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Background

1. Pharmaceutical process engineering is an important
topic for current Chemical Engineering curriculum.

2. Design and development of the full-chain process
require extensive and tedious calculations, which tend
to stifle creative thinking of students.

3. A teaching tool with the proper GUI and engineering
contents is needed.

4. In two years time, Kelvin Fung and 4 UG graduate
students had developed a software tool, called
ProWare. It can simulate the unit operations of
“powder processing” in a pharmaceutical process.



ODbjectives

To design an interactive software tool to enhance
teaching quality and raise students’ interests on the
design of pharmaceutical products and processes.

To modify the ProWare software by adding more unit
operations of reactions, separations and purifications
and final dosage form.

This talk will focus on the current development of
ProWare and how it will help teaching and learning of
the development of pharmaceutical process engineering.



A Generic Pharmaceutical Process

Raw Materials

ProWare

Final Dosage Form
Powder, granules, capsules, tablets
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ProWare

Functions and interfaces:

1. API and other
excipients input format;

2% Input Information

ltems shown in BLUE are the minimum required information.

Product | AP | Diwerts | Binder | Disintegrant | Lubricant
2. Flowsheet generation; Dosage Form Selection Product Specification
. o s Production rate:
3. Process flow diagram; A froce i

4. Particle size distribution R s

CaICUIatlon; and Diameter: 6 :J: 12 |r mm
Final Particle Size: 1 ——— }—— 10 |5— ey
5. Data StOrage Tensile Strength: 0.4 fF——— 1 [0 mPa

Porosity 0,01 — 135 ||:|_|:|4

Disintegration time: 1 |——— 680 = |4 ming




Selection of APl and Excipients

ik Input Information

ltems shown in BLUE are the minimum required information.
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Flowsheet Generation —
Crushers and Granulator

Flowsheet Generation

Disintegrant
Lubricant

o Crusher 1 and
Disintegrant adds to [ Blender 1

Crusher System 1

Mumber of Crushers: |1 -
API W 1ot Cusher ~

Diluents $ 1st Crusher
Binder $ 1st Crusher =

AFI Tablet
Diluents Granulation Compression
i and i Capsule and Capsule
inder -
Screenin Fowder
Disintegrant ? Fillifu Fowder
T Grarulation ]
Streams that require crusher:
v API [v Diluents |v Binder v Disintegrant |v Lubricant [~ None

%lushel 2 and

r Blender 2

Crusher System 2

Mumber of Crushers: |1 :"
é Tst Crusher -

Lubricant

Heuristics

[ione

Flowsheet Generation

Disintegrant
Lubricant

AP Tahlet
Diluents Crusher1 Crusher 2 Compression
Birdar and and i Capsule and Capsule
Blender 1 Blender 2 Powder
Disintegrant Filling Powder
Crusher reguirement T Granulation ]
Granulation reguired: Yes -

Crusher required after Yes - Heuristics |
granulation:

Granulation type:




Process Flow Diagram
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Unit Operations

Crusher System 1
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Particle Size Distribution

. Pharmaceutical Dos: ﬁ-lghalm_aceutical_aus;':lﬁe _F-ulm_l:-‘malar-n - [_F‘alticle Size Disgtributions]

B3 Hle lnput Besult ij File Input Result ‘window Help =l

. Pharmaceutical Dosage Form Program - [Equipment Sizing]

B3« File |nput Besult ‘window Help

Equipment Sizing

Froduction size |4_5 ki hr Safety |1 K]

Please click the foliowing items to show the information you wanted.

Granulator

Crusher System 1
Blender 1 Granulator Type : Fluidized-bed granulatar

iGranulator

Diryer Granulation Time |2|:| mir

Crusher after Granulation
Crversize Crusher Requirad Power ° W ki

Screen

Crusher System 2 Required Capacity |7EI.EIT4EIEIE m*
Blender 2

Compactor

Equipment
Input

FParticle Size

Disturbution ‘ Suggestion ‘ Exit ‘

Feed Input ‘

3 B 5:50.AM



Further Development

1. To modify the existing GUI of ProWare
on bulk solids processing and dosage
form design

2. To be more user-friendly

3. To simulate the whole pharmaceutical
process by adding unit operations of
reactions, separations and purifications

e.g., reactors, crystallizers, extractors,
chromatographic columns, distillation
columns, etc.



Bulk Solids Processing and Dosage Forms

Obtain empirical relations between the equipment
operating parameters and particle size distribution
from experimental results.




Unit Operations
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Basic Thermodynamics - Phase Diagram

Solid Liquid Equilibrium
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