 3.36(0.64)
.00 3.23(0.37)
1,00 3.2900.51)

.00 4.94(
L.00 S5.00(
L.00 4.7700.
k.00 4.BOY
DD 4.79(00.

1. 00
e

L)
1.8 -
.00 N6.0200.29)

i 1.8910.52)

0,007 AN[0. 56 1.42(0.65)
0. 163 =5 1. 4200.59)
= 1.5700.59)

8. 1.82{0.56)
3.4040.62)

2.9510.67)
3.2510.4T)
3094054}
3. 28(0.DE)

4.9610.65)
A 900020 )
A.TIN0DE )
S5.0810.55])
ATR00.44)

. h BN 0.50)

1. 07 ! EB.I240.44 )
=0.1 6. 001026 )
=0.1 G 23043 )
=0.18) 5.93(0.52)
2.41[0.55 )

2,03 (046
T 52D
18T (.96 )
AL 01056 )

S5(0.37)
J.TS(0.64)

; 1 - , .00 220
= 1 3.7000.61]) 3801051
L.00 3.7900.83) o l.ﬂﬂ J.EBR(0.44)

-0, IF

Af o s

llm:l.t:r al Lime, T Lo jmitiml] teblet densitly, B = hardness j- Strong-Cobb-Armer Unils.
mccurnte seasureacnl because Lhe Lablets were Loo soft too handle,

SBK R.H.
W :] H

0 1.0 1.88(0.52)
0.429 0.57 -
0.891 0.%5 -
0,893 0.%5 -
0.%29 0.%35 -

0 1.00 J.4L(0.62)
0.3¥74 D0.%8 -
0.B54  0.95 -
0.%35 0.94 -
0.%33 0.95 -

o 1.00 4.9G00.65)
0.%93 0.29 2.2K(0.62)
0.7E6 0.%96 -
0.967 0.85 -
0.914 0.54 1.4000.05)

¢ 1.00 &.03(0.50)
0.447 0.99 3.37(0.27)
0.B94 0.95 1.4800.51)
0.%73 0.94 1.29{0.55)
0.984 _ﬁ.!l 1.3M0.6T)

0 .00 2.41(0.55)
0.524 0.97 L. .1B[(0.46)
1.07S W.94 =
1.262 9.92 -
1.361 ®.92 -

- 0 1.00 3.95(0.237)
0.524 ©9.97 ZIZ.0B[B.46)
1.13% 0.93 -
1.288 ©.91 -
1.368 ©.91 -

0 .00 A.94(0.656)
@.446 ©.97 2.TI(0.E8)
.03 D.94 -
1.37% .92 -
1.23% ©.91 -

1.0 &.40[0.76]
E!t 0.97 3.6R[0.35)
2% 0,84 2.0TID.2T)

1.43% ©.91 -
F.394 @.31 -
tablet

= percent increase in weight, D = ratio of

A Usable Lo take &
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Talile 8 Cospressiosal Force, Percenl Weight Imcreascd, Rolie of Tablel Density, sed Hardemess st Hoom

Temperalure and Warious Time al Four Humidily Levels.

FﬂlﬂﬂLﬂT!ﬂl STAELETTOSE # JX STARCH

25% R.H.
F T W 1] H
o 0 1.00 Q.T400.30)

& -0.104 R.OD 1.02(D.35)
1200 24 -0.25T 1.00 Q.7B(0.30)
48 -0.285 1.00 1.0@(0.43)
72 -8.200 1.00 0.80(0.40)

o & J.00 2.22(0.45)
6 -0.14% J.00 Z.1T(O0.58)
1800 24 -0.266 1.00 Z2.47(0.62]
48 -0.256 1.00 2.10(0.89)
T2 -0.209 1.00 2.52(0.29)

0 0 1.09 3.63(0.33)

& -0.070 1.0 3.99[0.44]

2400 24 -0.255 1.00 3I.B2(0.63)
48 -0.370 1.00 3.83[0.59)

72 -0.228 1.00 J.EB4(0.B0)

L] 0 1.00 5.03(0.52)
& -0.13% 1.00 S5.00(0.49)
00 24 -0.27%  L1.00 4.90(0.63)
48 -0.249 .00 4.9B(0.55)
TE -0.337  1.00 4.S9(0.6L)

FORMULATION :TABLETTOSE + &% STARCH

L] @ 1.00 1.50400.65)
6 -0.213 1.00 1.60{0.48]
1200 24 =-0.Z7T4 1.00 1.6000.54
48 -0.274 1,00 0.9040.57
T3 =-0.050 1.00 Q.69(0.36K
L] 0 1.80 T.9300.32) !
B ~-0.E50 1.0 2.76(0.5B) fﬁlﬂ 1.00
1800 24 -D.26T7 O.9%% Z.76(0.55) ﬂdﬂ 1.00 551I 1I}
4B -0.239 Q.00 2.43(0.54) “ ﬂ 5! .liiﬂ.
72 -0.050 1.00@ 2,24 1B}
o e WD B
& -0.23T 1.0 3.
2400 24 -0.237 1.04 1.55I 3y -0.05% 1.00 3.30140.56)
AR -0.531 .99 1.!!1 ..i-!]l —ﬂ-.ﬁ!!: 100 ?|QJD.ITI‘
2 O-0.17T8 1.0 3. o.41) -0.0539 1.00

L] L] ljgi
& -0.1018 1. .

2000 24 -0 0T I.ﬂl‘ .ﬁllﬁ 26) -0.028 1.00 4. 4A8(0.44)
48 -0 17T  0.00° 4.3000.30) -0.853 1.00 4,.3000.32)
T2 -G 108 §.00 A AS[(0.40] -0.030 1.00 4. ET(0.5T)

Huumu

0. TH0.30)

1.4340.34)
1.3440.56)

2,2200.45)
2.0540.3%)
2. 4TH0.33)
2. ZEND.55])
2.3440.31)

J.E8X0.33)
4.0640.33)
4.0000.59)
3.EI0.51)
d.0840,38)

5.0340.52)
5.00{0.52)
A.E240.34)
4. E5{0.62)
S5.0400.50)

1.50010.65)
+SEI0.65)
SHR0L22)

1. 4B(0. 48}

LT 41)

2.93{0.22)
2.2240.48)
258034 )
2.TE(O.43)
2.T2(0.48)

Eﬂ:ﬂ B

1.00 3-!11.-55!
.ﬁﬂ 3. ll[ I

eE N PR RN dlevatd

1.00 4.22(0.400
1.0 A.2R(@.35)
1.00 4.24(0.39)

Q. 740030
-3

22|45 )
1. ATI0.54)

3.6310.233)
2.5
1.530.33)
O.ET|O.29)

5.03(0.52)
3.599(0.25)
2 E0 0. AT
1-9310.49)
1-31[0.59)

1.5000.65]

2.9300.32)
1.2240.37)
0.99010.33)

0.0 21D

3.59{0.56)
1.B240.55)
0.7610.39)
10000 46])
0.7810.23]

4. 23061}
2.66({0. 45}
N-B5(0.52)

1.29(0.3%)

g8



25% R.H. X R.H. E1% R.H. 8% ®.M.
F T L 1] ] (1] ] W -] H
o % 1,00 0.83(0.6L) 1.00 ©.830.561) @ 1.08 B.BAC0.GR)
6 -08.290 jp.00 O.23200.27) .00 0. AS(0.53] @.529 0.98 -
1200 24 -0.433 5,00 1.3000.5B8) 100 0.88(0.59] 1.015 0.93 -
4B -0.434  jp.00 - -0 100 1.280D.52)  1.226 0,91 -
iz -0.488 .00 ©.54(0.09) -0, o0 1.0500.43) 1.062 0.9 -
n 0 .80 2.16(0.71) 2.AEI.TID o n.00 E.OGIO.TL)

6 -0.232 1,00 2.00(0.30)

1800 24 <-0.349 ©0.99% 1.8B{0.37)
48 -0.462 .99 2.29500.59)

X ~0.4B65 0.99 2.3400.37)

2.03(0.33) 0.523 0.98 1.30(0.56)
2000 5T) 0.964 .53 -
2. 200050 1.223 0.51 -
2.50(0.50) 1.192 0.91 -

J. A400.6T) o 1.00 . 4E(D.6T)
J.5200.41) B.575 0.58 2.40(9.36)
J.1600.5L) E.06A 0.3 O.TEI®.30])
3.2600.54) §.236 0.92 0.65(0.28)
' 3.58[0.24) .32 0.5 -

-] 0 .00 3. 4067

6 -0.202 0.%9 3J.E2(0.17)

ZAO0 T4 -D.ATH 0.5F  2.33|0.32)
48 -0.3786 0.99 3.1040.43)

@ -0.431 1.00 3.5400.40)

400 14) 0 .00 4.3300.480
4250067 ) B.564 ©.58 I.030.51)
4. 000054 ) L.OE8 ©.594 1.7510.45)
4.3200.24) 1.336 ©0.92 1.0400.24)
4. 4610, 48) 1.38) B@.50 -

(1] 0 .00 4.84(0.44)
6 =0.098 1.00 J4.4900.8%)
3000 24 -0.33% 1.00 4.13[0.20]
48 -D.366 D.99% A.20[0.23]1 -0.00
T2 0,423 1,00 J.3N(0.18) -0

FORMULATION :TABLETTOSE + 12% STARCH

L] 0 1.00 - 1] o 1.0 - 2 1.o00 =
6 -0.23T7 1.00 - ~0.059 .00, 850 0.646 .98 =
1200 24 -0.177 1.00 O©.87(0.59] -0.118 - E.Z05 p.93 =
48 -0.502 1.00 0.68(0.20] u - L-506 0.9 A
7T -0.559 1.00 0.8B0[0.TH) - L-20L D.99 =

] 0 1.00 L1.440|0.6R) ’ 44 (0. BE) 0 g.00 V.4400.68)

& -0.0TT Q.00 1.BI00.47) B .66 ) 0.707 ©.99 L.TE(0.68)

180@ 24 -0.402 ©0.99 1,.5600.45) B0l 190100051 ) l.2089 @p.94 0.70(0.29)
48 -0.501 0.99 1.7900.59) A0S 0,207 1..g00 2004 0. 68 ) 1588 o.92 =
T2 O-0.531 0.%% 1.5900.64) -0 2! ‘E "IJ 1.7000.7a) 0.295 1.007 1.98(0.88) 1.858 o.90 -

L] @ 1.0 3. 'ﬂllﬂ.l‘l ‘.ﬂﬂ «20  3.0909. E. 6B) o j.00 3.09(0.62)

6 -0.T02 0.9% 2.E8( .-II] 0.804 p,.5% 2.2610.49)

2300 24 -0.3437 0,99 2 11} wlﬂ? ﬂ L 1,265 o,.94 1.04(0.33]
4 -0.4%3 0,93 .2!-{ -7 .r.'l] 1.647 o, 90 -
T -0.433 .00 sl q =0.0& ..I.I'I ...II.ILII..::-I] 0.28% . Y. 1FE0.58) l.B6% n, a0 -

o 0 .00 A a0.e2) o 1.00 J‘HD 29 1.09 3. llltl. 100 3.4440.92)

6 0,170  ).0ps : - .-EE- 099 T.HLA0.4A0

D00 T4 -0.295 . ﬁgqﬁ H 250 0.9 D.S2H0.4S5)
4B -0.452 0. 1675 0.91 -
H:I.-l+h :ns 1.00 3.589(0.48) I.BEAE 0.50 -

72 -0.537 1. q‘l-

F = cospressional forcelpousds), T = Lime(hoursl, W = percenl incremse inm weight, D = ratio of tablet
density st Lime,T Lo initisl Lshiew denaxily, H = hardaess in Strosg-Cobb-Armer Units. @ Unable to take =
sccurale mensuressnl becsuse Lhe Lablels wsere too soflt Loo handle.
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Table 10 Cospressional Foree, Percent Meight Incressed Fatio af Tablet Densit mnd rd Rooe
Temporature nnd Varicus Time ol Four Busiditly Levels, i Ferdness nt

FOSMULATION :EMCOMPRESS # 1% KOLLIDDN CL

5% R.H. ETX R.M. 98% R.H.
F T W ] H 1] H - 1] ]
o 0 1.00 3.2140.37) B 3.2000.3T) 0 N0 3.2E00.37)0
B -0.039 1.00 3.10{0.55) A.01000.43) 0.16% G.98 -d
1200 24 -0.091 B.00 3.28(0.58) 3.3900.58) 0.384 0.91 -
48 -0.061 B.00 3.27(0.59) 2.76(0.75) . 459 0.91 -
T2 -0.1%3 1.00 3.33(0.47) J.0000,35) 0.384 0.90 -
1] 0 1.0 4.34(0.239) H.3400.358) @ K00 4.34([0.39)
6 =0.133 1.00 4. ZE(0.44) A 2F00.53) 0.186 O0.5%7 1.78[0.50)
1800 24 ~0.160 1.00 4.53{0.54) 4.27(0.471] 0.3¥598 0.93 -
18 -0.1B7 1.00 4.92(0.92) F.95[0.35] 0.454 0.9%1 -
TZ -0.033 0.00 4. 45(0.57) 4.48[0.25) 0.349 0.%1 -
o 0 1.00 S.6T00.54) S.ETI.540 0 .00 S.ETIO.S54)
& -0.005 J.00 S5.5500.%1) 6. 02(0.58) 0.0 0,57 E.BlILE.02)
TA00 24 -D.LEd  p.DO 6.3500.35) S.Z5LN-02) 0.¥94  0.%3 -
48 -0.IEY} .00 S.65(01.32) S ATI0.46) 0,285 0,93 -
T2 -@.130 1.0 BE.14(0.85) -0, [T LI NPT ] w431 0.9 -
L] 0 1.0 T.36(0.6G] ) ToIEI0. 6B o 1,00 F.MA0.E8)
6 -0.104 1.00 6.5B(0.6H) -0.07 G.ES|I0.5B) 0. 1ET  0.983 3.30140.42)
Joo0 24 0.183 1.00 E.5400.64) -0.0 6. 550054 G389 ©0.91 1.5000.486)
48 -0.1831 01.00 E.82(1.06F =0 B 2205 G 469 0.9] =
T2 -0.056 1.00 6.4501.07F -0.130 100 B 3001 ET) .40 ©0.92 -
FORMULATION :EMOOMPRESS # JX KOLLIDON CL. N
L] o 1.0 2.08[(@.501 2.0810.51) @ 1.00 2.18{0.51)
6 -0.328 1.00 2.45(0.49) 1.55(0.8&) o.413 @.89 -
1200 24 0. 484 1.08 2.2210.69)° ~HE[D,.85) D.T67 - -
48 -0.467 1.00 2.2600.521 P07 10.54) 0.985 - =
@ ~-0,629 Qp.00 R2.4T(0.6H """ SO0 53) 1.009% - -
o 0 .00 J.R0Q0.42) AD[B.42] @ 1.00 3J.400D.42)
& =0.349% 1.00 3.3000.88) T.E5(0.T6] 0.53% Q.80 -
1800 24 -0.483 1.00 3.0600.37) WEE1T 1.0 I -0.081 2.97(0.37) D.779 - =]
48 -0 486 1.0 3.19[0,.46] T.268 1.00 2,.9400.45) -0.054 I- 00 Z.TB(0.2L) 0.93% - -
7 -0.510 1.00 3.6B[O.BE&] -O. ?‘ﬂ- 1.00  d.4200. 31b ~0. 081 3.35(0.18) 0.942 - -
@ o 1. -4.1 «E2) 0 1.0 A 4100.E2)
ok HEAOY BT WANES i
2100 28 -0.49T  F.00 1. J«H . o.50) D.7ES - -
48 -0.522 .01 AH.0F ~@.290 100 A.STI0L23) -0.026 1.00 3.9800.47) d.9414 - =
2 -0.497 (.00 4.0%(0) tl =037 1.01 liliﬂ.lﬁ-l -UA 1.@1 I-..EIH:I- 0.996 - -
1] o .00 S.4200.33)
& -0.316 0. ﬂ L. ﬂ -1 III'.«H.'I o.ag -
e 228 IR A3 VIR 17
18 -0.521 5 eN0.500 -0.262 .00 5.29(0.4Z) -0.105 I 0o 4. 1llﬂ.iﬂl {I S86 - -
T2 -D.522 .'ﬂﬂ- I. B540.63) -0.303 100 S.0200.60) -0.105 B.00 S5.0000.54) 0., 966 - =
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Table 10 _conre
FORMULATTON :EMCOMPRESS + 5% KOLLIDON CL

5% R.H.
F T L] ] H W

o 0 1.00 0.83(0.61)
6 ~0.477 1.02 =
1200 24 -0,%36 1.02 -
‘B -0.78% 1.01 -

7T -0.7E% 1.02 1.20(0.43)

-] 0 b0 1.82(0.40)

6 -0.473 101 2.48{0.44)

LEDD 24  -0.778 1.02 2.83(0.55)
48 -0.810 p.01 2. E30.51)

T -0.810 .01 2.4640.37)

o g 1.0 2.5900.27)

6 -0.465 1.01 2.9800.37)

24000 T4 -0 TES  1.@0  2.92(0.58)
4B -0.785 1.00 2.9200.25)
T2O-0.ERd L.ET 2.9500.THD

o 0 1.09 J3.7T3(0.25) !

6 -0,4B7 1.00 J.59(0.500 =28

3000 24 -0, TES 1,00 A.FL[D.32) -0.4(
A8 -0, A6 1.00 J.42[@.22) -0

2 -0.816 D.00 3.94[0.52) -0NG1

FORMULATION :EMDOMPRESS + TX WOLLIDON CL,

] e 1.o0 -
6 -0.560 Q.01 - -0, 401
1204 24 -1.156 1.021 - =05
48 -l.248 1.03 - !
T2 -1.023 1.03 -
0 o 1.8 -
& -0.533 1.00 -
IED0D 24 ~1.055 Q.02 R.14(0.47) 588

A8 -1.235 1.02 O0.Ti(0.25)
T2 -1.145 1.02 1.53(0.61)

6LY
.i]‘l‘

-] o 1.00 ..‘.I‘ﬂl:i 220
6 ~-0.55r 1.01

2400 24 -1.153 1w.02 I..I
18 <1.255 1.01

2 ~1.176  §.02 I l:ﬂ =-0. 653

o L I N OB(0.42)

- 2 1 R e

72 -1.235 I.ﬂﬂq ZL1EI0.54) - TID

1.01
1.01

00 L.TO[O.

!J%EJ‘EIE!?&

1.0

B.95(0.45)

Tug

2. ﬁl{ﬂl.iﬂ']

T.0200.32)

F = compressional lorcelpoundsi, T = timsa[hoursh, W =
density al Liee,T Lo initial tablel density, H = hardeess in Strong-Cobl-Armer Units.
asccurale measurescnl becowuse the bLablels were Loo sofl of handle.

-0.026

1.01

piae e

b.ou

Fiery e ]

9BX. R.H.

H W H
0.E3(0.61] 0 1.00 O0.83([0.6H)
1.04(0.52) 0.704 0.8) -

- 1.021 - -
O.EBIO.2E) 1.654 - -
0.7810.301) LTS - -
1.8210.40% 0 1.0 F.62[0.40)
1.3010.47) ©0.5%6 0.8 -
1.59(0.6%) 0.9:8 - -
1.5010.61) 1.64% - -
1.5240.34) 1.69% - -
2.5910.27) 0 1.0 2.59(00.27)
2.52(0.68) 0.655 0.83 -
2. ATH0,.3T) 1.508 - -
2.5340.25) 1,637 - -
2.8T(0.41) 1.708 - -
J.7M0.25) 0 1.8 3.7300.25)
3.7040.34) 0.64% 0.83 =
J.28(0.06) ADE - =
S.4000.40) 1.685 - =
3.80{0.32) 1.842 - =

- o 1.00 -

- 0.856 - -

- 1.721 - -

- T.25T - -

- 1.985% - -

- o 1.04 -

- 0.845% 0.85 -

- 1.751 - =

- Z.162 - -
0.62(0.26) 2.008 - -
1.7000.22) & 1.00 -

9.704 0.88 -

1.65%5 - -

2.345 - -

I.T0[0.50) 1.895 - -
o 1.00 -

0.629 0.81 -

1.T1S - -

2.40% - -

2. 240005} I.EBS - -

percent increase in weight,

M= ratio of tablet
dUnable Lo Lake a
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Table 11

Compressional Force,

Teaperalure aml Yarioes Time ml Four HuaidilLy Levelw.

muﬂﬁ STABLETTOSE # 1% KOLLIDOM CL

25X R.
F T W 1]
o o 1.0
6 -0.085 1.00
1200 24 -0.085 1.00
4B -0.057 ¥.00
12 -0.057 1.00
i ] 0 l.ob
6 -0.002 0O.5%
1800 24 -0.000 0.00
48 -D.142 .00
T2 -0.083 Q.00
] o 1.00
6 -0.055 1.00
2400 24 -0.L0m Q.00
48 =0 100 1.0
T2 -0.055 Q.00
-] o .00
6§ -0.854 1.00
J000 24 -0.00T7 l.00
48 -0.054 1,00
T2 -0.054 1.00

FOEMULATTON :TABLETTOSE + 3% KOLLIDON CL

o

]

1200 24
LE]

CF

o

6

1B00 T4
4B

"

]
&
2400 24
4B
[

L
6
3000 24
"

Te

L]
=0 166
=0.247
-0.276
-08.521

o
=0, 137
-0, 192
=0.246
-0.245

]
=0. 0105
~0. 1BE
-0.2%8
=0.201

L]
=-0.104
=-0. 183
-0.208
-0.208

1.00
0.9%
0.5%
0.89
0.89

1.00
0.59
0.99
0.9%
0.9%

.00
0.99
0.59
0. 58

0.5%

. GTE R.H.

L] 1] ]
2.07(0.48) | 0 1.00 2.07(0.46)
Z.9B(0.60) -0.0@ | ' 2.I6[0.30)
SO0 03) -0 e 2.20(0.51)
2.5T{0.26) 2.82(0.53)
Z.0600.52) 2.22(0.67)
J.6E10.4B) J.EE(0.4E)
4.1000.41) 3. 7400, 70)
A.EE[0.03) A.5410.58)
1. 340 60) J.68(0.54)
4. 0400.62) J.BE[@.T2)
S. 00057 S.0000.57)
S.9000.71 ) S.34(0.54)
S5.7TI0.6T) S.E9(0.B8)
B.ITID.4%) S.TT(0.5T)
S.E4|0.46) -0 S.8000.84)
G.ATIL.0N) E.E7QL.00)
G.2400.82) E.0400.84)
T 200 100 ) .37 10.54)
T1T10,56) E.28[0.84)
6.58[0.58) 6.58(0.18)

1.1640,39) « 160,39}
1.8300.39) 4EB4D.33]
2.3400.30) -4 @ 889 3 1408 2NNl 2 (0. 298]
2260033} T Debt et age— s 1810.45)
1T 00.45) | oo, 43)

A.3000.38) 1088 3.3100.38)
1 AE(0.6L) .99 3.16(0.561 0.082 u-. 88 2.1610.58)
A.5600.15) <95 2.27(0.54) 0.246 0.97 2.1040.53)
3.4700.25) 0.0 .ss 3. s-r:-.rn n 219 0.87 .u:qu S8}
1.67(0.45) -0.0878m.09 a3.14(0.621% 0,192 0.87 2.8200.73)

s LA S0 kA T

-ﬂl =0.026 0.99 4.6000.32) 0.262 0,97 !.1!:‘ ‘H:I
5 E.Iﬂ

0.6 0.59 4.6800. Sﬂl l.! 0.397 3.98(0.
S5.4200.89) o 0.%% g g 0.95 4. Htﬁﬁ

QRN RN ) VER

1-2?[ P 0.025 ©.9% “5.72(0.80) 0.234 0.38 4.63(0.63)
-Uﬂ

rlﬁiﬂ.ll] D.026 0.95 S5.7T9(0.50) 0,234 0.97 4.70.&61)

100 G.AS(0.53] -0.026 0.99 S5.%100.72) 0.208 0.9 A4.7400.76)

0.438
1.069
1.289
1.371

L]
0. 464
I.093
§-33%
o450

o
0.475
1.2B4
1.29)

1.453

o
.51!
1.121
I-402
I-462

Percenl Weight Increased, Batio of Tablet Density, amd Hardomess at Room

0.5
0.5z
051

I -0
0.52
0.85
0.83
0.83

1.09
.91
0.84
0.683
0.82

1.00
o.93
o84
0.82
0.81

2.0F(0. 46 )

-a
-

J 660, 4E]
F-TR(®.359]
E.OS{0.459)

5.0040.57)
2890550
26000, 48)
1.26(0.49)

E. 1700000
3,56(0.58)
2.25(10.50)
1.971I0.54)
L.TH(0.66])

1. 0E{0.39)

3.3 00.38)
0.720.26

4.E6(0.9L])
T.00(0.36)

S.78(0.100
L. ATHO. 46D

65



Takle 11 . G_ll:ﬂ"l
FORMULATION 'Tm + 5% EOLLIDON CL

5% R I. 4% R.M. 61X R.H. 98% R.H.
F T L 1] H W 1] H Ll 1] H
- L] 0§00 O0.64(0.31) L] 1.00 O.64(0.31) 0 .00 O.64[0.3K)
& -0.265 0.%% 1.35(0.59) -0.050 i3 .97 - O.E35 0.8 -
F200 24 -@.420 0.5%%  L.23(0.62) 0.95 - L6393 G.AI -
A8 - 4B 0.5 - =0.0 - 2.0B9 DO.58 -
T2 -0.390 0.9% L.430.51) -0. - 23001 O.TF -
] o 1.08 2.46(0.27) Z.AB(0.2T) 0 1.00 2.4E(0.270
6 =-0.0149 0.98 2.27(0.60) I-BE(0.46) O.EE4 DO.ES -
1809 24 -0.X88 0.98 2.4709.55) (0 I I ) k.633 0,81 =
48 =-0,2%9 0.98 T.4A5(9.391 L. IB(O.48) 2.225% 0.77 -
T2 ~-0.329 0.98 2.79(0.800 LoAZ0.38) 2.382 0.75 -
0 0 5.00 3.2000.57) A.20(0.57) 0 1.0 3.20(0.57)
B -0.047 O.98 3.39[0.Z2R) 2.4240.27) 0.B77 0.85 -
2400 4 -0.293 S8 J.3d|o.22) 2.0%(0.08) L.604 D.78 -
4E -D.38F 0.%8 J.T000.46) 2.3140.79) 2.278 D.76 -
T2 -0.351 0.%8 3.53(0.8248) 2.22(0.50) 2.277 0.73 -
o B 1.0 4. 1500.45) 4. 0500.45) 0 1.080 H.05(@.45)
6 =0.117 0.99 4.1400.68) 3. 3400,.39) 091 w.85 =
000 24 -0.292 0.99 4.0500.78) SL.EEI0.A4) 1.654 0.79 -
48 ~0.358 ©.599 J4.5400.490 Z.6E00.54) 2.231 0.75 -
T2 O-0.349 0.99 4.35(0.51) 2.9400.48) 2.7 0.73 -
FORMULATION :TABLETTOSE + 7% ROLLIDON CL
(-] @ 1.00 - [ T | 8 1.08 - o 1.00 -
6 -0.348 0.57 - =0.115 T3 0,94 - 0.891 9.83 -
12090 24 -0.694 05T - -0.231 0.92 - 1.998 0,57 -
48 -0.754 0.98 - ) <1} - T.684 W5y -
T2 -0.751 0.97% - bl A, - 3.055 - -
-
L] o 1.00 1.32(0.49] % B " (@490 @ .00
6 -0.202 ©.96 O0.64(0.38) V5 - 0.952 0.82 -
1800 24 -D.491 0.86 - 73 <A - 1.991 O.76 -
48 -D.690 0.96 - ;i 73 0.9 e o . 346 0.9 - 2.682 0.75 -
T ~0.66F O0.56 1.17(0.31) vidd D.96 L.09(0.4T) 0.B0S 0. - J.051 - -
o @ 100 2.81(0. ‘HI ‘lﬂ 00 2.6000.29)0F 0 1.00 2.61(0.29) o §.00
[ @ 0.%T 2.32 1.098 oO.B4
A0 24 -0.2EE 09T 2.58( 0.59) 2.135 0.T4 -
48 -0.3T5 0,97 2.1M I DI.JI'I'I 2.892 O.TI -
T2 -0.464 0,97 2404 ] Et D a6 .65 3.199 0.7T1 -
L] 0 1.00 d4.501400.89) 1] 2 1.00 1.I-llﬂ o LoD -
6 -0.0E86 0.9 = I1.238 D.B1
000 24 -0.34T 0. ll 269 0.T2
A8 -0, 403 0.9 1 . .-IJ 0 0.T2 -
T2 -0.403 D.8T ] W1 1:I = LEBEQD.3 1.353 0.71 -
F = compressiomal lorce(pounds), T = time{howra]l, W = percent increase in weight, D = ratio of -

density atl Lime,T Lo initisl tablel densily, H = hardness fm SLrong-Cobb-Arner Cmits. @ Unll:le Lo e -

nocuraite measuresent because Lhe tableils were Loo soflt too handle.

vz



Table 12 Compressiomal Force, Perceml Weight [ncreased, Ratio of Tablet Density, and Hardness sl Room

Temperalure and Various Time al Four Hesidity Levels.

FORMULATION :TABLETTOSE « 20% AVICEL PHION

- - —— o -——

25% R.A. 6% R.H.
F T " ] H -] H
o 0 k.00 2.87(0.33) 1.0 2.8700.3)]

6 -0.13% 0.99% 2.540(0.03) -0, 0.9 2.2500.08]
1200 24 -0.338 0.98 2.4300.201) ! 0,98 L.890.52)
48 -0,350 0.98 2.96{0.42) - 1990, 98 2.2840.02)

T2 -0.331 0.58 2.69(0.50) 2.2140.20)

0 0 1.00 4.57(0.53) 4.57(0.53)

6 -0.112 0.58 3.98(0.74) 1.67(0.53)

1800 24 -0.365 0.58 3.98(0.74) 3.EH[0.44)
48 -0.390 0.%9% 4.2200.83) J T2

TE -0.363 0.%8 4.86(0.76) 3.63(0.48)

° 0 1.00 6.4800.61) 6.48(0.61)

6 -0.112 0.98 5.00(0.55) 4.8300.44)

2400 24 -0.307 0,99 S.2000.57) A EB[D. 4T
- 48 -0.307 0.99 S5.91(01.3&) 4.EB[D.52)

T -0.38L 0.9% 6.16(0.42)] AL B0 500

o 0 1.00 7.41(0.00) * N LWl \ T 4001100

6 ~-0.884 0.99% 6.74(0.75) 0.0 LI e T N EE Y 5.09(0.39)

3000 24 -0,30T 0.99 6.68(0.83) 28T i 5.90(0.421
48 0,351 ©.99 6.69(0.B3) .0 RoF e 19 £.0000.24)

T2 -0.419 0.9% T.07(6.33) 0. 054 0.98 E.0400.39]

FORMULATION :TABLETTOSE + 30% AVICEL PHIOL

4.67(0.37]
34700, 28]

] @ 100 WH.ET(0-237)
6 ~0.050 0.9 4. B0[0. 30 ks -0

1200 24 -0.442 0.95 4.27(0.46 .5910.31)
48 -0.582 0.99 4.28(0.3 : .32¢0.21)

12 -0.522 0.98 4.1040.26) i )3, 1800.32)

] 0 1.00 6.38(0.51) g0 6.38(0.51)

§ -0.142 0.98 5.60(0.66) |H.o28 0.9 5,199 0488 5.1300.33)

1900 24 -0.485 099 5.6010.712) W60 e.89 8. 40(0.39) 0.339 OFWE  4.74(0.54)
81 nG.Ee 800 SAELE-N) -ecihi n.de S.ELR- (8:31 8 5.08(0.29)

12 -0.542 0.98 6.02(0.31) h.'-“ 5.65(0.5@)/ ©.341 0.57 5.03(0.27)

v d 2 1 ﬁ%&?%ﬂ.@;@ Vi Se e

i3 -0.589 II-!! .I-H 29) 0,133 0.99 Eﬂ'.ilﬂ- S6) I.II‘.III E!! E!Ilﬂ !Il

~i35 AR AN LA

72 -D.883 l.!! E.i!ll;l!j -0.027 0.399 !.t!l:l+5-1r 0. 296 ﬂ.l-l T.B3[0.52)

Sooo-
geiis

ﬂﬂ'.ﬂﬂ-
VBB ES WD
o RGO

-
.

=
=

==
w W
i o

o9
0.9l

k.00
0.96
0.9
0.82
092

2.8700.33)
-2

4.5T(0.53)
2. U8(0.20)
1.8T(0.39)
1.06(0.310
1.03(0.40]

6-4B[0.60]
3.1009.29)
2.42(9.19)
I.56(0.45]
16610, 38])

T 4000, 00]
4.0700.37)
2.99(0.36)
2.0600.48)
2.5900.23)

G X050
J.4T10. 15
200100800
1.65(0.23)
1.52(@.57)

9.04 (0. 4410
4.53[0.43)
2, TE(D.24]
2. AGLD.0T)
2.5810.2%5])

9.81[00.00)
5.77T(0.53)
3.36(0.38])
J.0000.38)
3.4200.05])

9



Teble 12 - con't
FORMULATION :TABLETTOSE + 40% AVICEL PH1G

25% R.N. 44% BE.H.
F T W 1] H W
] @ .00 T.44(0.84)
6 -0.057 0.%9 6.28[00.45)
1200 24 -0.48F 0.9%% 7.36(0.43)
48 -0.609 0.9% G.3B[0.64)
T2 0,712 0.99% E.&8T(0.58)

L] 0 1.00 10.4040.88)
& -0.028 @.99 9,29(1.24)
1800 24 -0, 478 0.99 9.7800.4%)
43 -0.589 0.99 9.56(01.17)
T2 -0.670 0.55 10.47(0.37)

o 0 1.0 13.2S(0.TL)
6 0 0.9% 12.2600-8T)
2400 T4 -0.048 0.99 LL.ELIL.D4)
48 -0.059 0.99 12.30(0.E3)
i -0.06T 0,99 12.42(0.83)

-] o 1.00 B4LEA(D.TO)
6 -0.10% O0.99 12.12001.103]
000 24 -0.4B3 0.99 14.80[D.E7) "
48 -0.979 0.5%9 14.0400.00]) [P
72 -0.%08 O0.5% 13.70(0.70) 0.0z7

FORMULATION -TABLETTOSE + S50% AVICEL PHE

L] 0 1.00 9.2E(0.T3)
€ -0.056 0.99 B.TI{L.44) -0.0B
1200 24 -0.61T @.99 10.2040.33)
48 -0.906& 0.95 9.63(0.84).
T2 -0.B4% 0.98 9.60(1.00)%

.00 13.6101.19)"

0 - |
6 -0.0R4 0,59 12.36(0.88)

1800 24 -D.E20 O.%% 12.7000.88) - 1L
4B -0.8%6 0.5F 14.18(0.93) .60, T8)

T2 -0.859 0.9% 14.04(0.48) Iél—'ﬂ D.95% §2.51(0.610

] 0 1.00 16.57p0f8
6 -G.028 ©.99 15.1 i
2400 24 -0.614 9.99 16.5640
48 -0.89% 0.99 17.01 ll 04
2 -0.923 ©0.99 16.45

-9
T2 -D.E94

1

F = compressional force (poands], T = time [hours),

ETX R.H. SEY R.H.
5] H W B H
1.00 7.44(0.B4) 0 1.08 7.44(0.84)

0.98 5.30(0.53) 1011 0.%5 3.5%(0342}
0.98 5.12(0.53) I.985 0.5 2.35{0.23)
98 S5.01200.53) 2.779 0.8 =
-98 S5.3000.44) 3.222 0.8% =

10, 4000.89) 0 1.040 10.4000.85)
B.oE{1.00) 1.077 0.96 5.4000.58)
B.OI{0.63) 2.102 0.5 3.69(0.14)
B.07(0. 48] 2.827 ©.90 2.59(0.212)
T.6800.82] 3.214 0.8% 2.22[(0.18]

13.250(0.71) o 1.00 1X.25(0.TH)
ED.7410.89) 1,091 ©.96 E.9219.221
.39 (2.88] o047 0.94 4.82(R.5E)
SE2TIW.66] T.AIT .92 J.e2p0-240
. TEIR.E0D 3,205 0.50 RZ.ES[@.32)

1T4.68(0-TU) 0 .00 R4.ER[R.TH)
.00 LL.Ta1e.78) 1,036 @.97 P.I6(0.TZ)

9% 11.TAI0.62) 2,002 0.94 5.20(0.24)
98 10.E89(0.43) Z.836 0.592 4.06[(0.34)
<98 10.4010.99) 2,276 0.91 N.49(0.22)

9. PEL0.TAN 0 1.00 9.26(0.73)
B.ON0.96) 1.040 0.95 5.2900.44)
T.2000.%8) 2,396 0.92 J.4009.32)
ORI OB 3.253 0.91 R.TS[0.29)
LAS(0.T0) 3.883 0.BB 1.93[0.69)

6001, 09) @ 100 F).6RLD.09)

088 11.36(1.02) 1.033 0.97 7.9501.17])
B.667 D488 11.0900.59) 2.508 0.94 5.0700.29)
B.758 0. 10.37{0.56 ) 3.269 0.52 4.02[00.45)
2.672 0.97 5.99(1.03) 3.500 0.90 3.28(9.16)

ﬁli;“h @ .00 I6.57(9.84]

L4
L]

(o.84) 1.244 0.97 10.03(0.56)
(B oS [i}] 2.7T19 0.9 E.40[0.44)

AB(0-92) 0.E13 D.%8 Il:ﬂﬁl-ﬂ 48) 1.512 0.9 5.06(0.27)
-0.05& @&.99 15 I-EJDI as) . 1‘51 0.58 ¥2.B000.63) 4,042 0.51 4.06[00.1%)

L]
q
-1 Ii.ll

1708 C0.00) 0.056 0.99 16.38(1.29) 0.809 ©.98 pI.4L1D.97) 4.TH6 0.%1 4-37[0.26)

1 0 .00 15.9700.59])

s L.445 0.87 L8.07(D.40]

,}% ﬁ:ﬂ 2.787 0.94 7.2000.24)
L1798 0,98 |:| JSBL1.49)  3.611 0.93 S.66(0.21)

W = percent imcresse in weight, D = ratio of tablet

densifily st tise, T to initial tablet demsity, H = hardsess in Strong-Cobb-Armer Units. @ Unable to take
accurate ssasuremenl because Lhe Lablels were Loo soft Lo handle.

c9



Table 13 Cospressional Force, Percenl Weight Tmcreased, Rakio of Tablet Density, mnd Hardness ml Room

Tenperalore amd Various Time al Four Humidily Levels.,

FORMULATION :EMCOMPRESS + 20% AVICEL PHIOI

- e e - - - ——————

o o .00 3,.78(0.23) J.TR(0.23)

6 -0.340 1.0l 3.96[0.25) A.56(0.24)

IZ00 24 -0.540 J.00 4.2000.64) -0 J.SEN0.06)
AR -0.6BI .00 A.06(0.40) 3.5TH0.15)

72 -0.508 1.00 4.07{0.22) 3. E500.32)

] 0 1.00 5.05{0.30) 5.0500.30)

6 0,366 1.00 5.35(0.37) 5.0900.23)

1800 24 -D.58% §.00 S5.49(0.30) F.0910.22)
48 ~0.645 1.00 S.4d(0.45)p S.0000.210)

T -0.504 1.00 S.5B[0.23) 5.071@.39)

o 0 1.00 B.E2J0.34) 6.B2(0.34)

6 -0.336 1.00 B.S0{0.46] 6. JT 0. B9

400 24 -D.58T 1.00 T.4200.65) G300 A4
48 0,587 1.00 6.98(00.55] G ATHO. 41D

¥ -0.585 1.00 §.2600.27) B.3410.33)

] 8 1.00 B.3000.41) B.J0M0.41)

6 -0.380 1.00 B.45(0.39) -0.% o0 T.5000.563)

3000 24 -0.615 1.00 B.0S(0.5T) -0.87% LD B.1500.34)
48 0,724 1.00 B.OR(0.E81) -D0.278 1.0 T.65[0.55)

TE -0.585 1.00 8.7701.22) -0.47 1.09 E.29(0.25)

FORMULATION :EMOOMPRESS + 30% AVICEL PH101

0 0 1.00 4.73(0.27) SFI0.2T)
6 -0.448 1.00 5.33(0.41) L 10{0.40)
1200 24 -0.B40 .00 S.34(0.51 RTa0cIN0§ 8§ HEre Sy LT500.21)
A8 -1.064 1.00 S5.8300.22) : 3 : L82(0.25)
T2 -0.959 1,00 5.23(0.16) .95(0.20)
0 0 1.00 6.51(0.53) - : e Bl 6.51(0.53)
6 ~0.810 1.00 T7.00(0.89) T.0840.55) 1] ' B.TH(0.32)
1800 24 -0.828 1.00 T.1000.75) -0 1.00 T.10{0.45} 0.028 6.40(0.54)
48 ~1.075 §.00 T.70(0.23) -0.487..1.00 7.6000.20 0 1.00 6.7440.31)
72 -9.937 1.00 7.68{0.40 2 1 T Ll b i - B0 45
o 0 1.00 s.01f03e :ljg .;i} vq 1. .0p40.38)
6 -0.438 1.00 B.75(0,83 5 Oy hs I, L6#0.15)
2400 24 -0.847 1,00 B.6T(00ME) -0.412 1.00 B.81(0.31) 0 1.00 8.0800.26)
48 -1.082 1.00 9.62(0.96) -0.482 1.01 B.4100.32) 1.00 8.38(0.
T2 -0.930 0,28)  -0.520  1.00 0,25} 8. :
T AT Sk R
B -0.436 . b L £ 1 ] 2] - o % I L
3000 24 -0.902 1,00 1 0.92) =-0.437 1.00 10.06(0.4%) -0.027 1.00 5.73(0.46)
48 -1.113 1.00 f0.03(0.43) -0.51% 1.00 10.62(0.38] -0.055 1.01 B.49(0.67)
72 -0.923 1.00 10.38(0.76) -0.573 1.00 10.57(0.86) -0.105 1.00 5.97(0.31)

0. 703
1.366
1.504
1.488

o
0.718
1.282
1.907
[P L

[ ]
2.602
L.207
1.752
1.393

L]
.73
1. 1958
I . 685
I- 366

-E-N-F-E
BB

EE 35

g

0.58
o.97
0.54
0.95

1.00
0.9%
0.97
.95
0.96

I.oo
0.59
0.57
0.55
0.56

1.0a
099
.97
3.95
0. 96

J.TA[D.23)]
2.29(00.26)
9300200
0. 93[0.560
L-TAL@.200

S5.0500.30)
J.STU0.08 )
2. A510.40)
1.9300.3T)
T A000.26)

§.8200.34)
4.2000,45)
A.56(0. 18]
2.500D.33]
2.93(0.4@)

8.30[0.4L)
5.17(0.57)
4. 18[(0.18)
A.23(0.23)
J.EL[@.25)

A TIO0LET)
J.efo.20)
2.73(0.1%])
2.2000.6%]
L8200, 72)

6.51(9.53]
5.13([8.35%)
A.TE(D-31)
2.40(H.55)
A A0 28D

E.0N{0.38)
E.L4j0.3B)
4.T8(0.28)
J.1000.92)
A.0000.34)

9.20[0.22)
T.48([0.28)
S.65(0.1%]
BT (0.an)
A9 B.4T]

£9



Table IJ- com' L
FORHULATEON :EMCOMPRESS + 40% AVICEL PHEOI

24X R.H. 32X R.H. GBX R.H. SEX R.H.
F T W D L] L] H W L1} H
L 0 1.00 G.EL[0.49) 1.00 &.6000.4%) o 1.00 E.6040.49]

L] -0.61 1.00 F.02(0.45)
200 24 -1.046 1,00 T 43[0.46)
48 -1.478 Q.00 T.7R(0.78) .
7@ -1.200 .00 B.OX(0.6T)} 0.

G.58[0.48] 0.682 0.99 S.0300.43)
E.32(0.540 1.158 O.%7 4.p400.21]
" E.37[0.48) 2,256 0.9%5 T.ET(0.34]
00 E.55(0.26) 1.779  0.95 J.4200.E9)

1] @ 1.00 B.OS(D.33)

6 -0.583 J.01 9.3500.52)

100 B4 ~1.050 F.00 S 4T00.46)
48 -1.515 1.00 9.90[@.28)

T2 =1.206 1.00 9.33[(0.65)

8.08(0.33) 0 1.00 8.09(0.33)
E.3110.35) @.754 0.98 6.3600.36)
g.g3j0.28) 1-486 ©0.97 S.1500.200
B.AS|0.4R) 2.189  0.%5 J.59([0.22)
B.OE|D.4L1) 1.TOS 0.9 A4.38(0.18)

L] 0 1.00 10.20(0.45)
6 0,604 1.00 D11.05(0.86)
2E00 24 -0.153  1.00 BD.EH(0.66)
48 -E.507 1.01 p2.25{0.47)
T2 -1.246 1.01 ER.THQD.OB)

10,2040, 45 ) @ .00 10.2000.45)
10.2000.86 ) 0.628 0.9% B.41(0.38)
10.88¢0.42) F.X98 2.97 6.26I0.34)
0. A0, aX) 2.088 (.96 4.E9(0.35)
0. R4 QO.TT) 1.594 ©0.95 S5.6210.36)

o 0 1.00 12.5400.01)
& -0.5898 1.01 13.58(0.92)
3000 24 ~1.058  1.00 13.40[H.04)
48 -1.Z3 1.00 13.89(0.1T)
T -1.258 1.00 13.50(1.08)

FOSMULATION : EMCOMPRESS + S0% AVICEL PH
] @ .00 B.95{D.3T) o

12.5400.00] o 100 12.5441.01)
12.3301.23) 0.6 0.93 10.04(D.E5)
I2.48[0.66) 1.459 0.97 T.70(0.66)
™ 12.64(0.59) 2,009 0.895 E.0200.44)
2. 2ECD.04]) 1.787 0.96 6.74(0.45)

1.00 B.95(0.37) o 1.00 B.35(0.37)

6 -0.T&4 1.00 S.7240.83) 0,430 , N S.2T(0.58) 0.715 0.98 6.77(0.84)

1Z00 24 -1.398 1.00 9,.7000.82) w0, 4 SSTIO.5T) 1.643 0.97 5.85(0.21)
48 -1.755 T.00 1@.I801.05)) . FI(0.51) 2.574 0.%5 J.ATI0.41)

12 -1.827 1.00 10.29(0.31 )% eeore ST ' ’ -E30-54) J.389 0.53 J.4400.54)

- 0 1.00 11.TEL0.50) ~T6(0.50) 0 1.00 11.76(0.50)
6 -0.730 1.00 13.39(0.78) -PR4T 0.0 12.9000.79) 0.649 0.99 9.58(0.52)
1800 24 -1.404 0,00 18.26(0.87) -DJTEN 1.00 <0103 1.0 12.3440.B2)  B.551 0.97 T.EA{0.51)
8 ~1.TTEB  1.00 14.33(0.98) 1.0:0 13.!:“ 1) -0.102 .00 12.36(0.57) 2.496 0.%5 S.52(0.56)

T2 -1.835 1.00 13.38(0.99) -ﬂ'.?l‘ 1.00 12.33[0.65] ~-0.282 B.00 11.5B{0.48) J.261 0.93 4.48§0.09)
ﬂl L.00 I1'l S4(0.54) 3,189 ©0.940 S.4240.03)
J000 24 ~p. 345 B. | 1.454 0.98 S.B500.32)

1 1 u * 0.E3) o 1.0 §5.05(0.83)
i
.00 16.
48 -1.T3§5 1.00 :ﬁg ,;g 1 2.412 D.96 T.J610.56)

w 5 0.&0) @.TIF 0.99% FD.4000.92)
=0.11
T2 ~1.806 1.00 i.!llﬂ-“i =0, T84 1.00 16.26(0.60) -0.056 I.ﬂ J.-I..Il{ll.l'ﬂll 3. 026 094 6.101(0.32)

o o 0

6 -0.375 1.00

24000 24 ~1.350 1.00
4B ~1.7TEE 1.00

T2 =-1.774 l.00

-] o 1.
§ =0T 1.

ARROD. BN I.585 ©.9T S.3000.3T)
LA500.95) 2.459 ©0.95 E.6L(D.1B)

@ 1.00 1E€.28(0.35)
L 0.61% 0.9% 1).B5(0.64)

F = compressional force (pounds), T = time (hours), W = percentl increase in weight, D = ratio of tablet
dermily st Lime,T Lo initinl tablet densitly, H = hardness in Sirong-Cobb-Arner Units, @ Unable Lo Lake
srcurate meapuresent becuase the Lablels were too soft to handle.
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Most dicalcium phosphate dihydrate tablets
showed the maximum moisture sorption within 48 hours as
illustrated in Figures 16 - 19, 24 - 27, 32 - 34, excepted

for the tablets which contained sodium starch glycolate and
50% micorerystalline cell ' heir disintegrants were
continuously picking up r : 48 hours.

J

shosphate dihydrate

tablets, most o ate tablets which

contained 7% cross done , 40% and 50%

microcrystalline starch and all

concentration of s6di as disintegrants,

were continued to pié 48 hours as shown in

Figures 31, 38, 39, 33 " respectively.

In bo alcium phosphate

v, )
and soluble ol-lactase rch appeared to

] y

absorb the minimum nmount of mulsture while sodium starch

croonie ALY AT B Y. s

microcrystallife cellu%gse and cruss linked
o QARG NN NYGR oo o«
moisture.

Difference was found between these two types of
systems. The tablet with soluble system picked up more
moisture than the tablet with insoluble system when the same
type and amount of disintegrant was used. This result showed

that thed-lactose monohydrate tablets were more sensitive to
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diffurnnt. time intervals
nl 98% relativ tablets prepared from
dicalcium phozpl g deatie- & 3% sodium starch glycolate
compreaaed with i A s i o) \ orees: 0 1200 pounds,

+ 1800 pour ] ' 0 pounds.

Figure B. Mean

o Io0 40 a0 BO
time (hours)

Figure 9. Hean percent moisture sorpticn at different time intervala
at 58X relative humidity of direct compression tablets prepared from
dicalcium phosphate dihydrate containing 6% sodium atarch glycolete
compressed with different compressional forces: O 1200 pounds,

+ 1800 pounda, ¢ 2400 pounds, & 3000 pounds.
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o
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Figure 10, Mean / o oA\ % t different time intervala
ot 98X relative Humigl af direc ! n"tablets prepared from
dicaleium phoaphate G i {dlu: starch glycolate
compressed with d . TEN, ot O 1200 pounda,
+ 1800 pound ) cunda, Hill sounde ,

a

7

a

L

L

3

2

o i LI [ ] L] T ¥ L]
a -] 40 a0 ao

tirma (hours)

Figure 11. Mean percent molsture sorption at different tima intervala
at 98% relative humidity of direct compression tablets prepared from
dicalclum phoaphate dihydrate containing 12% sodium atarch dlycolate
compreased with different compressional forcea: @ 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 12. Mean ger f ure. rptic al different time intervals
at SBX relative Humidit i ipe C ; 1 abletas prepared from
d.-lactose monohyd ' A Jii 1% ) atarch glycolate
compreased with diffefe alional fov 0 1200 pounds,

+ 1800 poundd, _N" poundsa .
ao

tira (hours)

Figure 13. Mean percent moleture sorption at different time intervala
at 98X relative humidity of direct compression tahlets prepared from
#.-lactose monchydrate containing 6% sodium starch glycolste
compressed with different compressional forces: o 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, 4 3000 pounds.
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Figure 14. Mean pgfFceft fmgib ik Sorptic it different time intervals
at 98X relative i g T} mp len. tablets prepared from
d.-lactose mo dghityg ontBin 5% apd] ®tarch glycolate
compressed with diBfe e dg fBnal OEeR T O 1200 pounds,

+ 1800 pounds poinds, \.\a‘ pounds .

o T T T T T T T
o 20 40 L1+ B0

time (houra)

Figure 15. Mean percent moisture sorption at different time intervals
at 88% relative humidity of direct compression tablets prepared from
“=]lactose monchydrote containing 12X sodium atarch glyocolate
compressed with different compressional forces: o 1200 pounds,

+ 1800 pounds, @ 2400 pounds, a 3000 pounds.
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Figure 16. Mean
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Figure 17. HMean percent molature sorption at different time intervals
at 98X relative humidity of direct compression tableta prepared from
dicalocium phosphote dihydrate containing 6% corn starch compressed
with different compressional forces: 9 1200 pounds,

+ 1800 pounds, ¢ 2400 pounda, A 3000 pounds.
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Figure 18. Mean p L o ds e_geprphic t different time intervalas
at 98% relative hiim! o direct{conp 3. hlets prepared from
dicalcium phosphate & : sorn starch compressed
wilh different comp - e iy 1200 pounds,

+ 1800 pounds @00 pounds 4 3000 pounds.
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Figure 19. Meen percent moisture sorption at different time intervals
nt 96X relative humidity of direct compression tablets prepared from
dicaleium phoaphate dihydrate containing 12X corn atarch compressed
with different compressional forces: 0 1200 pounds,
4 1800 pounds, ¢ 2400 pounds, 4 3000 pounds.
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BO

20. Mes oistu . 3 t different time intervals
Ei‘g;; relat g : “direct ‘comp in tablets prepared from
& ~-lactose monoliyd | g corn starch compressed with
different comprées x 3 1200 pounds, + 1800 pounds,

0 2400 pound

20 40 &0 B0

time (hours)

Figure 21. Mean percent moisture sorption at different time intervals
at 98% relative humidity of direct compression tablets prepared from
ot -lactose monohydrate containing 6X corn starch compressed with
different compressional forces: o 1200 pounds, + 1800 pounds,

0 2400 pounds, 4 3000 pounds.



maon parcent molsture sarptian

meon percent malrturs sorption

73

1.0 —
1.8 =
1.7 =
1.8 —
1.5 =
1.4 —
1.3 =
1.2
T.1 =

i =
0.8 =
0.8 -
0.7 -
0.8 -
0.8
0.4 =

0\

ure ‘mc ionyat different time intervals
i ? ‘::‘*\\ - E".‘. tablets prepared from
00 pounds, + 1800 pounds,

Figure 22. Mea
at 98% relatiwvg
e.=lactose
different compr

¢ 2400 pou

n arch compreased with

1.8 =
1.8
1.7 =
1.8 -
1.5 =

1.4 =

1.3 o m e

e J
1.1 =

g Inenineang

0.7 -
0.8

22 RaINI NN INYA Y

0.3
0.2
.

o T T T T T T T
o 20 40 a0 BO

time (houra)

Figure 23. Mean percent moisture sorption at different time I
at 98% relative humidity of direct compression tablets pr:pnr::t::::li
# -lactose monchydrate containing 12% corn starch compressed with
different compressional forces: 1200 pounds, + 1B00 pounds

¢ 2400 pounds, &4 3000 pounds. s
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Figure 24, MeangPerg : »'f ure ‘ption at different time intervals

et 98X relativeffum
dicaleium phospha
polyvinylpyrrolid

‘\1+ tablets prepared from
[ ‘\ roes linked
% compreaaional forces:

8 1200 poundsa pounde, & 3000 pounds.
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Figure 25. Mean percent moisture sorption at different time intervals
sl 98% relative humidity of direct compression tablets prepared from
dicalcium phosphate dihydrate containing 3% cross linked
polyvinylpyrrolidone compressed with different compressionsl forces:

o 1200 pounds, + 1B00 pounds, & 2400 pounda, a 3000 pounds,
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tablets prepared from

Figure 26. Mea
aL 98X relativ

dicalecium phodpha i i T  ‘\ \R‘ croas linked
polyvinylpyrrolid 3 1 ith different compressionnl forces;
o 1200 pounds ' pound L4 - \i unds, & 3000 pounds,
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Figure 27, Hean percent moisture sorption at different time intervals
Bl 898X relative humidity of direct compression tablets prepared from
dicalcium phosphate dihydrate containing TX cross linked
poelyvinylpyrrolidone compressed with different compressional forces!

o 1200 pounds, + 1800 pounds, 0 2400 pounds, & 3000 pounds .
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Figure 28, Mee . different time intervals
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compressional forces:
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Figure 29. Mesan percent moisture sorption st different time intervals

st 98X relative humidity of direct compression tablets prepared from

#-lactose monohydrate containing 3% croas linked

polyvinylpyrrolidone compressed with different compressional forces:
B 1200 pounds, + 1800 pounds, ¢ 2400 pounda, & 3000 pounds,
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Figure 11.
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Mean percent moisture sorption at different time intervals

direct compreasion tablets prepared from

containing 7% cross linked

polyvinylpyrrolidone compressed with different compressional forceas:
4 3000 pounds.

¢ 2400 pounds,
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Figure 32, Meanfper
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Figure 33. Mean percent moisture morption at different time intervals
at 98X relative humidity of direct compression tableta prepared from
dicalcium phosphate dihydrate contmining 30% microcryatalline

cellulose compressed with different compressional forces:
O 1200 pounda, + 1800 pounds, © 2400 pounds, & 3000 pounds.
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Figure 34. Mespfpes "A J ption at different time intervals
at 98% relativ j i tablets prepared from
dicaleium phoapha % microcrystalline
cellulose compr | nt coppressional forcea:

o 1200 pounds 0 pounds ¥ 2400 pounds, & 3000 pounds.
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Figure 35. Mean percent moisture sorption at different time intervals
at 898% relative humidity of direct compression tablets prepared from
dicalcium phoasphate dihydrate containing 50% microcrystalline
cellulose compressed with different compressional forces: '

0 1200 pounda, + ‘IBDﬂ pounds, ¢ 2400 pounds, & 3000 pounda .
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Figure 36. Meay F.d tar: @ .ﬁya\‘. 9Ron tablets prepared from
at 98X relati t ‘k*“*
& -lactose mor ‘ ), 20 c rystalline cellulose
compressed with 38 ion orces : 0 1200 pounds,

+ 1800 poug ds 4 3000 pounds.

T T T T T T T
o 20 40 L1t 80

time (hours)

Figure 37. Mean percent moisture sorption at different time intervals
at 98% relative humidity of direct compression tablets prepared from
ot -lactose monohydrate . containing 30% microcrystalline cellulose
compressed with different compressional forces: D 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, 4 3000 pounds.
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Figure 38, Meangdpey foisturs sorp! v ot different time intervals
at 98% relati t Ldi L ] tablets prepared from
o -lnctore T 7 te 3 X% iu'-trratullinu cellulose
compressed with v L a8 o 'Orces: 0 1200 pounda,
+ 1800 pougnd o i 100 pounda.
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Figure 39. Mean percent molsture sorption at different time intervals
at 98X relative humidity of direct compression tablets prepered from
th-lactose monohydrate containing 50% microcrystalline celluloas
compressed with different compressional forces: [ 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, 4 3000 pounda.
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Table 14 Regression Analysis for First Order Moisture
Sorption Rate for Different Formulation After Storage

at 98% Relative Humidity.

FORMULATION
EMCOMPRESS + 3% STARCH

EMCOMPRESS + 6% STARCH

EMCOMPRESS + 9% STAR

EMCOMPRESS + 12% S

EMCOMPRESS + 1% KOLLDI

EMCOMPRESS + 3% ""f"-

EMCOMPRESS

+

QARIAIN TN NIFH NEFR

EMCOMPRESS| + 7% KOLLDION CL

EMCOMPRESS + 20% AVICEL PH101

FORCE

1200
1800
2400
3000

03000

4 mauamwm Thasi:

IEDH

1200
1800
2400
3000

1200
1800
2400
3000

R SQUARE

0.9436
0.9664
0.9330
0.9094

0.7718
0.8944
0.8085
0.9009

0.8036
0.33%80
0.9956
0.939393

0.9890
0.9842
0.9987
0.9869

0.9999
0.59999%
0,7983
D.9991

0.9809
0.9488
0.9976
0.9796

913?

0.9921
0.9972
0.9980
0.9999

0.9654
0.9601
0.9102
0.9474

X COEFF.

0.0236
0.0321
0.0230
0.0180

0.0080
0.0111
0.0123
0.01686

0.0307
0.0453
0.0298
0.0455

0.0234
0.02586
0.0344
0.0269

0.0327
0.0378
0.0257
0.0317

0.0330
0.0499
0.0261
0.0248

0.0259
0.0303
0.0279
0.0221

0.0254
0.0296
0.0219
0.0226

0.0303
0.0274
0.0238
0.0250

L. 3

L
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Table 14 con't

EMCOMPRESS + 30% AVICEL PH101
EMCOMPRESS + 40% AVICEL PH101
TABLETTOSE + 3% STARCH
TABLETTOSE + 6% %::?'—_'ff
TABLETTOSE + 9% STa
TABLETTOSE + 12% ST
TABLETTOSE + 1% HOLL

TABLETTOSE + 3% KDL}IDUN CL

TABLETTOSE + 20% AVICEL PH101

TABLETTOSE + 30% AVICEL PH101

1209

ﬂummmﬂ%’mﬁggg
BV RO R I Un N iaY

3ooo

1200
1800
2400
3000

1200
1800
2400
3000

0.9842
0.9645
0.9853
0.9449

0.9375
0.9821
0.9937
0.9972

0.9903
0.8903
0.9985
0.3435

0.9994
0.9937
0.4807
0.9915

0.9941
0.9856
0.9921

0.9878.

0.9780
0.5832
0.9765
0.9859

-, 0.9640

0.8291
0.8224
0.8340

0.9926

0.9885

0.9804
0.9842
0.9834
0.9853

0.9968
0.9917
0.9899

0.9929

a3

0.0221
0.0192
0.0204
0.0210

0.0128
0.0198
0.0196
0.0210

0.0274
0.0183
0.0365
0.0240

0.0253
0.0233
0.0059
0.0251

0.0311
0.0271
0.0264
0.0312

0.0157
0.0161
0.0180
0.01895

0.0413
0.0259
0.0265
0.0061

0.0236
0.0228
0.0198
0.0301

0.0210

0.0245
0.0210
0.0244

0.0237
0.0233
0.0236
0.0214

0.0303
0.0287

0.0296
0.0284

% result was analysed from the data within 24 hours.
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moisture than the dicalcium phosphate dihydrate tablets.

Moisture sorption of all tablet which showed
the maximum moisture sorption at 98% relative humidity after

72 hours followed the Ffirat order rate model. Table 14

showed the correlation coefl gt and slope of the equation

which represented theam , on rate constant!

t
where
at time t
sorption
tion rate constant
Figures the percent moisture
sorption of tabletsglBdinst foc igsp of disintegrants

-
™

\Fcle after exposed to

which unmpress;_

98% relative humi!ﬂhy > g nours. Thfoigures showed that

increasing concefilmation of@/disintegrant resul ted in

inorensing o U ELFINE VS HER) TN rormracions.
AR IRETITUUIE TN s e 7

hours fincrease in moisture sorption was observed as the
amount of disintegrants increased in both tablet systems,
Direct vrelationship between amount of moisture sorption and
the amount of disintegrants was found in these tablets. The
plot  of the mean percent moisture sorption of disintegrants

which ealculated fraom the average moisture sorption of
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Figure 41, Absorption efficienciea of dicaleoium phoaphate dihydrate
tablets containing corn starch at different concentration compressed
wilh different compressional force levels efter 98X relative humidity
exposure for 72 hours: 1200 pounds, m 1800 pounds,

2400 pounds ._ 3000 pounds.
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Figure 42. Abaorpf L ~lactoas monohydrate tabhlets -
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Figure 43. Absorption efficiencies of d-lactose monohydrate t
containing corn starch at different concentrations nu:;raa-nd :?i:“
different compressional force levels after 98X relative humidity
exposure for 72 hours: ﬁl!ﬂﬂ pounds , Ej 1800 pounds

2400 pounds, Sy 30 pounds . :
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Figure 44, hb;; 1 : ciencipe of m phosphate dihydrate
tablets contming dink n idone (Kollidone CL)
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Figure 45. Absorpticn efficlencies of dicaleium phosphate dihydrate
tablets conteining microcrystalline cellulome {Avicel PH101) mt
different concentralions coppressed with different compresaional force
levels after 98% relative humidity expowsure for 72 hours:

[A] 1200 pounds, 1800 pounds, FZ3 2400 pounds, 3000 pounds.
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tablet compressed at various forces as a function of amount
of disintegrants were performed as shown in Figures 48 - 55,
The linear regression line analysis by least squares fitted

method was applied to analyse the relationship of the plot.

It was seen that a good Hx  e#lationship between mean
percent moisture -gtidn and &f disintegrants was

—
found for all fFormuls g as sllBwmein, Table 15. This

relationship obey ey A:i3:““r1f‘un theory  which
indicated that | re isg directly
proportional to f\F It also appeared
that the slope \\ Table 15 was not
significant differeng essional forces when
the same type and am® gfant was used. This
mean! that cnmpresai-;ﬁ;;j :;; xerts no influence on

moisture sorptions=

Hnat!ﬂ formula
:‘zi:::i‘:::ra;ﬂmmmmn g e
:i:‘::t,,mamm N 0le} /M) -

%, 9% and 12X corn starch in the formulations.

significant

When exposed at B7% and 98% relative
humidities, tablets containing T% cross linked
polyvinylpyrrolidone and compressed at higher compressional

forces could pick up more moisture. Similar results were
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Figure 48. Menn percent moisture gorption of dicelecium phoaphate
dihydrate tablels compressed with various compressional forces
conlnining different amounts of corn starch after atorage al 98%
relative humidity for 72 hours. ;

0 data from the experiment, + data (rom regression mnalysis
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Figure 51. Mesn percent moisture sorption of &-lactose
monchydrate tabletls compressed with various compressionsl forces
containing differenl amounts of corn starch efter storage at

898% relelive humidity for 72 hours.
0 data from the experiment, + date from regression analysis
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Figure 52, Mes dhf moTeture pltdon af dicalcium phosphate
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{Koelidon CL) af{ W& humidity for 72 hours.
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Figure 53. Mean percent moisture sorption of dicalcium phosphate

dihydrate tablets compressed with various compressicnal forces

containing different mmounts of microcrystelline cellulose

(Avicel FHI101) efter storage at 98% relntive humidity for 72 hours.
o data from the experiment, + data from regression asnalysis
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Figure 55. Mean percent moisture sorption of d-lactose
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conteining different amounts of micreeryetalline cellulose

(Avicel PH101) after storsge at 98X relative humidity for 72 hours.
€ date from the experiment, + date from regression analysis
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Table 15 Regression Analysis between Percent Moisture Sorption
and Amount of Disintegrants in Tablets of Different Formulations.

FORMULATION R SQUARE X COEFF.

EMCOMPRESS + EXPLOTAB 0.9276 0.4301
0.9645 0.5025
0.9758 0.5028
0.9664 0.5058
EMCOMPRESS + 0.9877 0.1103

0.9913 0.1109
0.9925 0.1074
0.9886 0.1111
EMCOMPRESS + 0.9763 0.2936
0.9850 0.2967
0.9663 0.2796

0.9460 0.2861
EMCOMPRESS + AVICEL PH1ON j7 o | 0.9089 0.0612
== 0.9103 0.0588

0.8921 0.0568
0.9314 0.0574

iy '.‘-J
TABLETTOSE + EXPLOTAR 0.9699 0.5379
| 0.9660 0.5418
2400 0.9731 0.5609

TABLETTOSE + @”8?“&]“2&?81?55 ;:f;;.
MRS T NHRINSHY &

TABLETTOSE % KOLLIDON CL 1200 0.59%82 0.4392

1800 0.9951 0.4398
2400 0.9991 0.4519
3000 0.9999 0.4774
TABLETTOSE + AVICEL PHI101 1200 0.9932 0.0776
1800 0.59926 0.0778
2400 0,9856 0.0811

3000 0.9825 0.0836
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observed with< -lactose monohydrate tablets containing 6% 9%
and 12% corn starch. Fisher's least significant
difference was applied to differentiate moisture
sorption between compressional force of those formulations as

shown in Table 16.

Tablets

,_;;-‘ilisture when exposed at
-ld

higher relative h f;'g e B b, IOUrs except ﬂ-+1actnse
monohydrate tablets 4d’, ﬂ\§‘\\\; 3% cross linked
polyvinylpyrrolido 5 starch, 20%

microcrystalline ce -x hosphate dihydrate

tablets contain Cross linked

polyvinylpyrrolidone, of corn starch and

9\

20% microcrystalline e —5:145 ‘ oisture sorption were

—— =

not significantly changgg‘ This data definitily

showed that crossddinked pe tnyipyrralivane, corn starch
" P_—_

(7 Y )
and II'I]..EI'GCI‘_YB tallT r.';"' S 1': S1tive to moisture
| i¥

W
at low concentratid

twkﬂuﬂ1ﬂ8ﬂ§W81ﬂi
QATRINTRENAVIARY VR -

initial fSQtablet density after exposed "to 98% relative

humidity were shown in Figures 56-81, All Fformulations
showed significantly decrease in density against time (ol =
0.05), except dicalcium phosphate dihydrate tablets which

contained 3% corn starch in the Formulation.



Table 16 Fisher's Least Significant Different Analysis for

Moisture Sorption after 72 hours Exposure.
0 = no different ¥ = different

FDRHULATIDN/ ' REGEw,, 1 1800 2400
AV, Sy

TABLETTOSE + 6% 0 0
0 0
0 0
0 0
TABLETTOSE + 0 %
0 0
0 0
0 0
TABLETTOSE + 12% STA t %
0 0
(4] 0
0 0
TABLETTOSE + 7% KOLLIDON * 1
-|| ' T 0 0
4 100 0 0 0
3000 0 0 0
‘a | (V) ,
weowssss G4 IOIGEHN BT JME T 1
- % %
GII 2400 0
0

QRIRINIUNTING 1KY

96

L]
o
(=R = BE 2 (=1 = =3 =N=00 f=N=hE 2N [=]

(=N =20 2



ralie af toblst densdly ot Hme t

mfc aof toblet denslty ot Hme

aa
Figure 56. Change X ; ABleL \{\ dicalcium phosphate
dihydrate tablets g8on Ul gl \\b olate compresasd
with different co pr i itive humidity.
o 1200 pounds, g \\ dpds,  © 3000 pounds.
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Figure 57. Change of apparent tablet density of dicalcium phosphate
dihydrate tablets containing 6X sodium mtarch glycolate compressed
with different compressionnl forces al 98X relative humidity.

o 1200 pounds, + 1800 pounds, ¢ 2400 pounds, 0 3000 pounda.

of



ralfo of toblat density of Hmae +

mﬂon!hﬁhid-uﬁrqiﬁhci

98

diealecium phosphate
¥eolate compressed
ative humidity,

nds, & 3000 pounds.
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Figure 59. Change of apparent teblet density of dicalcium phosphate
dihydrute tablets containing 12X sodium starch Elycolate compresaed
with different compresaional foroes ot 98% relative humidity.

0 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 60. Chang , _,.,rT.l_; blat \de '3 of dicalcium phosphate

dihydrate teble ' 1 h
different compféan £ elative humidity.
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Figure 61. Change of apparent teblet density of dicalcium phosphate
dihydrate tablets containing 6% corn starch compresased with
different compreasional forces at 9BX relative humidity.

0 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 63. Change of apparent tablet density of dicalcium rhosphate
dihydrate toblets containing 12X corn starch compressed with
different compressional forces ol 98% relative humidity.

0 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounda.
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Figure 65. Change of apparent tablet density of dd-lactose

monchydrate tablets containing 6% corn starch compressed with

differcenl compressional forces st 98% relative humidity.
o 1200 pounds, + 1B00 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 67. Change of mpparent tablet density of d-lactose
monohydrate tablets containing 12% corn stmrch compressed with
different compressional forces al 98% relstive humidity.

0 1200 pounds, + 1800 pounds, ¢ 2400 pounds, a 3000 pounds.
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pounds, & 3000 pounds.
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Figure 69. Change of apparent tablet denaity of dicalcium phosphate

dihydrate tablets containing 1X cross linked polyvinylpyrrolidone

compressed with different compressional forces at 9BX relative humidaty.
0 1200 pounds, + 1800 pounds, ¢ 2400 pounda, & 3000 pounda.
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Figure 71. Change of apparent tablet density of o -lactose

monohydrate tablets containing 3% cross linked

polyvinylpyrrolidone compressed with different compressional

forces at 98% relative humidity. o0 1200 pounds, + 1800 pounds,
¢ 2400 pounds, 4 3000 pounds.
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Figure 73, Change of apparent tablet density of h-lactoss

containing 7% ocross linked

pelyvinylpyrrolidone compressed with different o
forces aL 98% relative humidity, ompressional

® 2400 pounda,

a 3000 poundas.
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Figure 75. Change of apparent tablet density of dicalcium phosphate

dihydrate tablets containing 30X microcrystalline cellulcse

compressed with different compreasional forces at 88X relative humidity.
O 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 76. Chauffe g
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of dicalcium phosphate
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“es at 98% relative humidity.
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Figure 77. Change of apparent tablet density of dicalcium phosphate

dihydrate tablets containing 50% microcrystalline cellulose

compressed with different compressional forces at 98X relative humidity.
p 1200 pounds, + 1800 pounds, ¢ 2400 pounds, 4 3000 pounds.
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Figure 78. Change rusrent tat AR of sl-lactose
monchydrate tablg - in 20 arocr line cellulose
compreased with dif{erent o renfiopal force 98% relative humidity.
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Figure 79. Change of spparent tablet density of & -lactose

monchydrate tablets containing 30% microcrystalline celluloae

compressed with different compressional forces at 98X relative humidity.
O 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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Figure 81, Change of apparent tablet density ofel-lactose

monchydrete tablets containing 60% microcrystalline cellulose
compressed with different compressional forces at 98% relative humidity.
o 1200 pounds, + 1800 pounds, ¢ 2400 pounds, & 3000 pounds.



The ratios also decreased as the concentrations
of disintegrant increased. It also appeared that tablets
containing gsodium starch glycolate showed the highest
decrease in the ratios following by the tablets containing

cross linked polyvinylpyrrol microcrystalline cellulose

W0 systems, soluble ol -
lactose monohydratg calcium phosphate
dihydrate, the sol decrease in the

ratios than the insg I4 Bvstem whe jtained the same type

ter exposed to 98%
relative humidity Ffo >} irs-showed evicence that the

ratios of densikt g6 fHere ginficantly different

when different c:g{f"”m’“” : UEéd (A= 0.05).

| i
| !
¥

teresthg nhservatin

case of dicaﬁuﬂwtﬂmwﬂﬂ;ﬂﬁ containing 6%

sodium starcl glycolate, znx and 30% mlcrncrystalllne

celluleaﬂﬂﬂtﬁyﬂﬁﬁfﬁ:wqwq a an:u ty for

more thaf 48 hours, that is they showed slightly increasing

i were made in the

in the ratios beyond 48 hours as shown in Figure 57, 74 and
75 respectively. The data from the experiment showed that
these tablets absorbed more moisture but did not change their

dimension, thus their density did not decrease.
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(c) Hardness

It was appeared that the effect of
coampressional force on tablet hardness was as expected, that

is lncreased as increased compressional force.

ablet hardness decreased

égrant. However, the

ablels"™eontaining different

It was ohsp
when increased conc&fite

reversal was obse

amount of microcirys e g fce loaswThie highest hardness
was obtained for %gtﬁkk € highest amount of
microcrystalline & £ “w“ﬁ’ ¥}¢\\? s was compressed at
the same compressidhag GG T $\~~ -* enon is the binding
of microcrystalline -1, ?f;=i DA I ig es through hydrogen
bonds (30), rfﬂ{ g

Comg ,-gu—m-—-lfrz_-n-»uméﬁ taining the same
type and concé'**- ! %‘ + the insoluble

dicalecium phuapha e dlhydrate system shuwed higher hardness

than the solﬂumeﬁdﬁﬂqm“en compressed

at the same cdiipressional fnrce.

q R1AIDIUUR TN I Ehovisrrs

deureased in  hardness at 98% relative humidity exposure. The
hardness continuously decreased as time passed. The results
also showed that the hardness of tablets containing sodium

starch ¢lycolate and cross linked polyvinlypyrrolidone as

disintegrants was markedly decreased beyond 24 hours, which
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wwere unable to measure accurately. It could be explain that
tablet hardness decrease after storage at high humdity
resulted from a gain in the moisture contents (47). However,
tablet hardness did not markedly change when exposed at lower

humidikty.

Relative Density

Relative ulated from the

following expressi

.:a-let density
Kranule densily

Effective gr hEAenal lefined as the mass of
granules divided by tﬂf"f  il granule, including
opened and closg Jtablet density is

deifned as the mase the volume of the

i
)
L

tablet, This meaﬁ?

”ﬁﬂﬂﬂ Yl EJ‘m NEIN?
1o IR Db ) AL

dlhydraha and 2% -lactose monchydrate tLablets containing

that relatlve density is indirect

various disintedrants. It is apparent that the relatlive
density of all tablets slightly increased with increasing

compressional Fforce,

An increase in the amount of disintegrants, except
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Figure 85. Effect of applied force on the relative density of teblets
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microcrystalline cellulose, produced a notable decrease 1in
relative density with either diluent. Microcrystalline
cellulose behaved differently from other disintegrants that
is the relative density markedly decreased when increased

e cellulose in tablets , The

concentration of microcrystalli
decreasing in relative dahs qry lets due to the increase

:1d1¢a1c1um phosphate

‘\\\

amount of mLcrucryxﬁj

system was higher ohydrate system.

Increased increasing

concentration of difi 3 be higher than the

increased due to force for tablets

erted more influence on

dicalcium phosphate

made from both system#.
ol - lactose monohydrs:

dihydrate system.

S
W

compressional fo!ge

These as increasing
éﬂcreased for all

formulations and as dpgreasing cencentration of disintegrants

excent mmcﬂ Sdind ‘lﬂﬁmﬁ WA Dy tncrensea.
TN | AIN I lﬁﬂﬂﬂ&l’]ﬂ d

Pﬂnetratzun of liquid into tablets is affected by
many variables, an important of which is the excipients wused
in the formulation. This investigation was carried out to
assess the effect of compressional force on water penetration

into tablets. The penetration was classified according to



type of disintegant and diluent as follow:

A. Sodium starch glycolate

1. Water insoluble diluent

arch glycolate on water

penetration into tab “¥s. pre : Otm dicalcium phosphate

dihydrate compress pressional forces were

%\\
\\\\

= WY
,,"\ |

This effect was pro J; er entration of sodium

demonstrated in igures depicts the

influence of comp enetration rate of
water into the tab that an increase

se in water  uptake.
starch glycolate. water uptake of
dicalcium phosphate 1f”§;4-;§- 2ts containing sodium

starch glycolats ‘C;' > disinbegiant  coe ‘ ponded with the

calculated pore vulﬂm:- ~eiﬂeased a8 increased

compressional force.,

AU INETNEINT, s
R g

sodium starch glycolate uptock the highest amount of water as

shown in Figure 93.

Maximum water uptake was found within 45
seconds when dicalcium phosphate dihydrate contained low

concentration of sodium starch glycolate as shown in Figure

118
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Figure 91. Water penetration into tablets made from dicalcium
rhosphate dihydrate with 6X sodium starch glycolate compressed
with different compressional forces: O 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, & 3000 pounds,
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Figure 83. Water penetration into tablets made from dicalcium
phosphate dihydrate with 12% sodium starch glycolale compressed
with different compressional forces: o 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, a 3000 pounda.
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90 and 91. This indicated that amount of the disintegrant
containing in those tablets was lower than effective

concenktraion.

Opposition to tablets containing low

concentration of sodium s v colate, dicalcium phosphate

dihydrate tablets conka g% of this disintegrant
gradually uptook waber P time upto 120 seconds

sould be taken. This

\S:::\ high compressional
\\;f\.k arising resistance

gelatinization of s i w' , .u ate when hydrated in

or until the maxim
effect was notab
force. This indics
‘ This due to the

to water penetrati

the smaller pore prg compressional force

t;%—~~4—'“ 1?*_&9 also observed
from the penetragﬂ}n cur um phosphate dihydrate
tablets containing afd) concentrapions sodium starch glycolate

J V3 WAV tncreasea wien

both increasLng concentratién of sodium starch @lycolate an

conpressthrll | SR o EUAI A JUELIB T ovvacr

to Hater penetration linked to the increasing of surface

as shown in

condition of the tablets, i.e, surface tension or contact
angle, as increasing concentration of disintegrant and

compressional force.



2. Water soluble diulent

In case ofos-lactose monochydrate system,
sodium starch glycolate behaved different penetration process

from dicalcium phosphate dihydrate system, that is an

increase in comprssiona oduced a very slightly

Figures 94 - 97, Lt

wﬂcular continuous

‘.\\ ide the tablet when
-8 \;:\\\\ e, produced high
abilet: independently of

- '4- \\\ e dissolution of & -

lactose monohydrate J§ ‘*:]7_? d -‘\r~e thus the initial

increase in penetrat
could be explained
contact between disi
compressed with
affinity to draw wa k

porosity. The other

pore size did not oppbse-thi é ration as in the water

insoluble tablets.

.‘:_f nohydrate aystem
did not showed extthely 2 atin-ﬁ ates when compared
with dicalcium phos dihydrat®/ This obstacle effect was

CATEINIL o b U)ol SN

hich was resulted from dissblution o oL -lactode monohydrate

o nlaa WA RN AL LA L) B &L oo ion,

however 1mped1ng water penetration by increasing viscosity

probably duelt

but also aiding by wider pore and larger pore volume which

resulted in regular penetration rates,

An increase in volumetric water uptake was

also found when increased concentration of sodium starch
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Figure 85, Water penetration into tablets made from +-lactose

ll‘-‘ﬂﬂh?ﬂl"ll:.u with 6% sodium starch glycolate compressea with
different compressional forces: 0 1200 pounda,
+ 1800 pounds, @ 2400 poundsa, 4 1000 pounda.
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Figure 97. Water penetration into tablets made from d-lactose
monchydrate with 12% sodium atarch glycolate compresaed with
different compressional foreces: O 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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glvcolate in<-lactose monchydrate system which was similar
to the results observed with dicalcium phosphate dihydrate

tablets system.

TE can be concluded that effect of

compressional force on : netration into  tablet

“‘_jﬂ disintegrant depended
—

=%ﬂmﬂ-d with increased

~uﬁw5§y,;ghnte dihydrate was

containing sodium sta
on solubility of di
compressional Fforg

used and increased sional force whend--

lactose monohyrat ake was also depended

on amount of sodiumy

-
.

TR § | into dicalcium

phosphate dihydratge takt
compressed i G. ferent ssional forces was
demonstrated am ﬂﬁeﬂﬂ ﬂﬁrwgﬂrj ﬁl:ier penetration
increase i a Sonpr . rc8{ At higher
amount néq ﬁﬂ@ ﬁﬁ ii“eﬂﬁﬁ?]ﬁgﬁai ted. This

effect was opposite to the water uptake of the aforementioned

Co aininjg corn starch when

tablets, This was caused by the creation of starch grains
network in the tablets increased when increased compressional
force which resulted high affinity of disintegrant to draw
water into the pore with only slightly affected by smaller

void space.
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Figure 99. Water penetration into tabletes made from dicalcium
phosphate dihydrate with 6X corn atarch compresaed with different
compressional forces: o 1200 pounds, + 1800 pounda,

2400 pounds, & 3000 pounds.
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Figure 101. Water penetration into teblets made from dicalcium
phosphate dihydrate with 12X corn starch compressed with different
compressionanl forces: o0 1200 pounda, + 1800 pounds,

¢ 2400 pounds, 4 3000 pounds.
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Increasing concentration of corn stareh produced an
increasing in penetration rate. Dicalcium phosphate
dihydrate tablets contalning 3% corn starch showed a lag
time of 5 seconds as shown in Figure 98 while the tablets

containing higher concentrs

showed no lag time at all.

ium phosphate tablets

&tarch may lead to

of the dicalcium

This result indicated"“ﬂ
containing low
initial obstacle di

tablets.

6f 2l-lactose - corn

starch tablets were “igures 102 - 105.

fadaid, = )
dicdicium phesphate dihydrate tablets,
S

water penetrationwjnk - .0 age increased when
P —————————ll’ 2P

increased compregFion _S]*e curves did not

Similar results to

show extremely hijg water up wlring-b e early stage of

penetration bu tr.mk Whter as time passed while

NI o e
‘:EZZS%»T‘M aﬂmmmﬂﬁ N

increasxng viscosity of penetration liquid that retarded the

penetration.

The =L -lactose monohydrate tablets also
showed higher water uptake than the dicalcium phosphate

dihydrate tablets when contained the same amount of corn
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Figure 103. Water penelration into tablets made frome.-lactose
monohydrate with EX corn sterch compressed with different
compreasional forces: 0 1200 pounds, 4+ 1800 pounds,

¢ 2400 pounds, & 3000 poundsa. ¥
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Figure 105. Weter penetration into tablets made fromcdi-lactose
monchydrate with 12% corn starch compressed with different
compressional foroes: B 1200 pounds, + 1800 pounds,

¢ 2400 pounds, & 3000 peounds.
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starch and compressed with same compressional force. This

was due to the dissolution of soluble filler which resulted

wider pore and larger pore volume.

This could be concluded that water wuptake

into tablets containing aer as disintegrant with

either diulent increased ompressional force.

Cross linked

polyvinylpyrrolidone ation into dicalcium

phosphate dihydrate ,3; ;':f ; essed with various
compressional forces Hﬁ;’éﬁl} Figures 106 - 109. The

water penetratiw A‘curve of these tablets showed similar

— =
~5% dihydrate tablets
J

|
% Cross linked

pattern to thos

containing corn 3tarch except when

p013v1nylpyrrﬂ urﬂ ’aavlﬂw ?wmﬂ ?)enetrat ion of
dicalcium Qtablets cuntalnlng crnss linked
s QARARTYTO AN TN TG B womie
factors 9as the dicalcium phosphate dihydrate tablets

containing corn starch.

Incorporation of high concentration of c¢ross linked
polyvinylpyrrolidone into dicalcium phosphate dihydrate

tablets resulted in a slow increase in water penetration rate
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Figure 107. Water penetration into tablets made from dicaleium

phosphate dihydrate with 3% cross linked polyvinylpyrrolidone

compressed with different compressional forces: 0 1200 pounds,
+ 1800 pounda, ¢ 2400 pounds, a 3000 pounds.
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Figure 109, Water penetration inte tablets made from dicalcium

pPhosphate dihydrate with 7% cross linked polyvinylpyrrelidone

compressed with different compressional forcea: B 1200 pounds,
+ 1800 pounds, 9 2400 pounds, & 3000 pounda.
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at the early stage while at lewer concentration than 7% of
cross linked polyvinylpyrrolidone maximum water uptake was
reached within 30 seconds. The main obstacle may due to the
swelling of the insoluble cross linked polyvinylpyrrolidone

consequently hindered the pen ation process.

Dicalcium pho3ph tablets containing 1%

cross linked Polyvlrl'-'a showed an initial

icalcium phosphate

obstacle of water pe
dihydrate tablets® contbdnin 4  >ﬁ starch and all
concentrations nf_ | as disintegrant

which may ascribe to

2.
cross linked
polyvinylpyrrolid LF__.tlirtﬁ-._-nv::::ﬁn-éﬁn force exerted
very slightly infHue , -éw;tiun that water

A

uptake slightly 1ncr§ﬂsed as increased compressional force as

e QU8RI HG ARG e o

did not play mportant rol’ in these tablets. curves
plidia @“‘W}ﬁ%ﬁﬂd ﬂ%‘ﬂ?‘%ﬁ‘i‘k&l']@%l tablets.
This 1nd1c ted that there was a balance between factor aiding

penetration and impeding the process.

As well as water penetration into A -lactose
monchydrate - cross linked polyvinylpyrrolidone , lactose

dissolved causing in wider pore consequently resulting in



volume mlahz nra:’(mﬁ}

woluma uptales? 15 2 (em®)

e L™ = e Y
= M W & A YD DO

D=“NWLI*DO YD OO

D= NGWasUDa~wDE DO

135

Figure 110. Waferjpefic tlon inte table : ande from «o-lactose
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+ 1800 poupy d 211 A 3000 pounds.

[+] 20 40 80 BO 100 120 140 180 180

tima (ssconds)

Figure 111. Water penetration inte tablets made from <-lactose
monchydrate with 3X cross linked polyvinylpyrrolidone compressed
wilh different compressional forces: O 1200 pounds,

* 1800 pounds, ¢ 2400 pounds, & 3000 pounds.



wolume uptale? %16 (om?)

volume uptales 2 !l‘llll-s{unB}

D= MW aguvuae wo o

-k ek e s b ek ol e
= N AL SN ED

-
0O = kMWW & @ wDmwe O

136

- 4

-

o Io ; 4 \ 160 180
Figure Z12. LStegipanatratic \‘ b jade from -lactose 5
monohydrate h T@up .Et d pc - frolidone compreased
with different gbmpfeds fongl force "’e 1 1200 pounds,

+ 1800 poupds 2 00 pounds 00 pounds .

N

B ‘a

i

1 AU NYNT
ATUNRIINYINY

L] Ll T T L] LI L] T L L] ¥ L] ] ] Li
o 20 40 a0 8o oo 130 140 180 180

Hivie (awsonda)

Figure 113. Water penetration into teblete made from el-lactose
monohydrate with 7% crosa linked polyvinylpyrrolidone compressed
with different compressional forces: O 1200 pounds,

+ 1B00 pounds, ¢ 2400 pounds, & 3000 pounds.



137

increased penetration. Dissolution, however, having
increasing the viscosity of the penetration liquid. Thus, the
force driving the liquid into the tablets which resulted from

creation of disintegrant particles network may be opposed by

a wviscous resistance o lactose and swelling of

cross linked polyvinylps hydrated.

at water penetrated
into tablets containi yvinylpyrrolidone was

n starch was used as

N
\

l
influence py gimila

disintegrant.

D. Microcry

;riifurce on water
uptake into dicnlclﬂm phospk f---*iratimtahlets containing

microcrystalline cal!lluse as didintegrant was illustrated in

Figures 114 ﬂlu Ej g nﬂm iﬂ tlﬂ ‘ihe penetration
rate was clearlr &comprrssedy with  high
cﬂmpreasﬂrm qﬁq ﬂl“limnu qulﬂﬂ‘]ﬁ ﬂte should
be cnrrespunded to the calculated pore volume (28) which

due to smaller pore volume as increased compressional force.

Addition of higher amount of
microcrystalline cellulose to the dicalcium phosphate

dihydrate tablets rapidly increased penetration rate and
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Figure 115. Water penetration into tablets made from dicalcium
phosphate dihydrate with 30X microcrystalline cellulose compresaed
with different compressional forces: o 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, 4 3000 pounds.
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Figure 117. Water penetration into tablets made from dicelcium
phosphate dihydrate with .50% microorystalline cellulose compressed
with different compressionnl forces: 0 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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increased volumetric water uptake. The increased rate was
caused by the breaking of the hydrogen bonds between the
microcrystalline cellulose particles and the subsequent

increaseing in pore volume. Thus, increasing amount of

microcrystalline cellulose

ad in increasing volumetric

water uptake.

ors of the tablets

prepared from ol-1g microcrystalline

cellulose were shé The addition of
20% and 30% microcrys ngaunl )4 &howed an increase in
penetration rate wit pmpressional force. It was

suggested that the dechease—i etration rate dued to

decrease pore _5ng compressional

R

force.

J

On }he other hand water uptake decreased as

increased ﬂnueﬂ{anw U VIﬁ W‘Eja’] ﬂ ?:x and  50%

m;mrucrystallxﬂL cellulase was added 1nta A -lactose
wnon s QR VT HEINR Bt o
lactose ‘%* the microcrystalline cellulose in tablets with

high porosity.

However, increased concentration of
microcrystalline cellulose produced an increase in water

uptake when compressed at same force.
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Water penetration into tablets made from d-lactosa

monohydrate with 30X microcrystalline cellulose compressed
with different compressional forces: © 1200 pounds,

+

1800 pounds,

¢ 2400 pounds, 4 3000 pounds.
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Figure 121. Water penetration into tablets made from ét-lactose
monchydrate with 50X microcrystalline cellulose compressed
with different compreasional foroesa: O 1200 pounds,

+ 1800 pounds, ¢ 2400 pounds, & 3000 pounds.
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It could be concluded that water penetration
into tablets containing microcryatalline cellulose
corresponded with pore volume , that 1is decrease when

increased compressional force,.

The

‘;‘-J these four different

type of disintegr um starch glycolate

exhibited the highes owed by cross linked

polyvinylpyrrolidone ﬂelluluse and corn

\PIEtB showed higher

water uptake than 2 £laatd<e\ Mnonc gkata tablets when

starch. Dicalcium

contained same type compressed at same

compressional force.

Disintegration T

\Z |
Disintegrﬂ} or ,,;quts in different
4

formulations as=s fuqFt1on of com ressxunal forces were shown

in Table 17. ﬁu&?mgﬁq%wy’qaﬂ-iim times and

concentrat1on sodium gstarch i{ycalate dicalcium
reenn TGN SRUBA NEARE v
containing sodium starch glycolate as disintegrant was shown
in Figures 122, 123 respectively., In case of dicalcium
phosphate dihydrate tablets, disintegration time decreased as
increased concentration of disintegrant. ijntil optimal

concentration was reached at concentration of 6% sodium

starch glycolate which showed minimum disintegration time.
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Disintegration Times (seconds) of Tablets in Different

Formulations as Function of Compressional Forces (pound)

TABLETTOSE + EXPLOTAB
FORCE 3% 6% 9% 12%
1200 36.4(3.44) 35.0(1.58) 41.8(3.19) 37.6(1.67)
1800 32.8(2.49) 35.2(0.45) °39.8(2.17) 41.8(1.09)
2400 26.8(5.76) 33.4(1.67) 38.6(1.34) 45.2(4.32)
3000 30.2(3.27) 34.4(1.95) 39.8(1.79) 44.0(7.00)
TABLETTOSE + STARCH
FORCE 3% 6% 9% 12%
1200 86.5(4.73) 71.2(5.63) 72.0(2.74) 53.0(6.82)
1800 82.4(5.50) 63,2(4.38) 57.2(2.86) 57.4(7.13)
2400 64.8(3.96) 88) 62.2(9.01) 55.0(2.45)
3000 8) 46.2 ) 56.4(11.39) 55.6(2.97)
; AVICEL PH101
FORCE < 10% _ 50%
1200 {1.80) -19.411.67)
1800 (0.84) 24.2(2.95)
2400 (1.10) 29.0(1.,22)
3000 (3.56) 38.2(1.30)
OLLIDON CL
FORCE 5% 7%
1200 5.2(6.69) 58.8(5,93)
1800 .4(1.87) 59.8(5.26)
2400 43,0(3.94) 50.4(1.95)
3000 9.8(3.49) 47.4(5.12)
EXPLOTAB
FORCE 9% 12%
1200 - 21.2(3.49) 23.4(0.89)
1800 0§2(3.11) 50.8(0.45)
2400 A(1.79) 58.6(1.14)
3000 $(1.14) 63.6(1.34)
j EHCGHPRESS + SmRCH
FORCE 3% 12%
120 gﬂﬁ il < 07) 19:812.17)
180 A H%{ . )ﬂ‘zfagan 11.4(2.79)
240 24) 10.2(1.64)
3000 112, GIZT.EG} ¥5.8(1.48). 10.3(0.50) 8.4(0.89)
afﬂﬂ aNT) j‘s’k&%ﬂ.ﬂ’} Wy Foer) @n&l o
200 43.8(1.50) 44.,0(2.58) 44.3(1.50) 56.8(4.65)
1800 59.5(6.66) 58.5(4.43) 61.0(6.00) 74.3(2.99)
2400 83.8(4.79) 74.4(6.27) 79.4(5.64) 90.6(7.54)
3000 56.8(4.65) 74.3(2.99) 91.0(7.54) 138.0(17.68)
EMCOMPRESS + KOLLIDON CL
FORCE 1% 3% 5% 7%
1200 12.5(2.08) 13.6(0.89) 6.8(1.13) 16.3(1.50)
1800 13.6(1.14) 13.0(1.00) 61.0(6.00) 7.2(0.50)
2400 15.2(3.37) 9.2(0.45) 4.8(0.96) 7.3(0.50)
3000 17.5(2.81) 8.3(0.50) 3.3(0,50) 5.8(1.50)
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Figure 123. Relationship between dieintegration times of ® -lactose
monohydrate tablets compreased with verious compressional forces
snd concentration of sodium starch glycolate (Explotab).
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a 3000 pounds.



Disintegration time was markedly increased when incorporated

concentration higher than optimum concentration.

Dicalcium phosphate dihydrate - sodium starch
glycolate tablets compressed at 1200 pounds showed the

shortest disintegration time jHEd by 1800, 2400 and 3000

pounds respectively with ar ration of sodium starch

glycolate.

ﬁ\k dihydrate tablets,
disintegration tim v Fj: ; \\S\
increased concent; i [ 1§F“ \§§\\\\

\\ pd concentration of

ere prolonged when

lycolate, that is

disintegrant.

Below concentrdats -»Eudxum starch glycolate,

#=lactose monohyd _5: compressional

-

force showed 10 ; W) times. Higher

'l
concentration of idg sodium sUs " glycolBte, disintegration

time decreaaedﬁi ﬁ?ﬁ E]?WW w}] ﬁ ?

The pl t between digintegratjon times agd amount of
corn s ta’q:lw,} Mﬂ ‘s.lml-umq ’) mtﬂ:]aatﬂle ts was
111u5tratea in Figure 124. Dicalcium phosphate dihydrate
containing corn  starch as disintegrant showed optimum
concentration region betweem 6% - 12% to give fastest
disintegration times. At this region, compressional fnr;e
exerted slightly influence on disintegration times, while at

3%, low compressional force gave shorter disintegration times
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Figure 125. Relationship between disintegration times of « -lactose
monohydrate tablets compressed with varicus compressional forces
and concentration of corn starch. 4 1200 pounds,

* 1800 pounds, ¢ 2400 pounda, o 3000 pounde.
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Moreover, tablets containing 3% corn starch showed markedly

prolonged disintegration times.

In case of<l -lactose monohydrate - corn starch

d tendency to decrease as
‘ It was clearly showed

disintegratiun times

tablets, disintegration ti
increase concentration
that low compression
than high force ::--f-—fy'-v .x#"@igk‘IZS. The tablets
compressed at 304 . : optimal effective

concentration at 6% »\:f 12% corn starch.

The effec inylpyrrolidone on
disintegration times of .:-_ﬂ Ioh phiate dihydrate and < -
lactose monchydrate Figures 126, 127
respectively, Hiqal ~$ﬂﬂpv:f§. ‘--drate tablets showed
initially decret.n a minimum at
concentration of jﬂ% 3 =) . -aiﬂd when  increased
concentration of Cros: spovidone concentrations higher

e 2 oS AN EDS W D Soe 17, oo

gave improved &&sintegratianftimas when compresged with high

conpress A VAN SOFUN VBT R Bes 2o

gave hi disintegration times when 1% cross linked

polyvinylpyrrolidone was used.

In case of =.-lactose monchydrate tablets containing
cross linked polyvinylpyrrolidone, disintegration times
increased when increased concentration of disintegrant, that

is maximum disintegration times was found when 7% cross
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Figure 126. #Relft ip between dlaintégration times of dicalcium
phosphate ydiFa{ b ] pré 1 W various compresaional
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(Kellidon C 51200 ‘ \ 00 pounds, ¢ 2400 pounds,
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m—

o F 4 ] B

ameunt of Ksllldan CL, Bw./ w per tablel

Figure 127, Relationship between disintegration times of & -lactose

monochydrate teblets compressed with various compresaicnal forces

and concentraticon of cross linked polyvinylpyrrolidone

(Kellidon CL) 0 1200 pounds, + 1800 pounds, ¢ 2400 poundsa,
& 3000 pounda.



linked polyvinylpyrrolidone was incorporated, Disintegration
times was also increased as increased compressional force,

Increasing in disintegration times was observed with any

concentration of disintegrn

Figure 128, &_icnship between amount

of microcrystallir : s and G%sdntegration times of
dicaleium phosphas atalline cellulose
tablets when com \ :\\\ compressional forces.
High compressi f;' disintegration. In
addition, at hig | ces, there was an
optimum concentrati cellulose at 30% to
g£ive a minimum disis lAt low compressional

forces, the disinte;~=-;i¢“é;~ quite the same except

for tablets co ;———— - 5U% ot © :J t. The relative
longer dislntegraﬁ’an —-rvqa when the tablets
caontained 50% mlcnﬂ ystalline g cellulose. This may be

..,nﬂhum NSLTES PBIIAT: crarncronises

by the high hardneaﬂ produciing especimlly when high amount of

wicrooryhall ideh| 5611k 1bodd sdo/ Indodpbanthd| @BE) 16 vas
q

clearly shown that disintegration times was also increased as

increased compressional forces.

The plot of disintegration times of ot -lactose
monohydrate tablets against concentration of microcrystalline
cellulose was shown in Figure 129, Tablets compressed with

1800 and 2400 pounds showed an optimum concentration to give
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Figure 129, Relationship between disintegration times of ¢ -lactose
monohydrate Lableils compressed with various compreaaional forces
and concentration of microcrystalline cellulose (Avicel PH101).

g 1200 pounds, + 1800 pounda, ¢ 2400 pounds,

4 3000 pounds.




the best disintegration at 40% of the disintegrant while

tablets compressed at 1200 and 3000 pounds showed at 50% and

30% respectively. It was remarkable observed that
disintegration times tended to increase when 50%
microcrystalline celluloss as used. This could be

attributed by = explan, dufas dicalecium phosphate
dihydrate tablets. that the tablets

compressed at hiﬂﬂg--" -\\ﬁ\\;\ orce needed lower

concentration of ulose to produce

minimum disintegrati

The relati ssional foree and

disnitegration time .*fessiﬂnul force and
disintegration time force and logarithm of
the disintegration timagggwr'ﬁ: Wed in Tables 18, 19, 20
respectively. ;?' pgf1p4:::ﬁ=:ni-m-4-;—}-~1sintegratxon .on
'“-hips was employed

4

coefficient. The X-

compressional foros

by determining of a cnrralatiun

e G IR G i

or indirect ablatlnnsh1p Wi s EtLSted. Positi v value 1is

e QWA ﬂﬁ@ﬁ*ﬂﬁ?@%ﬂ%\s&l valug i3

1nd1cat1va of indirect relationship.

It was appeared that correlation coefficient between
disintegration time and logarithm of compressional force of
tablets containing sodium starch glycolate were higher than

any other relationship. This indicated that there existed a
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Table 18 Regression Analysis between
and Disintegration Time for Different

TABLETTOSE

FORMULATION R SQUARE
EMCOMPRESS + 3 0.6638
EMCOMPRESS + B\, 4” 0.8510
EMCOMPRESS + | “,ﬂ‘ 0.7243
EMCOMPRESS + 12% EX 4] ? _._4 0.8552

- i

EMCOMPRESS + S, 6412
EMCOMPRESS + . 9689
EMCOMPRESS + : 2328
EMCOMPRESS + 12% S 9836
EMCOMPRESS + 1% KO 9744
EMCOMPRESS + 3% K 1115
EMCOMPRESS + 5% KO .9823
EMCOMPRESS + 7% K 7086
EMCOMPRESS + 20% A .9928
EMCOMPRESS + 30% AVI 0.9573
EMCOMPRESS + 10% AVIPEL 0.9920
EMCOMPRESS + 50% AVICEL PHJO
TABLETTOSE +
TABLETTOSE +
TABLETTOSE + :
TABLETTOSE + 12% EXP
TABLETTOSE + 3% STARCH 0.9550
TABLETTOSE + ‘ o i
TABLETTOSE 9 ARGH) Hﬂﬁw Hn 7

3 22 ARCH 0.1477

g U tUe

+

0.9799
TABLETTOSE 7% KOLLIDON CL 0.8399
TABLETTOSE + 20X AVICEL PH101 0.2536
TABLETTOSE + 30% AVICEL PH101 0.7075
TABLETTOSE + 40% AVICEL PH101 0.9236
TABLETTOSE + 50% AVICEL PH101 0.9699
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Compressional Force
Formulations.

X COEFF,

0.0019
0.0054
0.0112
0.0214

0.0232
0.0007
-D.ﬁﬂzﬁ
—ﬂ'ﬂﬂzﬂ

0.0028
—ﬂ.ﬂﬂﬂﬂ
-0.0020
-0.,0052

0.0323
0.0202
0.0264
0.0433

-0.0041
-0.00086
-0.0012

0.0038

—ﬂ.n]ﬁa
-0.0134
-0.0070

0.0009

| Y]
Blasbs| 6 £15:5042

—ﬂ-ﬂﬂﬂg
0.0073

-0.0017
0.0025
0.0049
0.0102
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Table 20 Regression Analysis between Compressional Force
and Logarithm of Disintegration Time for Different Formulations.

X COEFF.

FORMULATION R SQUARE
]

EMCOMPRESS + h&f 0.6642 0.00003
EMCOMPRESS + S\ 15’:# . 0.8514 0.00012
EMCOMPRESS + ‘ai" 0.6922 0.00015
EMCOMPRESS + B 9 = 0.7834 0.00022
EMCOMPRESS # 5700 0.00011
EMCOMPRESS + .9714 0.00002
EMCOMPRESS + 2918 -0.00008
EMCOMPRESS + 9897 -0.00011
EMCOMPRESS + 9874 0.00008
EMCOMPRESS + 0.9145 -0.00013
EMCOMPRESS + 9479 =-0.00017
EMCOMPRESS + 7679 -0.00022
EMCOMPRESS + 0.9853 0.00020
EMCOMPRESS + 0.9363 0.00014
EMCOMPRESS + 0.9713 0.00018
EMCOMPRESS + 5 0.9760 0.00021
TABLETTOSE + 5771 -0.000086
TABLETTOSE + 6% 8264 -0.00001
TABLETTOSE + jﬂ 4849 -0.00001
TABLETTOSE + 12 EXFLDT&B 7624 .0.00004
TABLETTOSE -0.00010
TaELETTOSEﬂ %F EJ V] j W EJ -0.00010
TABLETTOSE STAR -0.00005
TABLETTOSE + 12% STARCH ¢ . 0. 15?u,, 0.00001
TABLE cﬁ’l e maldab] V1717 Vistbsl f ho.00020
TABLET % KOLL -0.000
TABLETTOSE + 5% KOLLIDON CL n 9325 0. uonua
TABLETTOSE + 7% KOLLIDON CL 0.8487 -0.00006
TABLETTOSE + 20% AVICEL PH101 0.7244 0.00004
TABLETTOSE + 30% AVICEL PHI101 0.9485 0.00009
TABLETTOSE + 40% AVICEL PH101 0.9933 0.00016
TABLETTOSE + 50% AVICEL FH101 0.2_321 0.00002
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Table 19 Regressional Analysis between Logarithm of
Compressional Force and Disintegration Time for Different

Formulations.

FORMULATION R SQUARE X COEFF.
EMCOMPRESS + Tal 0.6332 8.3672
EMCOMPRESS + 6% ;m&" 0.7467 22.8065
EMCOMPRESS + 9% EXYPLOTAB 0.8228 53.8195
EMCOMPRESS + 12% EYPLOoTAR .,. > 0.9342 100.8683
EMCOMPRESS + 3=-!FF?:' 0.5449 96.2826
EMCOMPRESS + 6%ST AR .9077 2.,9802
EMCOMPRESS + ¢ 1438 -9.0355
EMCOMPRESS + .9896 -13.1143
EMCOMPRESS + 9162 12.0953
EMCOMPRESS + 8773 -14.5226
EMCOMPRESS + .9300 -8.5545
EMCOMPRESS + 0.8097 -25.22186
EMCOMPRESS + 9696 143.9178
EMCOMPRESS + 0.9833 92.0740
EMCOMPRESS + 0.9912 119.0541
EMCOMPRESS + 0.8501 187.2689
TABLETTOSE + 5967 -19.7289
TABLETTOSE + hB3534 -2.7969
TABLETTOSE + .6150 -6.0559
TABLETTOSE + ,8539 17.9864
TABLETTOSE -74.5600
TABLETTDSEﬁ u ﬂﬂj‘“ﬂ?ﬁ -59.3648
TABLETTOSE -33.5373
TABLETTOSE ¥ 12% STARCH ¢ 2242 4,9985
o DR wma Ehes. 1o
TABLE -22.8663
TABLETTOSE + 5% KOLLIDON CL 0.9752 -40.1814
TABLETTOSE + 7% KOLLIDON CL 0.7692 -31.3526
TABLETTOSE + 20% AVICEL PH101 0.3649 -9,1935
TABLETTOSE + 30% AVICEL PH101 0.7379 11.3581
TABLETTOSE + 40% AVICEL PH101 0.8529 21.08586
TABLETTOSE + 50% AVICEL PH101 0.9141 44.6457
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direct relationship between disintegration time and the
logarithm of compressional force of tablet containing sodium
starch glycolate. All dicalcium phosphate dihydrate tablets
containing this disintegrant showed an increase in

disintegration time with increasing logarithm of

compressional force. GhiN1 ; v an increase in
logarithm of ; wonal d to decrease in
disintegration im 7 '_‘ Ag'lr monohydrate tablet
containing sodiu
containing 12% of i 18 T~?  ifiiieh disintegration time
increased with . of compressional
force. It was alsg® oefficient or the

slope of this re longhip - pcrease with increasing

concentration of the

For ta.z,;ﬂ_ﬁ"_ﬁa-u_"._-qfu__"7<d4 mild correlation

»ﬁ-lntegratlon time.
]

ompre331onal force tended to increase in

existed between c.iv
An increasing in

dis mtesratnﬂ ﬂ-m %wwqenlﬁydrate tablets

containing 3%J) and 6% corn starch. The relatlonshlp was

e TR NG Yoo

All lactose tablets containing corn starch showed a
decreasing in disintegration time when compressional force

increased except those of 12% which exhibited conversely.

It was appeared that linear relationship between

compressional force and logarithm of disintegration time
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existed on tablets containing crossed linked
polyvinylpyrrolidone and microcrystalline cellulose
The logarithm of disintegration time increased with

the increasing compressional force for tablets containing

microcrystalline cellu ayatems, dicalcium

phoaphate dihydrate ydrate.

InuorpﬂraV 1 O ' - cross linked

pelyvinylpyrrolidon inta ) di = ~hnsphata dihydrate

tablets, also increa

4

iiteiration time with
the increasing co ' \\\~aica1cium phosphate
dihydrate tablets : ant of more than 2%
cross  linked - 7'   idaone the logarithm of
disintegration time dec'?f , f h increasing compressional
force. In the ; ,‘jie appeared to be
a good relatlons'ﬁﬁ_ ik integration time

increase in mumpressional force

and cnmpresaiuna

iZi““‘fL:LE;ﬂﬁTE’FEIﬁW“i:tj‘im:“ on.s
e T Y

Dlmansinnleaa Disintegration Times

orce,

To facilitate comparison among tablets of same
compositions but comprssed with different forces, the
dimensionless disintegration times, Tn is determined (36).

This parameter is defined as:
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Tn = Tsample n

Teample T

Tsample n is the disintegration times of the nth

member of the series of tablets containing the same

disintegrant and compressed,,yith different forces and
Tsample 1 is ig : times of the tablets
compressed at ‘owest g rél force within the

series.

alue, Tn, allows a
direct comparison behavior whether
compressional force d dis ntedrat ﬁn times. In such
comparison the disint ion times of f & tablet compressed
with the lowest compregds nT fo ¢ nhaa unity. Value of
Th X 4 8 indic&tivé;r 2ficial effect of the

compressional fo tergas value of Tn >

|

L 7 .
1 indicates a det v-‘“ 3 _ @

The feots of coimpressional fore

ﬂumnﬂnmmmm ol
mii‘;'ita"‘i’iﬁ’?ﬁ‘ifﬂ SN A

mxcrneryatalline cellulose were illustrated in Figures 130 -
137, Compressional force considerably affected
disintegration times of dicalcium phosphate dihydrate tablets
containing sodium starch glycolate. The Ereater the

compressional force the higher was the disintegration time.



Tn = Tzomplesn/Teompiss

Ta = Tsomplssn/Tzompiss1
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Figure 131. Plot of Lhe dimensionless disintegration value, Tn
as & function of compressional force for <-lactose monohydrate
tablets containing o 3ax, + 6%, ¢ 9% and a 1%
sodium starch glycolate.
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For tablets of 3% sodium starch glycolate, disintegration

seemed to be insensitive to compressional force.

Variation of compressional force exhibited very

slightly effect on disintegration times of <L-lactose

monohydrate - sodium stap f, ate tablets as shown in

Figure 131. Addition ef 3% SodifeCathrch glycolate showed a

slightly decrease as the

hile Addition of 12% of this

‘ ..' i)
g \\-QSSE:: alue of unity was

compressional for
disintegrant exhi

found when 6% and

The disi dicalecium phosphate

dihydrate tablets c nitially decreased to

‘r ﬁ"'.--
a minimum then increased“gs mpressional force increased

while thoae of \ b Ty 31 and 12% of this

-rd-mpressiun beyond

disintegrant mar«bﬁﬂm__m"_‘_'

. M
sintefrant, force exerted

1800 pounds. For ﬂhle

no influence tegration®ime. TIn the case oh -

SO ;Lo Vit 24 1 1 T S
s m bl ng ) Fiek:) g

Incorporation of 1 % crosspovidone into dicalcium
phosphate dihydrate tablets, disintegration time increased
with increasing compressional forces while tablets containing
other concentrations exhibited conversely. 1In the lactose

system, an increase in compressional force led to a decrease
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Tn = Tsamplesn/Tsamplest
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?\ ntegration value, Tn
-‘\ alcium phosphate
¢ 9% and

Figure 132. Plg
as a function
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& 12% corn
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Figure 133, Plot of the dimensionless disintegration value, Tn
as a function of compressional force for < -lactose monohydrate
tablets containing o 3%, + 6%, 0 9% and a 12%
corn starch.
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Tn = Tsamplesn/Tsamples1

1.8

1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1

0.9
o.s
0.7

0.8

0.5
0.4
0.3
0.2
0.1

1.8
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1

0.9
0.8
0.7
0.a
0.5
0.4
0.3
0.2

0.’

162
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Figure 134. Plg f e fdigensionlase disintegration value, Tn
as a function 6f cg esBiongl f ium phosphate
dihydrate tabletsjtontaining. 1 0 5% and
4 7% cross ad | Ly done
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Figure 135, Plot of.the dimensionless disintegration value, Tn
as a function of compressional force for «-lactose monohydrate
tablets containing o 1%, + 8% © 5% and 8 7%
cross linked polyvinylpyrrolidone.
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Tn. = Tzomplesn /Tsomplas
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Figure 137. Plot of the dimensionleas disintegrati

as & function of compressional force fore - lnc:n-t ::n:;:’::l:t:“
tablets containing o 20%, + 0%, ¢ 40% and & 0%
microerystalline cellulone.
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in disintegration time of tablets containing all

concentration of cross linked polyvinylpyrrolidone.

The disintegration times of dicalcium phosphate

dihyvdrate tablets containing microerystalline cellulose

dramatically increased with'¥ gessional force.

U/ /
- r containing high

T ﬁ’f§;: alline *ellulose higher
I y;d Lhe N \fsratlon time. The

For ={ -lactoS®
percentage of

compressional for

dependency of disit

not shown in tabl€tsfcgnfai ﬁ? 1’ : ‘-ya; concentration of
: . Ty \
20% disintegrant. AAG J_, ‘\ \

\pressional force was

ﬂ? A#T

4

r
|

¥

ﬂNEJ’JVIHVIﬁWEJ’]ﬂ‘i
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