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Aspect Minimal Approaches Enhanced, Quality by Design Approaches
Overall ¢ Mainly empirical * Systematic, relating mechanistic
. . understanding of material attributes and
Pharmaceutical Developmental regearch often process parameters to drug product CQAs
Development conducted one variable at a
time s Multivariate experiments to understand
product and process
* Establishment of design space
e PAT tools utilised
Manufacturing s Fixed * Adjustable within design space
Process ¢ Validation primarily based on ¢ Lifecycle approach to validation and, ideally,
initial full-scale batches confinuous process verification
* Focus on optimisation and * Focus on control strategy and robustness
reproducibility e Use of statistical process control methods
Process * In-process tests primarily for e PAT tools utilised with appropriate feed
. go/no go decisions forward and feedback controls
Controls
s Off-line analysis * Process operations tracked and trended to
support continual improvement efforts post-
approval
Product ¢ Primary means of control e Part of the overall quality control strategy
Specifications » Based on batch data available |e Based on desired product performance with

at time of registration

relevant supportive data

Control Strategy

Drug product quality controlled
primarily by intermediates (in-
process materials) and end
product testing

* Drug product quality ensured by risk-based
control strategy for well understood product
and process

e Quality controls shifted upstream, with the
possibility of real-time release testing or
reduced end-product testing

Lifecycle

Management

Reactive (i.e., problem solving
and corrective action)

e Preventive action

¢ Continual improvement facilitated

ICH Q8(R2)
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Continuous Process Verification:

An alternative approach to process validation in which manufacturing process
performance is continuously monitored and evaluated.
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2.4.4 Relationship of Design Space to Scale and Equipment

When describing a design space, the applicant should consider the type of operational flexibility desired. A design
space can be developed at any scale. The applicant should justify the relevance of a design space developed at
small or pilot scale to the proposed production scale manufacturing process and discuss the potential risks in the
scale-up operation.

If the applicant proposes the design space to be applicable to multiple operational scales, the design space should
be described in terms of relevant scale-independent parameters. For example, if a product was determined to be
shear sensitive in a mixing operation, the design space could include shear rate, rather than agitation rate.
Dimensionless numbers and/or models for scaling can be included as part of the design space description.

ICH Q8(R2)
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2.4.3 Unit Operation Design Space(s)

The applicant can choose to establish independent design spaces for one or more unit operations, or to establish
a single design space that spans multiple operations. While a separate design space for each unit operation is
often simpler to develop, a design space that spans the entire process can provide more operational flexibility.
For example, in the case of a drug product that undergoes degradation in solution before lyophilisation, the
design space to control the extent of degradation (e.g., concentration, time, temperature) could be expressed for
each unit operation or as a sum over all unit operations.
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Proven Acceptable Range:

A characterised range of a process parameter for which operation within this range,
while keeping other parameters constant, will result in producing a material meeting

relevant quality criteria.
ICH Q8(R2)

2.4.5 Design Space Versus Proven Acceptable Ranges
A combination of proven acceptable ranges does not constitute a design space. However, proven acceptable
ranges based on univariate experimentation can provide useful knowledge about the process.
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PAR (proven acceptable range) <=> OFAT (one factor at a time)

Design space <=> DOE (design of experiment)
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Real Time Release Testing:
The ability to evaluate and ensure the quality of in-process and/or final product based on process data, which

typically include a valid combination of measured material attributes and process controls.
ICH Q8(R2)
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20. real time release 2} RTRT(real time release testing)2| X0| =
FA17te?

RTRT= 578 & HIO|E £ in-process and / or final product 2| = =
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Real Time Release Testing:
The ability to evaluate and ensure the quality of in-process and/or final product based on process data, which
typically include a valid combination of measured material attributes and process controls.

ICH Q8(R2)
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A planned set of controls, derived from current product and process understanding that assures process
performance and product quality. The controls can include parameters and attributes related to drug substance
and drug product materials and components, facility and equipment operating conditions, in-process controls,
finished product specifications, and the associated methods and frequency of monitoring and control.
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Systematic approach to acquiring, analyzing, storing, and disseminating information related to products,

manufacturing processes and components

knowledge management :
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