REFERENCES

Akande, 0., Deshpande, A., and Banguda, A. 1991. An Evaluation of
Starch obtained from Pearl Millet-Pennisetum typhoides as a
Binder and Disintegrant for Compressed tablets. Drug Dev, and
Ind. Pharm. 17 (3) 451-455.

Armstrong, N., and James, K. 1990. Factorial Design of Experiments.

Interpretation in Pharmaceutics, pp. 34-39. West Sussex  Ellis
Horwood Ltd.

Bavitz, J., Bohidar, N., and Restaino, F. 1974. Disintegrability
Characteristics of Three Selected Tablet Excipients. Drug Dev.
Communication 1(4) 33-347.

Bhargava, H., Shah, D., Anagbonam, A, and za, B. 1991. An
Evaluation of Smecta as a Tablet Disintegrant and Dissolution
Aid. Drug Dev, and Ind. Pharm. 17 (15) 2093-2102.

Bhatia, R.,Desai, K., and Sheth, B. 1978. Disintegration/Compressibility
of Tablets Using CLD and Other Excipients. Drug Cosmetic Industry.
122 (4) 38.

Bolhius, ¢ .. Smallenbrock, » . and Lerk, .. 1981. Interaction of Tablet
Disintegrants and Magnesium Stearate During Mixing Effect on
Tablet disintegration. J. Pharm. Sci. 70 1328,



Kamp, H., and Lerk, c. 1984, Effect of Variation of Degree

of Substitution, Crosslinking and Purity on the disintegration

Efficiency of Sodium Starcli Glycolate. Acta Pharm. Tech. 30 (1)
24-32,

Bos, C., et al. 1987. Native starch in Tablet Formulations  Properties on
Compaction Pharmaceutisch weekblad Scientific Edition 9; 274

Boylan, J., etal. 1986. HPE Laboratory Methods. InJ. Covert (ed.),
Handbook of Pharmaceutical Excipients, pp. 367. New York
American Pharmaceutical Assoviation.

Chalmers, L. 1968. Focus on Starch : Part I-Properties. Manufacturing
Chemist and Aerosol news. August  23-28.

Cham, T. and Lin c. 1988. Evaluation of Defatted Soybean Flakes as a
Tablet Excipient Part I : As a Disintegrant. Drug Dev, and Ind.
Pharm. 14 2201-2223.

Chowhan, z. and Chi, L. 1968. Drug-Excipient Interactions Resulting
from Powder Mixing IV Role of Lubricants and their Effect
on In Vitro Dissolution. J.Pharm. Sci. 75(6) 542.

Curlin, L. 1955. A Note Ch Tablet Disintegrant with Starch. J. Am.
Pharm. Assoc. Sci. 44 16.

Fenyvesi, E., Takayama, K., Szejtli, J., and Nagai, T. 1984, Evaluation
of Cyclodextrin Polymer as an Additive for Furosemide Tablets.

Chem. Pharm. Bull. 32(2) 670-677.



Filoert, . 1952. Carboxymethyl Ethers. Chem. Abstr. 46 11732,

Fiihrer, ¢. 1974, Experiments to Evaluate the Behavior of Potato Starch
Under Compression in Pharmaceutical Formulations Problems
and Developments. Wiss Verlagz ges. Stuttgart  58. Cited by
Kanig, J., and Rudnic, E. 1984. The Mechanisms of Disintegrant
Action. Pharm. Tech. April 56.

Gadalla, M., ABD. El-Hammed, M., and Ismail, A. 1989. A
Comparative Evaluation of some Starches as Disintegrants for
Double Compressed Tablets. Drug Dev, and Ind. Pnarm. 15(3)

427-446.

Gissinger, D. and Stamm, A. 1980. A Comparative Study of Cross-
linked carboxymethyl Cellulose as Tablet Disintegrant. Pharm,
Ind. 42 189-192.

Gordon, m. and Chowhan, .. 1987. Effect of Tablet Solubility
Hygroscopicity on Disintegrant Efficiency in Direct Compression

Tablet ill Term of Dissolution. J. Pharm Sci. 76(12) 907-909.

Gorman, E., Rhodes, ¢., and Rudnic, E. 1982. An Evaulation of

188

Crosscarmellose as a Tablet Disintegrant in Direct Compression

System. Drug. Dev, and Ind. Pharm 8(3) 397-410.

Gramera, R., Heerema, J., and Parrish, F. 1966. Cereal Chem. 43 104,
Cited in Properties of Starch Phosphates. In R.L. Whistler and E.
Paschall (ed.), Starch  Chemistry and Technology I, pp. 363. New
York Academic Press



189

Hamilton, R. and Paschall, E. 1967. Production and Uses of Starch
Phosphates. In R. Whistler and E. Paschall (ed.), Starch
Chemistry and Technology I1. pp. 364. New York
Academic Press.

Hill, p. 1976. Effect of Compression Force and Corn Starch on Tablet
Disintegration Time. J.Pharm. Sci. 65 (11) 1694-1696.

Hermann, A. and Ringard, J. 1981. Disintegration Mechanisms of
Tablets Containing Starches. Hypothesis about the Particle-
Repulsive Force. Drug. Dev. And hid. Pharm. 7(2)  155-177.

Hess, H. 1978. Tablets Under the microscope. Pharm. Tech. 2(9) 36.

Hoppler, F. 1942. Client. Abstr. 37 8553. Cited by Roberts, H.
1967. Starch Derivatives, ht R Liwhistler and E.F. Paschall
(ed.), Starch  Chemistry and Technology II, pp. 317. New
York - Academic Press,

Huttenrauch, R. 1973. 1. Keiner Pharmazie. 28 137 Cited by Lang, .
1982. Developments in Tablet Disintegrants.  Manufacturing
Chemist. March  31.

Ingram, J. and Lowenlhal, . 1966. Mechanism of Action of Starch as
Tablet Disintegrants 1. J. Pharm. Sci. 55 614-617



190

Jaminet, F.L., Delattre, L., and Delpoite, J. 1969. Pharm. Acta Helv.
44 418, Cited by Bolhius, G., et al. 1984, Effect of Variation
Degree of Substitution, Crosslinking and Purity on the Disintegration
Efficiency of Sodium Starch Glycolate. Acta Pharm Tech. 30(1) 25.

Kalidindi, . and Shangraw, R. 1982. Evaluation of Soy Polysaccharide
as a Disintegrating Agent. Part II, Wet Granulation. Drug Dev.
and hid. Pharm. 8(5) 631-650.

Kanig, J. and Rudnic, E. 1984. The Mechanisms of Disintegrant Action.
Pharm, Tech. April (11) 54,

Kerr, R. and Cleveland, c. 1957. Process for the Preparation of Distarch
Phosphate and the Resulting Product. US. Patent 2, 801, 243,

Khan, K. and Rooke. D.J. 1976. Effect of Disintegrant Type Upon the
Relationship between Compressial Pressure and Dissolution
Efficiency. J. Pharm. Pharmac. 28 633-636.

.and Rhodes, c. 1973. Efficiency of Disintegrants in Tablet

48-54.

. and Rhodes, . 1975. Sorption Properties of Tablet

Disintegrants. J. Pharm. Sci. 64(3) 497.

Kornblum, . and Stoopak, . 1973. A New Tablet Disintegrating Agent
Cross-Linked Polyvinylpyrrolidone. J.Pharm. Sci. 62(1) :44.



Kitamori, N. and Makino, T. 1982. Improvement in Pressure-Dependent
Dissolution of Trepibutone Tablets by Using Intragranular
Disintegrants. Plug Dev, and Ind. Pharm. 8(1) 125-139.

Lang, . 1982. Developments in Tablet Disintegrates. Manufactering
Chemist. March 31

Lowenthal, . 1972. Disintegrant of Tablets. J.Pharm. Sci. 61(11)
1695-1711.

Lerk, C.F., et al. 1982. Interaction of Tablet Disintegrants and Magnesium
Stearate During mixing  Effect on Dissolution Rates. Pharm. Acta
Helv. 57 282.

Lindenwald, H., Kliawas, F., and Tawachi, R. 1965. Wir kung cer
wasserdamp faufnahme aut die Teilcheneigen Schaften der
Maisstarke. J. Soc. Cosmet. Chem. 16 251,

List, p. and Muazzam, . 1979. Swelling-A Driving Force in Tablet
Disintegrant. Pharm. hid. 41(5) 459-465.

.and Muazzam, . 1989. Swelling-Tlie Force Tablet
Disintegrates. Drug Made in Gremany. 22(4) 162,

Lyne, F. 1976. Chemical Analysis of Raw and Modified Staeches. hi
JA. Radley (ed.), Examination and AnalysiS-oLStarch and
Starch Procucts, pp. 145-148 London: Applied Science
Publishing Ltd



192

Matsumaru, H. 1959. Yakugaku. Zasshi 78 198. Cited by Kanig, J,
and Rudnic, E. 1984. The Mechanism of Disintegrant Action,
Pharm. Tech. April 56.

Mendell, E. 1974. Pharm. Acta. Helv. 49 248, Cited by Bolhius, G.,
et al. 1984, Effect of Variation of Degree of Substitution,
Crosslinking and Purity on the Disintegration Efficiency of
Sodium Starch Glycolate. Acta Prarm. Tech. 30(1) 24-32.

Miller, R., Down, R., Yates, ¢., and Millar, J.  1980. An
Evaluation of Selected Tablet Disintegrants.  Influence of
Disintegrant and Compression Force on the Dissolution of
Acetaminophen Tablets. Canadian J. Pharm. Sci. 15(3) 55-58.

Modrzejewski, F. and Wochna, L. 1965. Investigation of the Swelling
Power of Tablet Disintegrant. Acta Poloniae Pharmaceutical
XXII (4) 401,

Moe, O.A. 1950. US. Patent 2, 523, 709.

Nasipuri, R. and Omotosho, J. 1985. Influence of Surfactant-Treated
Starch on the Disintegration and Dissolution of Sulphadiazine
Tablets. J.Pharm. Pharmacol. 37 212-213.

Nogami, H., Nagai, T., Fukuoka, E., and Sonobe, T. 1969,
Disintegration of Aspirin Tablets Containing Potats Starch and

Microcrytalline Cellulose in Various Concentrations. Chem,

Pharm. Bull. 17(7) 1450



Paronen, P., Juslin, M., and Kasnanen, K. 1985. Comparison of Xylan
and Some Commercial materials as Disintegrant in Tablet. Drug
Dev, and Ind. Pharm 11 414,

Pecsak, R., Shields, L., Crains, T. and Me. William, 1. 1976, Infrared
Spectroscopy. In R. Pecsok (cd.), Modern Methods of Chemical
Analysis 2 edition, pp. 174-206 New York John Wiley &

Son.

Radley, J.A. 1976. Physical Methods of Characterising Starch. InJ.A.

Radley (ed.), ExannuatioiLand AnalysisoTStarchandStarch
Products, pp. 135. London Applied Sciences Publishing, Ltd.

Roe, T. and Chang, K. 1986. The Study of Key-Jo Clay as Tablet
Disintegrator. Drug. Dev, and Ind. Pharm. 12 (11-13)
1567-1585.

Roberts, H. 1965. Nondegradative Reactions of Starch. InR.L.
Whistler and E.F. Paschall (ed.), Starch Chemistry and
Technology I, pp. 466-467. New York Academic Press.

. 1966. Starch Derivatives. In R.L. Whistler and E.F

Paschall (ed.), Starch  Chemistry and Technology 11, pp. 316-
318. New York Academic Press.

Rubinstein, H., and Bodey D. 1976. Disaggregation of Compressed
Tablets. J. Pharm. Sci. 65(12): 1749-1758.

193



194

1980. The Effect of Disintegrant and Processing on the
Bioavailability of Furosemide from Cormpressed Tablets. Drug
Dev, and hid. Pharm. 6(2) 105-119.

., Kanig, J., and Rhodes, ¢. 1983. The Effect of Molecular
Structure on the Function of Sodium Starch Glycolate. Drug
Dev, and hid. Pharm. 9(3) ; 303-320.

Rudnic, M., Kanig, J., and Rhodes, ¢. 1985. Effect of Molecular
Structure Variation on the Disintegrant Action of Sodium Starch
Glycolate. J. Pharm Sci. 74(6) 647-650.

Rudnic, E., Rhodes, ¢, Bavitz, J., and Schwartz, J. 1981. Some
Effects of Relatively Low Levels of Eight Tablet Disintegrants
on Direct Compression System. Drug Dev, and Ind. Pharm. 7
(3) 347-358.

. Rhodes, ., Welch, ., and Bernado, p. 1982. Evaluation
of the Mechanism of Disintegrant Action. Drug Dev, and hid.
Pharm. 8(1) 92-93.

, etal. 1980. Studies of the Utility of Crosslinked
Polyvinylpyrrolidone as Tablet Disintegrant. Drug Dev, and Ind.
Pharm. 8(3) : 291-309.

Salir, A. and Elsabbagh, H. 1976. Effect of Particle Size Distribution on
the Disintegrating Efficiency of Guar Gum. Rnarmdnd. 38(8)
132.



195

Schwartz, J. and Zelinski, J. 1978. The Binding and Disintegrant
properties of the Corn Starch Fraction  Amylose and
Amylopectin. Drug Dev, and Ind. Pharm. 4 463-483.

Shangraw, R. Mitrevej, A., and Shah, M. 1980. A new Era of Tablet
Disintegrants. Pharm. Tech. 4(10) 48-56.

Sheen, p. and Kim, . 1989. Comparative Study of Disintegrating Agent
In Tiaramide Hydrochloride Tablets. Drug Dev, and Ind. Pharm.
15(3) 401-414.

Sliet, B.B., Bandelin, F.J., and Shangraw, R. 1980. Compressed
Tablets. In H.A. Lieberman and L. Lachinan (ed.),
Pharmaceutical Dosage Forms - Tablets, Vol.I, pp. 109-185.
New York Marect Dekker hie.

Shirakura, O., Yamada, M., Hashimoto, M., Ishimaru, ., Takayama, K.,
and Nagai, T. 1992. Effect of Amount and Composition of
Granulating Solution on Physical Characteristics of Tablets.

Drug Dev.and Ind. Pharm. 18(10) 1099-1110.

Smith, RJ. 1967. Characterization and Analysis of Starches. InR.L.
Whistler and E. Paschall (ed.), Starch Chemistry and
Technology 11, pp- 621-622. New York Academic Press.

Swinkels, Ir. Industrial Starch Chemistry  Properties, Modifications and
Applications of Starches. Product Information, Ref. No. 05.00.03.
006. EF. Netherland AVEBE.



196

The United States Pharmacopoiea, 22 rev., The National Formulary
17 thed. 1990, pp. 1255, 1922-1923. Rockville, USA.
United States pharmacopoical Convention, Inc.

Trivedi, B.M., Patel, P.M,, Patel, L.D., and Patel, M.M. 1986.
Crosslinked Gum Acacia as a Disintegrants. Indian J. of Pharm,
Sci. Nov.-Dec. 188-190.

Vades, EB., Down, GB., and Miller, RA. 1984. Effect of
Compressional Force on Tablets  Containing Celluloic
Disintegrants | - Dimensionless Disintegration Value. J.Pharm.
Sci. 73(6) 781-783,

Van der Bij, J. 1976. The Analysis of Starch Derivatives. In JA.
Radley (ed.), Examination and Analysis of Starch and Starch
Products, pp. 191. London  Applied Science Publishing, Ltd.

Visavarungroj, N. and Remon, J.p. 1990. Crosslinked Starch as a
Disintegrating Agent. Int. J. of Pharmaceutics 62 125-131.

. and Remon, J.p 1991. An Evaluation of
Hydroxypropy! Starch as Disintegrant and Binder in Tablet
Formulation. Drug Dev. and Ind. Prarm. 17(10) 1389-
1396.



APPENDICES



198

Appendix 1 uv Absorbance of Erythronycin stearate standard
Solution in Ethanol:H20 1:5 at 236 NM

Concentration (meg/ffll) Absorbance
18.92 0.004
37.84 0.007
47.30 0.008
94.60 0.016

189.20 0.035

227.04 0.040
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Appendix 2 uv Absorption of Paracetanol standard Solution
in Phosphate Buffer pH 5.8 at 243.2 NH

Concentration (racg/ml) Absorbance
1.22 0.083
2.44 0.157
3.66 0.234
4,88 0.035
6.10 0.394
1.32 0.476
9.76 0.635

12.20 0.791
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Appendix 3 uv Transmission of Phosphorous standard Solution

at 460 NV
Concentration w Transmission log T
(mg/100 ml) % T)
0.025 96.6 1.9939
0.05 96.4 1.9841
0.10 95.3 1.9791
0.15 92.5 1.9661
0.20 90.8 1.9581
0.30 86.2 1.9355
0.40 82.0 1.9138

0.50 8.3 1.8937
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Appendix 4 Dissolution of Erythromycin stearate from
Erythromycin stearate Tablets Containing
Various Native Starches as Disintegrant.

Time w Drug Dissolved

(min) Blank Tapioca Rice  Corn  Glu.Rice Wheat  Arrow
Root

0 0 0 0 0 0 0 0

5 094 2351 1208 3888 3058 2327 21.49

10 38 3579 1861 5150 38.92  29.80 33.16

15 466 3681 2420 5255 4262  30.80 34.95

20 577 39.88 2513 5571 4818 3539 47.51
0 1254 4295 26,06 57.81 50.04 4098 51.09
45 2801 4395 2979 59.91 5096  49.38  55.58
60 29.95 49.09 3818 6097 6209  51.64 58.27

Glu.Rice  Glutinous Rice starch
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Appendix 5 Dissolution of Erythromycin stearate  from
Erythromycin stearate Tablets Containing Various
Carboxymethy] Starches as Disintegrant.

Time % Drug Dissol ved

(min) QM Tapioca QM Rice M Corn QM Glu.Rice Qv Wheat QM Arrow
Root

0 0 0 0 0 0 0
5 57.75 37.98 46.83 46.85 48.74 40.48
10 73.86 53.58 52.45 57.35 57.70 55.15
15 78.59 58.46 56.20 66.95 60.69 57.19
20 79.54 64.31 62.76 79.39 62.68 59.24
30 B2.38 69.18 64.64 80.35 67.65 66.39
45 85.23 68.20 T3 83.21 68.65 71.49
60 88.07 69.18 712.13 83.21 70.64 76.61

M = Carboxymethyl
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Appendix 6 Disssolution of Erythromycin stearate from Erythromycin
Stearate tablets Containing Various Disintegrants.

Time X Drug Dissolved
<min) Avicel Explotab Ac-Di-Sol  Polyplasdone QM Tapioca
X

0 0 0 0 0 0
5 1.76 46.09 42.98 46.16 57.75
10 3.54 53.18 46.89 53.86 73.86
15 5.33 54.07 53.68 56.75 78.59
20 1872 57.61 54,71 58.67 79.54
30 2051 61.16 56.66 71.18 82.38
45 23.19 65.59 59.59 72.15 85.23
60  24.97 68.25 66.44 80.81 88.07

QM = Carboxymethyl
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Appendix 7 Sone Physical Properties of Carboxyaethyl Tapioca
Starch. (Factorial study)

Tapioca
(1)
a
b
ab
c
ac
be

abc

BUK Swelling

(%)

6.67
13.00
13.00
26.00

116.00
13.00
16.00

= Soluble

0.0073
0.0460
0.0902
0.0333
0.9237
0.0637
0.1231
0.9221
0.6723

(
(
(
(
(
(
(
(
(

0.0001
0.0019
0.0005
0.0009
0.0005
0.0004
0.0003
0.0009
0.0046

Cold Water Soluble
(9)

)
)
)
)
)
)
)
)
)

Hydration Capacity

2.5197
2.2548
2.3323
3.1208
86.7911
2.7056
5.5457
88.4479
73,5175

Standard deviations are in parentheses

(0.0491)
(0.0462)
(0.0184)
(0.2399)
(0.8022) gel
(0.0890)
(0.4554)
(0.4471)
(0.0474)

el

g
gel



Appendix 8 Some Physical Properties of Modified Tapioca starch

Sample ~ Bulk  Cold Water Soluble Hydration Viscosity
No. Swelling <P Capacity (cp)
%

1 6.67 0.0073 (0.0001)  2.5797 (0.0491) 13517 (0.0000)
2 N 0.7199 (0.0422) 69.1691 (0.1710)  46.1415  (4.2575)
3 Y &G 94.0683 (0.2965)  66.6624  (3.3887)
4 \Y G 81.1412 (0.0013) 3348.4B00 (447.8910)
5 NS 0.0246 (0.0019) 2.5032 (0.0032) 1.4132  (0.0869)
6 833.33 0.0873 (0.0046) 22.3861 (0.0018) 1.7818  (0.0869)
1 633.33 0.0531 (0.0029) 19.5270 (0.0201) 2.5191  (0.0869)
8 1450.00 0.0746 (0.0007) 31.4117 (0.6129) 2.7648  (0.0869)
9 NS 0.0626 (0.0113)  2.4573 (0.0592) 1.2288  (0.0000)
10 450.00 0.0481 (0.0039) 14.5681 (0.0426) 1.5974  (0.0000)
1 1500.00 0.0474 (0.0014) 28.3717 (0.0607) 2.0276  (0.0869)
12 700.00 0.0797 (0.0008) 19.2840 (0.0278) 1.7818  (0.0869)
13 NS 0.0547 (0.0008)  2.2994 (0.0076) 1.2288  (0.0000)
14 400.00 0.0424 (0.0042) 13.3395 (0.1601) 1.5360  (0.0868)
15 500.00 0.0442 (0.0013) 14.4532 (0.0635) 15974 (0.0000)
16 500.00 0.0354 (0.0027) 14.4680 (0.0815) 1.5360  (0.0868)

NV = Non detectable due to forming viscous barrier
NS = Non swelling

(G = forming clear gel

Standard deviations are in parentheses.



Appendix 9 Water Uptake of Tablets Containing Various Disintegrants.

Disintegrant

Tapioca
MTS
Explotab
Primojel

Dicalcium Phosphate
Tablets
(Ell)

0.3692
13.2029
8.1082
13.0842

0.0021)
0.5989)
0.3433)
0.3846)

—_ o~~~ —

Standard deviations are in parentheses.

Lactose Tablets
ft

(]

0.0904
0.3571
0.5131
0.4649

0.0029)
0.0049)
0.0044)
0.0046)
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Appendix 10 Physical Properties of Disintegrant Powders.

Disintegrate SV (ml/g) A8 (g) HC Viscosity
H20 0.1 NHC (cps)
Tapioca 1.60 1.40 0.0073 2.5797  1.3517
(0.0000) (0.0000) (0.0001)  (0.0491) (0.0000)
MTS 18.30 1.05 0.0474 28,3717 2.0276
(0.1414) (0.0707) (0.0014)  (0.0607) (0.0869)
Explotab 17.85 1.20 0.1133 18.3453  2.0889
(0. 1414) (0.0000) (0.0048) (0.3857) (0.1737)
Primojel 16.45 6.40 0.0879 22.5354  1.6588

(0.0707)  (0.0000)  (0.0033)  (0.2518) (0.0869)

SV = Sedimentation Volume

ons = Cold Water Soluble Fraction

HC = Hydration Capacity

Standard deviations are in parentheses.



208

Appendix 11 Disintegration Times of Dicalcium Phosphate Tablets
Containing 4% Various Disintegrants.

Disintegrant Mean DT (sec) Hardness
H0 0.1 NHC (Kp)
Tapioca 25.83 15.33 9.46
(1.4719) (0.5164) (0.4163)
MTS 6.50 6.66 12.80
(0.5477) (0.5164) (0.2000)
Explotab 24.83 29.83 10.10
(0.7528) (1.1690) (0.0957)
Primojel 21.33 26.83 9.00
(1.0328) (1.4719) (0.2000)

Standard deviations are in parentheses.
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Appendix 12 Disintegration Times of Lactose Tablets Containing

Various Disintegrants

Disintegrant Mean DT (sec)
H20 0.1 NHC
Tapioca 37.83 35.50
(1.3292) (0.0488)
MTS 39.66 35.67
(1.0328) (1.3662)
Explotab 31.00 32.67
<1."C1b) (1.0328)
Primojel 31.33 33.17
(0.8165) (1.1696)

Standard deviations are in parentheses

Hardness

(Kp)

7.03
(0.1527)
7.57
(0.4041)
7.13
(0.1155)
7.60
(0.6000)
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Appendix 13 Effect of MIS Disintegrant on Disintegration Tines of
Erythromycin stearate Tablets.

Cone. (% Mean DT (min) Mean Hardness (Kp)
0 >120 16.02 (0.2639)
2 88.48 (1.0553) 16.07 (0.2160)
4 49.23 (2.4177) 16.80 (0.2608)
6 36.35 (0.6552) 17.13 (0.5888)
8 25.96. (0.5113) 15.60 (0.8854)
10 20.23 (0.6176) 15.67 (0.9004)
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Appendix 14 Effect of Particle size on Disintegration Tines
of Erythromycin stearate Tablets Containing &b

MIS as Disintegrant.

Particle size Mean DT Mean Hardness
(mesh.) (min > (Kp)
Rl 95.48 (0.2898) 14.22 (0.5742)
60 62.27 (0.9331> 14.40 (0.4775)
80 26.05 (0.5098) 14.92 (0.2228)

Standard deviations are in parentheses.
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Appendix 15 Disintegration Times of Erythromycin stearate Tablets
Containing 8 Various Disintegrants.

Disintegrant, Mean DT (min) Mean Hardness (Kp)
Tapioca >60.00 14.65 (0.4461)
MIS 21.72 (0.2519) 15.36 (0.4633)
Explotab 48.44 (0.3759) 14.86 (0.8454)
Primojell 42.05 (1.0743) 15.33 (0.9004)
Plyp]asdone 34.28 (0.3508) 15.58 (0.8256)
Ac-Di-Sol 21.38 (0.5468) 15.00 (0.9466)

Standard deviations are in parentheses.
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Appendix 1B Effect of Congressional Forces on Disintegration Tiles
of Paracetamol (APAP) Tablets Containing \t MIS as
Dis integrant.

Compress!onal Mean DT (min) Mean Hardness
Force (Ib.) (Kp)

1680 (Low) 1.00 (0.0204) 12.50 (0.3742)
2240 (Medium) 0.73 (0.0293) 15.80 (0.5329)

2800 (High) 0.98 (0.0331) 19.30 (0.5307)



Appendix 17 Effect of Incorporating Methods of Disintegrant
Disintegration Times of Paracetamol Tablets
Containing 4* MIS as Disintegrant.

Methods Water Ethanol
of
Incorporation Mean DT Hardness Mean DT
(min) (Kp)
Internal 1.17 13.10 1.00
(0.0417) (0.6408) (0.0350)
50* Int.+50* Ext.  1.07 12.00 0.98
(0.0657) (0.9502) (0.0349)
Externa] 0.91 12.60 0.94

(0.0611) (0413)  (0.1112)

Standard deviations are in parentheses.

214

Hardness

(Kp)

12.90
(0.5076)
11.50
(0.5366)
12.90
(0.2168)



Appendix 18

Blank
Tapioca
MIS
Explotah
Primojel
Polyplasdone

Ac-Di-Sol

215

Fluid on Disintegration Times of Paracetamol

Tablets Containing <YOMIS as Tablet Disintegrant.

Effect of Granulatin
Water
Mean DT (min)
>3 10.7
(0.2000)
6.47 10.9
(0.2143) (0.2828)
1.17 11.4
(0.0417) (0.3445)
0.95 121
(0.0467) (0.5125)
0.99 11.9
f0.0216' WY
. 84 9.5
(0.0989) (0.3430)
1.00 10.4
(0.0527) (0.6022)

Alcohol

Mean Hardness (Kp) Mean DT (min) Mean Hardness (K

Standard deviation are in parentheses.

>3

5,38
(0.4007)
1.00
(0.0350)
1.12
(0.0492)
1.00
(.0268)
3,76
(0.5071)
0.96
(0.5955)

10.4
(0.2828)
10.6
(0.5125)
12.8
(0.4834)
10.1
(0.5154)
10.3
(0.4000)
10.5
(0.5154)
10.3
(0.4926)



Appendix 19

Weak

52.0% RH

0 1.00
4 149
8
1

2 191

Standard deviations are in parentheses.

(0.0204)
(0.0527)
1.82 (0.0749) 150
(0.0703)
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DT of Paracetamol Tablets Containing 4* NTS as Tablet

Disintegrant.

DT (min)

1.00
1.47

—~ N~

1.84

11.3% R

0.0204
0.1194
0.1158
0.0537

~— N— ~— ~——

Hardness (Kp)

5.20% RH

12.82
14.63
14.85
13.93

0.4834
0.4633
0.4505
0.2503

A~ TN N TS
~— — — ~—

1. 3 RA

12.82 (0.4834)
14,21 (0.3656)
14,35 (0.5612)
13.58 (0.5307)
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Appendix 20 DT. () Paracetamol Tablets Containing 4X Explotab as
Tablet Pisintegrant.

Week

oo B~ O

12

Standard deviations are in parentheses.

DT

52. 0% RH

0.0492
0.1152
0.0836
0.0657

1.12
2.64
3.13
4.38

—_~ ~—~ —~ —~

7131 R

1.12
2.40
3.51
4.97

0.0492
0.1415
0.2461
0.1061

— — ~— ~—

Hardness (Kp)

52. OX RH

10.11 (0.5154)
16.72 (0.9432)
19.55 (0.4970)
17.28 (0.6369)

71.3% RH

10.11 (0.5154)
12.48 (0.3724)
15.95 (0.4889)
13.51 (0.4708)
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Appendix 21 DT. of Paracetamol Tablets Containing 4* Prisojel as
Tablet Disintegrant.

Week DT

52.0% Rl

0 1.00 (0.0208)
4 1.05 D010y
8 218 (0.0550)

12 230 (0.1180)

Standard deviations are in parentheses.

1. 3* ’H

0.0288
0.051(5
0.0557
0.0543

1.00
2.50
3.10
3.29

Hardness (Kp)

52. 3% RH

10.33 (0.4000)
13765 (0.3559)
14.68 (0.4167)
13.58 (0.4491)

1. 3* R

10.33 (0.4000)
14,11 (0.4167)
19.05 (0.2345)
17.50 (0.7694)



219

Appendix 22 Dissolution Profiles of Paracetamol Tablets Containing 4% MTS,
After Aging (52.0% RH).

Time 0/(Drug Dissolved
(r in) 0 Week 4 Weeks 8 Weeks 12 Weeks
0 0 0 0 0
84.72 78.65 76.53 79.90

10 89.54 87.79 86.89 85.60
15 93.37 90.55 91.10 90.68
20 97.02 93.71 94.05 91.90
30 98.14 97.29 96.53 93.62
45 99.49 99.37 97.96 94.77

60 99.80 99.37 97.96 94.77
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Appendix 23 Dissolution Profiles of Paracetaaol Tablets Containing
M MTS, After Aging (71.3* RH).

Time 0/(Drug Dissolved
(min) 0 Week 4 Weeks 8 Weeks 12 Weeks
0 0 0 0
84.72 71.08 76.41 58.41
10 89.54 87.55 88.74 79.45
15 93.37 91.00 91.90 87.79
20 97.03 94.69 95.39 94.73
30 98.14 99.11 95.89 96.04
45 99.49 100.00 95.98 96.37

60 99.80 100.00 95.98 96.37
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Appendix 24 Dissolutions Profiles of Paracetamol Tablets Containing 4%
Various Disintegrants. After aging 12 weeks (52.0% RH).

Time 0/(Drug Dissoled
(min) MTS Explotah Primojel
0 0 0 0
5 79.90 64.85 12.40
10 85.60 80.50 84.46
15 90.68 83.13 86.42
20 91.90 87.30 87.16
30 93.62 88.06 87.74
45 94.77 88.57 88.15

60 94.77 88.57 88.15
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Appendix 25 Disolution Profiles of Paracetamol Tablets Containing 4%
Various Disintegrants. After Aging 12 weeks (71.3% RH).

Time %Jrug Dissolved
(min) MTS Explotah Primojel
0 0 0 0
5 58.41 63.47 75.19
10 79.46 79.87 86.92
15 87.79 82.40 87.74
20 94.73 86.77 88.48
30 96.04 87.79 88.72
45 96.37 88.54 89.13

60 96.37 89.13 89.21



Appendix 26 Dissolution Profiles Paracetaiol Tablets Using 4% MTS
Powder After Aging At Various Tile Intervals
(52.0% RH).

Tile %Drug Dissolved

din) 0 Week 4 Weeks 8 Weeks 12 Weeks
0 0 0 0

84.72 85.65 79.40 79.16
10 89.54 89.04 84.74 83.18
15 93.37 92.91 87.46 84.85
20 97.02 95.23 90.54 88.22
30 98. H 98.86 92.09 90.72
45 99.49 96.93 94.51 92.73

60 99.80 96.93 95.04 92.73



Appendix 27 Dissolution profiles of Paracetaiol Tablets Using 4* MIS
Powder After Aging At Various Tile Intervals (71.3% RH)

Tile 0/(Drug Dissolved

(min) 0 Week \ Weeks 8 Weeks 12 Weeks
0 0 0 0

84.72 70.74 69.52 55.32
10 89.54 89.50 85.71 73.15
15 93.37 91.19 87.15 719.24
20 97.03 92.62 88.93 83.52
30 98.14 94.06 89.69 88.50
45 99.49 94.77 90.29 90.11

60 99.80 95.13 90.97 90.11



Appendix 28 Scanning Elec iron Micrograph of Explotab?, 2(J00x

Appendix 29 Scanning Electron Micrograph of Modified Tapioca Starch
from Experiment, 5000X



Appendix 30 Apparatus for Potentiometric Tritation to
Determine Carboxyl Hroup in Modified Starches

Appendix 31 Apparatus for Determination of Viscosity of
Modified Starches.
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