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Impact Ratio Introduction
Quantification of practical significance
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Impact Ratio in Synthetic Molecule Drug Substance

Process Characterization
Workflow for one drug substance manufacturing step

Basis: Prior process knowledge /§7\)
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) Assessment of results by chemistry SME.

4 T

o/ .
_\gy Data Analysis
<
Identification of pCPPs qr:z?l' Stande}rdized and semi-automated data analysis.
< T . .
Defining PP settings (set-points and 5 /I ai//ziela%”ina;)r/zsr: esﬁ[?: Sl(i)r:i‘? (c;l_e)ptance mit
testing range) ell y P g '
/ E.g, for an impurity with an acceptance limit,
,' >50% of the data above the RL and SD # O:
/
VI 1) Multivariate linear regression analysis.

2) Computation of impact ratios.
Designed multivariate

. 3) Recommendation of an initial criticality
experiment

for PPs studied.
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Assignment of final PP
criticality by
chemistry SME.

In the last decade,

> 60 process steps have
been successfully
assessed using this
methodology.

pCPP = potential Critical
Process Parameter

SME = Subject Matter Expert
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ABSTRACT: The quality-by-design (QbD) approach is widely utilized for developing and validating manufacturing processes for
drug substances as well as drug products. This paper discusses the application of the risk-based QbD approach used at F. Hoffmann-
La Roche Ltd. for development, optimization, and characterization of drug substance manufacturing processes for small molecules. It
presents the evolution of the QbD concept into statistical thinking and development of a quantitative tool, namely, the impact ratio
concept, for its successful implementation. The utilization of this approach is illustrated with a case study from the taselisib drug
substance manufacturing process.
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Improvement Opportunities
Comments are welcome

- Impactratios are point estimates.

— Uncertainty quantification by considering process variability, analytical variability and sample size.

Relationship between PP and CQA is not monotonic within testing
range and the maximum (or minimum) of Y is not at target setting t.
In this case, IR will fall short to report a potential criticality of PP for

the given CQA.

— Instead of using Y(x=1)and Y(x=-1) for IR computation one
could use max{Y (x): -1 <x < 1}. However, an appropriate
experimental design and a good predicting model is required

for this approach.
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