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Qualification of manufacturing equipment

Qualification of Manufacturing Equipment: Introduction

e Qualification of manufacturing equipment is a documented process that demonstrates
equipment is properly designed, installed, operated, and capable of consistently performing
according to predetermined specifications.

Itis a regulatory requirement under Good Manufacturing Practices (GMP) and forms the basis
for process validation.

Objectives of Equipment Qualification
Ensure equipment is suitable for its intended use.
Confirm correct installation and operation.
Verify consistent performance.
Ensure compliance with GMP and regulatory guidelines.

Produce safe and high-quality products.

Stages of Equipment Qualification

All manufacturing equipment is qualified in four stages:

1. Design Qualification(BQ)

> Verifies that the equipment design meets user requirements and GMP standards.
» Conducted before purchasing or installing equipment.
> Activities:

o Review equipment specifications.

o Check material of construction.

o Verify production capacity.

o Assess safety features.

2. Installation Qualification (1Q)

> Confirms that the equipment has been installed correctly according to manufacturer
recommendations and approved drawings.

> Activities:
o Verify equipmentidentification.
o Check utilities (electricity, water, air, steam).
Confirm installation location.
Verify calibration status.

Review manuals and certificates.
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3. Operational Qualification (OQ)

> Demonstrates that the equipment operates properly throughout its specified operating
range.

> Activities:
o Testalarms and controls.
o Verify operating parameters.
o Check safety devices.
o Confirm operating limits.

4. Performance Qualification (PQ)

» Confirms that the equipment performs consistently under actual production conditions.
> Activities:

o Manufacture trial batches.

o Monitor product quality.

o Verify reproducibility over multiple runs.

Qualification of Dry Powder Mixers

Purpose

¢ Used to mix powders uniformly before tablet or capsule manufacturing.

Critical Parameters

Mixing time

Mixing speed

Blender load capacity
Blend uniformity

Mixing efficiency

Qualification

DQ (Design Qualification)
> Select appropriate mixer.
> Verify SS 316L construction.

> Confirm required batch size.

IQ (Installation Qualification)

> Verify installation and alignment.
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> Check electrical supply.
> Confirm motor specifications.

> Verify timer and speed calibration.

OQ (Operational Qualification)

» Check rotation speed.
> Verify timer accuracy.
> Testemergency stop.

» Check operating controls.

PQ (Performance Qualification)

> Prepare three consecutive batches.
> Analyze samples from different mixer locations.

» Confirm uniform blend.

Acceptance Criteria

¢ Uniform blend achieved.
¢ No segregation.

e Equipment operates without malfunction.

Qualification of Fluid Bed Dryer (FBD)

Purpose

e Removes moisture from granules before tablet compression.

Critical Parameters

Inlet air temperature
Outlet air temperature
Airflow rate

Drying time

Product moisture content

Qualification

DQ
> Verify drying capacity.

» Confirm heating system.
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Ensure GMP-compliant design.

Check installation.
Verify HEPA filters.

Confirm utility connections.

Test airflow.
Verify temperature controls.

Check alarms and safety interlocks.

Dry three consecutive batches.
Measure final moisture content.

Ensure uniform drying.

Acceptance Criteria

¢ Uniform moisture content.
e Stable operating temperature.

o Consistent drying time.

Qualification of Tray Dryer

Purpose
¢ Removes moisture from granules by heated air circulation.

Critical Parameters

Temperature distribution
Air circulation
Drying time

Moisture removal

Qualification

Verify temperature uniformity.
Confirm airflow distribution.
Monitor drying efficiency.

Check thermostat accuracy.
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Acceptance Criteria

e Uniform drying.

¢ Temperature within specified limits.

Qualification of Tablet Compression Machine

Purpose

e Compresses granules into tablets of required weight, hardness, thickness, and appearance.

Critical Parameters

Compression force
Turret speed
Tablet weight
Tablet thickness

Tablet hardness
Qualification

DQ

» Verify production capacity.

Confirm punches and dies.

Review machine specifications.

Check installation.
Verify electrical supply.
Confirm lubrication system.

Review documentation.

Test turret speed.
Verify compression force.
Check weight control system.
Test emergency stop.

PQ

> Produce three validation batches and evaluate:
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