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global best. The type of predictor equation used

with this type of design is a second-order polynomial

of the following form:

Y a0a1X1 a5X5 a11X21 a55X25

a12X1X2 a13X1X3 a45X4X5 9

where Yis the level of a given response, aij the regres-

sion coefficients for second-order polynomial, and Xithe level
of the independent variable. The full equation

has 21 terms, and one such equation is generated for

each response variable. The usefulness of the equation

is evaluated by the R2 value, or the index of determi-

nation, which is an indication of the fit. In most cases

the fit was satisfactory, and the equations were used.

One possible disadvantage of the procedure as it is set

up is that not all pharmaceutical responses will fit a

second-order regression model. In fact, further analysis

was attempted, and the results indicated that one of the

responses was adequately described by a modified

third-order model (inter-action terms were eliminated.)

However, a significant advantage of the digital system

utilized is that it can be modified to accept other

mathematical modelsanother order polynomial, anyother empirical
relationship, or a mathematical model

based on first principles.

For the optimization itself, two major steps were

used: the feasibility search and the grid search. The

feasibility program is used to locate a set of response

constraints that are just at the limit of possibility. One

selects the several values for the responses of interest

(i.e., the responses onewishes to constrain), and a search

of the response surface is made to determine whether a

solution is feasible. For example, the constraints in

Table 6 were fed into the computer and were relaxed one

Table 2 Formulation Variables (Independent)

X1 Diluent ratio

X2 Compressional force

X3 Disintegrant level

X4 Binder level

X5 Lubricant leve1

Table 3 Response Variables (Dependent)

Y1 Disintegration time

Y2 Hardness

Y3 Dissolution

Y4 Friability

Y5 Weight uniformity

Y6 Thickness

Y7 Porosity

Y8 Mean pore diameter

Fig. 10 Secondary properties of various suspensions yielding
zero dose variation. (From Ref. 16.)
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