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Abstract—The effects of the particle size on the homogeneity of mix-
ing and segregation of caffeine-lactose (1:99) mixture were studied.
Using the two kinds of caffeine, milled and unmilled caffeine, V-type
blender, the degree of mixing according to the particle size was pre-
dicted and the experiment on the change of mixedness by mixing time
was carried out by the method derived from mixing index theory by
Poole et al. and Hersey. the results could be summarized as follows:(1)
The homogeneity of mixing was greatly affected by the particle size
and the particle size should be reduced to the adequate level to attain
the desirable mixedness. (20 The homogeneity was not proportional to
the mixing time and optimum mixing time for caffeine-lactose was about
10 minutes. (3) Segregation tendency was increased by the particle
size increase and greatly affected by the flow time in the segregation
cell.
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Table I—Particle size analysis by sieving

Cumulative percent retained

Sieve number Size(pm)
Caffeine A Caffeine B Lactose
20 840 1.1 0.1 0
50 279 4.6 0.5 0
100 149 18.3 13.3 27.6
200 74 52.9 52.9 57.5
325 44 93.2 93.3 94.9

Caffeine A: unmilled caffeine Caffeine B: milled caffeine
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Table 1I—Calculated values of mean particle weight for caffeine A

Average sicve Mean particle weight, pg [ roGonC) of sample  Meaa particle weight in
870 423.878 0.01 4.239
560 113. 044 0.03 3.391
214 6. 308 9. 14 0. 883
111 0. 880 0.35 0. 308
59 0.132 0. 40 0.0528
25 0.0101 0.02 0. 0007

2o fw=8.87X10"%g
particle size=119. 66 xm

Table IIT—Calculated values of mean particle weight for caffeine B

Oheming, m©  Mean particle weight, s PcfionCf) of sample  Mean particle weightin
870 423.878 0.001 0.424
560 113. 044 0. 004 0. 452
214 6. 308 0.128 0. 807
111 0.880 0. 396 0. 348
59 0.312 0. 404 0.0485
25 0.0101 0.057 0. 00057

S fw=2.08X10"%g
particle size=:99. 96 ym

Table IV—Calculated values ¢f mean particle weight for lactose

Aversge s Mean pardcle weight, g Teton(f) ofsmplein M artile weight i
870 527.263 0 0
560 140.616 0 0
214 7.847 0.28 2.197
111 1.095 0.30 0. 329
59 0. 164 0.37 0. 0607
25 0.013 0.05 0. 00095

S w=2.59X10"5g
particle size=116.3 ym

Table V—Limiting values of homogeneity

Ingredient Standard deviation(s,) Limiting homogeneity(H,)

Caffeine A-Lactose ‘ 9.34X10™¢ 6.06
Caffeine B-Lactose 4.54%X107¢ 6.69
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Table YI—Mixing of caffeine with lactose by
V-iype blender
—— +2.0
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Fig. 1—Mixing of caffeine in lactose. Require-
ment for Ha is that 95% of the results (assuming
normal distribution) lie within 15% of the mean.
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Table VII~—Segregation of caffeine in lactose

Orifice diameter{cm> Flow time for 100 g

Standard deviation Homogeneity(H.— He)

Caffeine A

0.4 18 min. 0. 00120 0. 399

0.8 130 sec. 0. 00087 0. 117
Caffeine B

0.4 23 min. 0. 00055 —0.316

0. 00049 —0.379

0.8 170 sec.

e
pial

1. caffeine 3} ZL¥ES] {RA
—M ERRRTES] HEHEL
o, o] Hy—fkol wkE A B
o) AT e #7104l 218 oF = glek.

>

F

0

w

BRI ol A =

] ¢lol A caffeine FHTEF
W g chan @ - 9los] caffeine 3} FLAES]

caffeine ] ZFYjfF il FLEE=NS] MR S92

-

Frle] FlBEzd 5% 5 KAY B

G

.x}m

g} flow timeo] z



100 & - FEBREN BHEY B Vol. 21, No. 2

5 SRR 2.

© 0 NS o ke N

11.
12.
13.
14.
15.

X B

. D. Banes, A Chemist’s Guide to Rzgulatory Drug Analysis, A.O.A.C. 1974.

K.S. Kim, J. Pharm. Soc. Korea, 20, 1 (1976).

. L.T. Fan, S.J. Chen and C.A. Watson, Ind. Eng. Chem., 62, 53 (1970).

K. Shinohara, K. Shoji and T. Tanaka, Ind. Eng. Chem. Process Des. Develop., 9, 174 (1970D,

. D.N. Travers and R.C. White, J. Pharm. Pharmacol., 23, Suppl., 261S (1971).

R. Huttenrauch und M. Hahnel, Pharmazie, 26, 244 (1971).
S.S. Wiedenbaum, Advan. Chem. Eng., 2, 238 (1958).
J.A. Hersey, J. Pharm. Pharmacol., 19, 168 (1967).

. I.A. Heresy, J. Pharm. Sci., 63, 1960 (1974).

J.A. Heresey, P. Cook, M. Symth, E.A. Bisnop and E.A. Clark, i4id., 63, 403 [197.D.
J.C. Samyn and S. Murtny, ibid., 63, 370 (1974).

N. Shane and M. Kowblansky, 26id., 57, 1218 (1968).

M.C.R. Johnson, ibid.. 63, 1961 (1974).

The United States Pharmacopeia, 19th rev., Mack Publishing Co., Easton, Pa., 1975.
The National Formulary, 14th ed., Mack Publishing Co., Easton, Pa., 1975,



