DALHOUSIE
UNIVERSITY

FACULTY OF ENGINEERING

Department of Process Engineering & Applied Science

Mohammad lkbariyeh — BO0779355

Keeley Power — B00743789
Jamie Watton — B00/746828
Drew Whalen — BO0835877

Ibuprofen ASD Production Using Fluidized Bed Coating

Introduction

Fluidized bed technologies are widely used to produce amorphous solid dispersions
due to their improved coating abilities. Amorphous solid dispersions are desirable
on account of their ability to improve the bioavailability and dissolution rate of poor
water-soluble drugs.

API Selection
This project proposes the use of Ibuprofen as an API as it demonstrates poor water
solubility and would benefit from an increase in bioavailability. Additionally, there is

no energy required to break the crystal lattice as ibuprofen is in its amorphous
state.

Desired Product
300 kg is the desired product load. This mass includes the microcrystalline particles,
and the film however it is assumed that the mass of the film coat is negligible.

Designh Objectives

Design a fluidized bed coating process to produce improved amorphous
solid dispersion layering on inert microcrystalline cellulose particles.

Design objectives include the preliminary discussion on the following

concepts:
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Design Process

What is an ASD?

Production Methods

Production Challenges
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Design Overview

1 Atomization
Air

Air with 100% humidity enters
the heating and drying system.

The air is at ambient conditions
(i.e. 20 °C and 1 atm).

The heater/dryer is operating at
60 °C and moisture is removed
until the air has 35% humidity.

3 Particle Coating

The inert microcrystalline particles
are fluidized in the Wurster column,
the particles enter the spray zone
and are covered with the coating
solution.

After the particles have been
sprayed with the coating solution,
they enter the fountain region
where the particle is dried and the
ethanol is evaporated.

The coated particle falls through the
down bed region, towards the
horizontal transport region, and the
particle repeats the cycle until a
desired film thickness has been
developed.

Coating
Solution 2
Configuration

The coating solution consists of
ethanol, IBU, and Soluplus®.
Ethanol is 60% saturated with a
mixture of 90% Soluplus® and
10% IBU by mass. The total
amount of coating solution
required for this process is 362
litres.

Ethanol A
Recycle

Evaporated ethanol is cooled and
then recaptured using gas-liquid
adsorption.

The EtOH/air mixture is cooled to
40 °C and enters the adsorption
column.

The EtOH is adsorbed using process
water and reduces the
concentration of gaseous ethanol
to the odor threshold of 100 ppm.

The Water-EtOH stream is then
stored until enough has been
collected for an extractive
distillation to dehydrate the
ethanol again.

Economic Summary

Fixed Capitial
Investment (1,690,000)

—— Raw Materials Costs
(1,051,295.32)

Rate of Return:
60.48% — Cost of Utilities (7,430)

—— Cost of Operating Labor

Revenue From Sales (616,000)

(6,240,867)

———— Land Cost (1,000,000)

Storage (34%)

505,430

Coater (14%) /

Fluid Flow Regions

Total Equipment Cost:

/ Mixing System (20%)

Solvent Recycle
System (9%)

Air delivery (23%)

Horizontal transport region

Down bed region

Spray nozzle containing spray solution
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There are three different
flow regions present
inside the fluidized bed
reactor; the fountain
region is located at the
top of the Wurster
column and is where
particle drying occurs.
The particles enter the
down bed region, where
they are fully dried
before entering the
horizontal transport
region, which brings the
particles back to the
spray zone.?
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