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An Optimal Process Design Using a Robust Desirability
Function(RDF) Model to Improve a Process/Product Quality on
a Pharmaceutical Manufacturing Process
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Quality design methodologies have received constituent attention from a number of researchers and practitioners for more
than twenty years. Specially, the quality design for drug products must be carefully considered because of the hazards involved
in the pharmaceutical industry. Conventional pharmaceutical formulation design problems with mixture experiments have been
typically studied under the assumption of an unconstrained experimental region with a single quality characteristic. However,
real-world pharmaceutical industrial situations have many physical limitations. We are often faced with muitiple quality charac-
teristics with constrained experimental regions. In order to address these issues, the main objective of this paper is to propose
a robust desirability function (RDF) model using a desirability function (DF) and mean square error (MSE) to simultaneously
consider a number of multiple quality characteristics. This paper then present L-pseudocomponents and U-pseudocomponents

to handle physical constraints. Finally, a numerical example shows that the proposed RDF can efficiently be applied to a phar-
maceutical process design.
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pEPA A T AgxUE FFepojop T x,
0 pAE] gE ArAozw A7ty HES H4
30mg, 25mg@ 10mgE dHolel & o 100mg9) ’Mﬂ
eV A 24 AR Al digk ASERAL

>03,
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FEolA = /‘Hi% 4384
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vhebdic),
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@IAZMHH
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a2 22 L-pseudo-
ojgato] Aol &
¢7¥ At <a2d 3>
o g

o Do
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AARE

X3

X3

<3 3> L-pseudocomponentst] 2/ MBI AA|

<E 3> < 3o AAG 7Y AFEH, HA
B A4 3789 A vES Yehla
ATt
<E 3> HAE A QU8 Ha|
%iﬁ Ay X X Xz
7 1 0.65 0.25 0.1
3 2 0.3 0.6 0.1
1 3 03 0.25 045
6 4 0.475 0.425 01
5 5 0.475 0.25 0.275
4 6 03 0.425 0.275
2 7 0417 0.367 0217
3.1 {42 Zua0f ofst FEHSY Mo
2+ AFodA 2HE B e HA A FAHY A
AE A8t 71 SoA Ha e 349 E4 BEAA
(F283, Ax, &3=)d o A s Aeshd
ofef <& 4>0f Aﬂ Attt F22i o] 29 S-typeo
H4a3t gfaz} e 2 5AA o1, Netyped AEe
Y 2 FEAE S0N)elH, L-typedl 3T S

ot T2 7
Hst stuzt e F4 EQXNE A9 "ok =9 L
3 e 4 4 5459 Axps Fuks vek
a ek
<E 4 BE 544
. Values
Quality .
2 Type
Characteristics Units Goal 0 L U
HxsA % Minimize S-type 04 1 10
A= N Targgo;’ame N-type | 20 | 80
&3 = Min Maximize L-type | 05 | 10
32 ZiZio| Z&HA0| e BRa 24e] Bisst
& 5ol
<¥ 3> A9Hg nfgoR A4Ee s ukEg 2
3o gedd, AR, $HE AE A7e) wegseel
R-SqE 99.94%, 99.30%, 94.48%= Ustal, 717he) £
ERERaY, A%, $8D)EB0) dE Fws B
gk ohgat A
A (X)=22.36x, +10.46x, +37.46x, ~29.67x,x, 10
—86.00x,x; —54.98x,x, (10
67 (x)=-0.663x, —1.120x, + 1.173x, +4.737x.x, 1
~2.243x,x, ~0.039x,x, (an
iy, (X) = 274x, +285x, +505x, ~ 793x,x, ~101 Lx,x, 2
—1127x,x, (12
82, (x)=-5.56x, +14.36x, +31.61x, +10.10x x, B)
«16.7Lxx, ~91.00x,x, (
(X} = ~10.4x, —5.2x, +81.8x, +96.8x,x, -~ 94.3x, "
~176.7x,%, ()
62, (x)= ~0.004x, ~0.651x, - 0.056x; +1.706x,x, 5

~1.559x,x, +2.563x,x,
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#48 e
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MSEis= (i) —0.4)? + 02 x)
MSEay= (i) —50)% + 02(z) (16
MSEy; = (M;L(l‘) —10)*+03,(x)

1
-

o714 MSE;, MSE, MSE; & 244 HA83, 4
S HAAFA Bdg vehth

34 47 7= FE o) HA3
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< 6> EFY 332 X5
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AR 49.863 5235
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