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* Role of Biomarkers in MRTP development

» Fit-for-purpose Bioanalytical Method Validation
* The continuum of biomarker validation

e Examples where improvements to the method can result in
decreasing the overall cost of the study
» Sample Collection
» Assay sensitivity
» Assay precision

= Conclusion: Do you have a validated biomarker that will
reduce clinical costs?
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MRTP development requires faster and more
controllable methods to assess smoking-related
diseases in addition to epidemiological studies

Biomarkers offer an alternative and cost-effective
approach for evaluation of potential harm reduction from
MRTPs during product development

Endpoint is the biological effect in response to product
use as opposed to disease manifestation

The profiles of biomarkers may be used to understand
biological events from inhalation to disease
manifestation
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= New tobacco products (910 application)
e Exposure and health risk assessments; use patterns; initiation
and cessation evaluations; addictiveness and abuse potential

= Modified risk tobacco products (MRTP application)
* Risk modification order (911(g)(1) application)
Demonstrates and marketed as reduced harm or the risk of
tobacco-related disease associated with commercially marketed
tobacco products

« Exposure modification order (911(g)(2) application)

Demonstrates reduced exposure to harmful tobacco
constituents compared to currently marketed tobacco products
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“Validating bioanalytical methods includes performing all of
the procedures that demonstrate that a particular method
used for quantitative measurement of analytes in a given
biological matrix (e.g., blood, plasma, serum, or urine) is
reliable and reproducible for the intended use.”

« Accuracy e Sensitivity
 Precision  Reproducibility
e Selectivity o Stability

- FDA 2013 Bioanalytical Method Validation Draft Guidance
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Less validation may be sufficient for exploratory methods
and internal decision-making.

When biomarker data will be used to support a regulatory
action, such as the pivotal determination of safety and/or
effectiveness or to support labeled dosing instructions, the
assay should be fully validated in_a bioanalytical lab.

- FDA 2013 Bioanalytical Method Validation Draft Guidance
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Time I

Biomarker optimized
for clinical program

Biomarker Discovery

)

|
e Testing 6 -12 biomarkers
| assay
Clinical Chemistry or
Luminex for multiplexing
High variability
Sensitivity has not been
determined

Selectivity is not
validated

Validated Biomarker

A

|
Testing 2 -5 biomarkers /
assay
OK variability
OK sensitivity
Selectivity is confirmed
Meets regulatory
guidelines

)
|

Testing 1- 4 biomarkers /
assay

Low variability
Sensitivity (linear range)
has been optimized for
your purpose
Customized for program
/ product
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Novel & routine
Biomarkers

Routine
Biomarkers

Clinical
Assays

Exposure

Drug PK
Assays

Biomarker
Assays

Diverse purposes -
PD, Efficacy & Safety
Surrogacy

Diagnostic
Drug Development

Is the value
normal or
abnormal?

Response

Plasma conc

’ Initial  Treated Time



Will this biomarker be present in the matrix?

Is this biomarker present in the environment?

Is this an endogenous biomarker?

Do disease states affect the concentration of this biomarker?
What is the intra-subject and inter-subject variability?

Is reference material available for this biomarker?

How much are you are willing to spend for this assay?
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Bioanalytical Guidance — assay must be:
= Appropriately collected v

= Selective

= Sensitive v’

= Precise ./

= Stable

« Sample collection and handling
e Freezer (-20°C or -80°C)
* Freeze/Thaw
* Benchtop
* Pre-extraction
* Post-extraction
= DOCUMENTED !
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= Stability to light
* Mercapturic Acids and some Tobacco Specific
Nitrosamines are light sensitive in urine.

e Must collect and transport the urine samples in light

Impenetrable tubes -

= Minimize environmental contamination:

e O-toluidine, an aromatic amine, was shown to leach from
certain urine collection containers (4X > LLOQ) and other
types of plastic ware.

* Nicotine is ubiquitous (tube contamination 20X > LLOQ) -
Methanol rinsed tubes, pipettes, etc. eliminates
contamination.
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= Proper collection and sample handling requires the
preparation of a detailed sample handling manual.

= |f you don’t collect the samples properly to stabilize them
and to eliminate contamination then don’t bother to run

the study.
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= Old LLOQ
e NNN=0.70 pg/ml
« 3-OH-B[a]P =50 fg/ml
= Old assay results (% of clinical
samples that were < LLOQ):
e NNN: >20%
« 3-OH-B[a]P: >40%
= Solution: purchased an AB Sciex 6500 LC-MS/MS and

Response

Baseline Intervention

developed a new assay: If a sample is < LLOQ

e NNN LLOQ =0.20 pg/ml it should not be

+  3-OH B[a]P = 25 fg/ml INCItdedin the
statistics

« Dramatic decrease # samples < LLOQ
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COST S

Icipants

o Dilemma: The more analytes
o per assay the lower the assay 100 fewer
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Variability
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Clinical Chemistry Assay Bioanalytical Assay

Variability

Concentration Concentration

The design of bioanalytical assays using multiple standards
produces constant variability over a large concentration range.
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Number of Participants required to
demonstrate statistical significance

Method Valit
COST SAVI
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Icipants

600

500 -

400

Dilemma: The more analytes
per assay the lower the assay
cost but the precision suffers.

92 fewer
participants

Clinical Lab

300

B \ariability

55 fewer
participants

200

100 -

18 fewer
participants
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Number of participants required to
demonstrate statistical significance
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600

500

400

300

200

100

178 fewer
participants

104 fewer
participants

34 fewer
participants

Clinical Lab

— . Variability

+ High LLOQ

Assay with
15% less

—— — Variability

+ custom
LLOQ
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= Do you have validated biomarker and does it serve your
purpose?
* Multiple answers to that question
* Not all validated biomarker assays are equal

* The performance of biomarker assays for statistical
comparisons for MRTP development can have a direct
Impact upon the costs of your clinical program.
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