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Variations in the proportions of minor components in different size fractions of gran- 
ules have been reported (Ridgway and Rubenstein, 1971; Nishimura and Yui, 1978a and 
b; Travers and Patel, 1979). These variations have been attributed to the ekfects of solvent 
~g~tion. In a previous study, either and Spring, I977), the cation in the minor 
component to the c15 pm-size fraction appeared to be concentra~on-dependents irre- 
spective of the solubility of the minor component in the binder fluid. This observation 
has been studied in detail using two batch sizes, two drugs of different solubilities at each 
of 5 concentrations and with 5 binder volumes using a central composite, rotatable, sec- 
ond-order design (Co&ran and Cox, 1957). 

~lph~~~~ide (ICI), 14.8 pm, or sulphacetamide sodium (Ward Blenkinsop), 145 ,um 
was blended with lactose (BDH) 29.6 pm to give 25 g of mix containing the required 
weight of minor component. This blend was added to either 175 g or 975 g lactose in a 
Z-blade mixer and premixed for 4 min. The 200 g batches were made using a Winkworth 
mixer and the 1000 g batches using a Morton mixer. Half the required weight of binder 
solution, 5% (w/v) Plasdone K2932 (GAF, U.K.), was then added and massed for 2 min, 
the second portion of the binder was then added and the whole massed for a further 13 
min. The damp mass that was obtained was forced through a 1.4 mm screen using an 
oscillating granulator and then dried at 50°C for 105 min in an oven using one (200 g) or 
5 (1000 8) rectangular trays. The dried granules wer? re-screened, 1 A mm, and fractio- 
nated with sieves. A sample from each size fraction was weighed and dissolved in 0.05 M 
sodium bicarbonate solution to give 100 cm3 of solution. Samples were taken to give a 
minor component concentration in the range 5-25 pg * cm-j, the solutions were assayed 
using a spectrophotometer at 259 nm or 256 nm for sulpbacetamide sodium and sulpha- 
nilamide respectively. 

Wit each batch size the order of the aviations were r~do~zed. The results are 
summarized in Tables 1 and 2 Piowing the average of 5 replicate granulations prepared 

using 0.5% minor component ani 12% (w/w) binder solution. 
A clear difference can be seen between the two minor components. With the very 

soluble (1 in 1.5) sulphacetamide sodium the finest fraction, <75 pm, has the lowest 
minor component con~ntration and there is some 20% of the total .granule with a 
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reduced minor component concentration. The less soluble, sulphaniknide (1 in 170) has 
a minimum concentration in the ‘75-180 pm fraction, about 25% granule below the 
nominal drug content and significantly lower relative concentrations of minor component 
in the 75-355 pm size range. An enhanced concentration in the coarser size fractions, 
with peak values in the 500-710 pm fraction is common to nearly all batches. 

The effect of batch size changing from 200 g to 1000 g was to produce much greater 
deviations from nominal composition when granules were made using sulphacetamide 
sodium. With sulphanilamide no significant differences were found. 

-‘The experimental design of Co&ran and Cox (1957) made it possible to calculate the 
coefficients of a quadratic equation of the form: 

y = b,, + hlx, + bzxl + blzxlxz + bllx: +b224 

where be, br , ba etc. are the coeffkients and x1 and x2 are the minor component concen- 
tration and the binder amount respectively; y is the relative concentration of minor com- 

ponent in any given size fraction. The data for the statistics of the fit for the c75 pm and 
the 75-180 pm fractions are given in Table 3. 

These data show the poor fit achieved, and the large variations found, with the <75 
pm fractions. However, the 75-180 pm fractions fit an equation of the form: 

y=b,,fb,x, +bsxz 

the calculated values for the coefficients be, br and bs are given in Table 4 for the 75- 
180 pm size fractions. These results indicate that binder volwne has the greatest effect on 
minor component concentration in this size fraction. The effect of absolute minor com- 
ponent concentration is small, except with the 1000 g batches of sulphacetamide sodium. 

TABLE 3 

MEAN SQUARES CALCULATED FOR THE: 1:ITTING 01: THE DATA OBTAINED FROM THE 
QUADRATIC EQUATIONS FOR THE TWO FINEST SIZE FRACTIONS 

Granule size Mean squares X 104 

<75 pm 

75-180rm 

First-order terms 
Secondarder terms 
Lack of fit 
Error 

I:irst-order terms 
Second-order terms 
Lack of fit 
Error 

Sulphacetamide sodium 

200 g 1000 g 

87 94 
37 13 
43 4.7 
14 34 

93 169 
6 17 

14 12 
4 3 

Sulphanilamide 
-- 

200 g 1000 g 

123 115 
131 70 

27 71 
410 39 

194 204 
11 3 

9 3 
3 11 
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TABLE 4 

COEFFICIENTS RELATING TO A LINEAR EQUATION IN MEAN DRUG CONTEFT (b,) AND 
BINDER VOLUME (b2) FOR THE 75- 180 Mm SIZE FRACTION 

Sulphacetamide sodium 

Batch size 200 g 1ooog 

Sulphanllamide 
._ 

2oog 1ooog 

bo 0.880 0.722 0.610 0.645 
b2 -0.001 0.041 0.001 0.005 
ba -0.048 -0.050 -0.070 -0.07 1 

It follows that the effect of binder amount is of major importance with a poorly solu- 
ble drug, but with a very soluble drug the concentration of that drug is also of signifi- 
cance in determining the concentration of drug in the finer size fraction. 

The lower solubility of the sulphanilamide should restrict the migration and give more 
uniform granules as seen using water-soluble and lake dyes (Nishimura and Yui, 1978a 
and b). This does not occur even at 1% sulphanilamide, a concentration high enough to 
mask the effects of small amounts of drug in solution. It is possible, then!fore, that the 
presence of the minor component affects the strength of the agglomerates so that the 
larger granules contain an excess of this compound and as a result the fin:r granules a e 
depleted. This aspect is under further investigation, together with studies using an in~~lu- 
ble major component. 
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