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Preface

Pharmaceutical Engineering occupies the point at which pharmaceutical science becomes
pharmaceutical manufacture. A formulation that is elegant on paper reaches the patient only
after a sequence of physical operations has been carried out on a scale of kilograms and tonnes,
under the discipline of good manufacturing practice, and at a cost the market will bear. This
book is written to teach those operations to the third-semester B. Pharmacy student in the depth
the examination expects and the clarity the subject deserves.

The organising idea of the book is the unit operation: the recognition that any manufacturing
process, however complex, resolves into a small set of physical operations, each governed by
the transport of momentum, heat, or mass. Size reduction, size separation, mixing, filtration,
crystallization, centrifugation, heat transfer, evaporation, drying, distillation, and fluid flow are
treated in turn, and each is approached the same way, from the industrial task it performs,
through the principle and the governing equations, to the construction and working of the
equipment and its pharmaceutical application.

Three commitments shape every chapter. The first is that the equipment is always matched to
the material: the hardness of a solid selects the mill, the heat sensitivity of a drug selects the
dryer and the evaporator, and the viscosity of a slurry selects the filter. The second is that
operations are quantified, not merely described, so the laws of size reduction, the heat-transfer
rate equation, the moisture and energy balances, and the Reynolds and Bernoulli relations are
carried through to worked numerical examples in consistent units. The third is that modern
manufacture is governed by quality and safety, so good manufacturing practice, containment,
corrosion control, waste management, and the newer disciplines of Process Analytical
Technology and automation are given their due.

Each chapter opens with its learning outcomes, develops the topic in a formal and definition-led
manner supported by original figures and comparison tables, works through numerical
examples where the subject is quantitative, and closes with a summary and a graded self-
assessment that includes questions in the style of the end-semester paper. The five units of the
syllabus are gathered into review grids so that the thermal operations, in particular, can be
compared side by side as the course outcomes require.

The book aims to serve the first-time learner, the reviser, and the examinee from the same
pages. It is offered in the hope that the student who works through it will not only describe an
item of pharmaceutical plant but understand why it is built as it is, and be able to compute what
it will do.
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Syllabus: BP307T Pharmaceutical Engineering (Theory)

Course code BP307T

Course title Pharmaceutical Engineering (Theory)
Course type Core

Hours per week (L-T-P) 3-0-0

Maximum lecture hours 45

Course Outcomes

COl: Explain the principles and pharmaceutical applications of unit operations such as size
reduction, mixing, size separation, and fluid flow.

CO2: Identify and describe the construction, working, and utility of various pharmaceutical
engineering equipment.

CO3: Compare and evaluate different thermal processes such as drying, evaporation,
distillation, and heat transfer based on operational efficiency.

CO4: Apply principles of safe and efficient material handling and understand the impact of
corrosion and waste management in pharmaceutical industries.

CO5: Examine the relevance of contemporary technological trends such as PAT and automation
for enhancing pharmaceutical manufacturing processes.

Detailed Syllabus

Unit I (12 h) — Unit operations associated with solids

Principle, construction, working, advantages and disadvantages, and pharmaceutical
applications of size reduction, size separation, and mixing equipment.

Unit II (12 h) — Unit operations associated with liquids

Principle, construction, working, advantages and disadvantages, and pharmaceutical
applications of filtration, crystallization, and centrifugation equipment.

Unit III (12 h) — Unit operations associated with heat transfer

Principle, construction, working, advantages and disadvantages, and pharmaceutical
applications of evaporation, drying, distillation, and heat-transfer equipment.

Unit IV (5 h) — Materials and material handling

Introduction to material handling equipment and techniques; conveyors, hoists, and automated
guided vehicles (AGVs); storage systems (bins, silos in warehouses); safety considerations in
material handling and waste management; types of corrosion and their impact on
pharmaceutical processes and the environment.

Unit V (4 h) — Flow of fluids

Types and measurement of flow; manometers; Reynolds number and its significance;
Bernoulli's theorem and its applications; orifice meter, venturimeter, pitot tube, and rotameter.
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