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Celerion - History

Harris
Laboratories
1935

Chemistry
Laboratory
19691 1stclinical
trial

MDS Harris
Oct 1996

Sold to MDS

MDS Pharma
Services
Nov 2000

Took on MDS
name and merged
with Phoenix

- International

Celerion
Mar 2010

MDS divested
Early Clinical
division

Celerion
Dec 2015

Acquisition of
Assign Clnical
Research

Celerion
Current

~1,100 employees
3 CRU units
2 BA facilities

. Global Capabilities
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Global Bioanaltical Services

/4

Lincoln, Nebraska, USA

A 30,000 sq. ft.
A > 40 years of operation
A Last FDA Inspection: January 2019 i ZERO observations

LC-MS/MS (25 Systems) & ICP/MS

Ligand Binding Services - Flow Cytometry, EliSpot, ELISA,
MDS, SIMOA

Immunogenicity testing
Clinical biomarkers

Genomic (qRT-PCR)

Genetic (PCR) Assay Services
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A 40,000 sq. ft. (4,300 sg. m.)

A > 35 years of operation

A SwissMedic certified (OECD)

A Last FDA Inspection: Feb 2019 i1 ZERO observations

LC-MS/MS (13 systems)
Metabolite Identification by HRMS
Ligand Binding Services (ELISA, ECLIA, RIA, SIMOA)

Immunogenicity testing and Alpha Lisa (ADA, nAb)



http://mycelerion/gbl/corp/Marketing/Site%20Photos/Lincoln%203.jpg
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Data Capturing and Data Integrity

A LIMS configured on the Citrix MetaframeE  Ser v e
Thermo Fisher - thern‘]o A Bi-directional interface with analytical instruments
V;/.aG tL”\S/ISO e SClentlflC A Tracking of samples, use of barcoded labels
A Export of data for reporting
All computer/
_ _ - A CMS system of all temperature controlled areas automated
Vaisal aXI??VSVLmCE m A Monitoring of temperature and humidity systems are 21
- A Alert and reporting function CFR Part 11
compliant
Terrington Data A One of the first global CROs to have an ELN system
Man agemept e . A All equipment, reagents and supplies are bar-coded
ElneiEE= ‘:,g{.Terrlngton A Real-time QC
7.16 (ELN) )
A Virtually paperless laboratory

Release 11

© Celerion 2020. All Rights Reserved. | -
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Electronic Laboratory Notebook

Improved Process - Overall Integration

ufln
IEI Reference Compounds b Equipment/Instruments
X X
... Biological Matrices A Reagents/Chemicals i Material/Supply
>

e Lead-in ° Validation C)\ Sample Analysis

A Integrated documentation process

EQ Real-time Quality Control Checks

© Celerion 2020. All Rights Reserved. | -
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Data Traceability back to the or.i

Celerion Database

Sample Manifest (Watson LIMS)

lﬂﬂ]_] Full Traceability from BarCode via

Barcoded Label Scan A Subject Number
(Celerion & Third Party) A Visit No. / Timepoint

A Accession No.
A Result / Concentration




What Are Biomarkers?

AFor the purposes of the this talk, a Biomarker is an
endogenous substance, which can be measured, and for
whi ch 1 to0os concentration cor
disease state or to a treatment regime.

| &

? celerion

EEE——



Howeveré
AHowever a more practical definition could be:

NA Bl omarker could be a subs
be measurable, which may or may not change Is response

to a disease, and can depend on age, gender, time of day,
and astrological signeo
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A Broad Category

AThe Biomarker category is a broad one and covers 1000s of years
of medical history, allegedly starting with sweet tasting urine
(diabetes) and continuing today with regular advances in disease
detection and monitoring as well as evaluating treatment across
nearly all fields of medicine.
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Biomarkers in Drug Development

AfThis guidance helps sponsors of investigational new
drug applications (INDs) or applicants of new drug
applications (NDAs), abbreviated new drug
applications (ANDAS), biologic license applications
(BLASs), and supplements validate bioanalytical
methods used in human clinical pharmacology,
bioavailability (BA), and bioequivalence (BE) studies
that require pharmacokinetic, toxicokinetic, or
biomarker concentration evaluation. This gwdance
can also inform the development of bioanalytical
methods used for nonclinical studies that require
toxicokinetic or biomarker concentration data. 0

A Bioanalytical Method Validation: Guidance for Industry, FDA CDER CVM
May 2018
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BEST Biomarker Category and Examples of
Corresponding Drug Development Uses

Diagnostic Patient Selection

Detect a change in the degree or extent of a disease

_m Indicate toxicity or assess safety
Provide evidence of exposure

Identify individuals on the basis of effect
from a specific intervention or exposure

Stratify patients
Enrichment; inclusion/exclusion data

Efficacy biomarker/surrogate endpoint

Predictive

Pharmacodynamic/
Response

Biomarker Categories

sajdwex3 asM JO }Xajuo0)

Show biological response related to
an intervention/exposure

Indicate the presence or extent of toxicity
related to an intervention or exposure

Susceptibility/
Risk

Indicate the potential for developing a
disease or sensitivity to an exposure
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Examples of Biomarker Intended Use In
Drug Development

ADefining inclusion/exclusion criteria

ADefining treatment allocation arms

ACessation of a patientédés partici
AEst ablishing a drugds proof of
ASupporting clinical dose selection

AServing to enrich clinical trial for an event or population of interest
AEvaluating treatment response

AFDA.gov/drugs/biomarker-qualification-program/context-use
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Common Examples Of Biomarkers

ACholesterol i Coronary and Vascular Disease
Alnsulin i Diabetes

ABRCA1 i Breast Cancer

APSA'T Prostate Cancer

ARheumatoid factors i Rheumatoid Arthritis
ABilirubin 7 Liver Function

AWhite blood cells i Infection
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Biologic Qualification vs Analytical
Validation

ABiologic Qualification AAnalytical Validation
ADemonstrating the marker tracks ADemonstrating the assay
the biologic change that it is measure the analyte of interest
Intended to and inform on the and what are the limitations of
Impact of a therapy of disease the measurement.
State
BIOLOGY BIOANALYSIS
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Biology I Clinical Laboratories

ASSAY | REF RANGE UNITS DISEASE STATE
Albumin | 4.0-5.1 g/dL Hepatic
Bicarbonate, Urine | TBD Renal
Bilirubin, Total | 0.2-1.6 mg/dL Hepatic
Calcium Urine | 0.0 - 300.0 mg/dL Renal
Chloride Urine | 110 - 250 mEg/L Renal
Cholesterol Total | 119 - 268 mg/dL Lipidemia
0.69 - 1.20 (M)
Creatinine Serum 0.50-0.90 (F) mg/dL Renal
Creatinine Urine | 14 - 326 mg/dL Renal
0.69 - 1.20 (M)
Creatinine Serum, Enzymatic 0.50 - 0.90 (F) mg/dL Renal
Creatinine Urine, Enzymatic | 14 - 326 mg/dL Renal
Cystatin C | 05-1.1 mg/dL Renal
Ethanol | 0.0-10.0 mg/dL Hepatic
Free Fatty Acids | 0.00-0.89 mEqg/L  Lipidemia/Diabetic
HDL Cholesterol | 30-93 mg/dL Lipidemia
Inorganic Phosphorus Urine | 0.0-500.0 mg/dL Renal
LDL Cholesterol | 58 - 188 mg/dL Lipidemia
Lipase | 14-91 U/L Pancreatic
Magnesium, Urine | 0.6-13.7 mg/dL Renal
Potassium Urine | 25-120 mEq/L Renal
Sodium Urine | 40 - 220 mEg/L Renal
Triglycerides | 40 - 287 mg/dL Lipidemia
Total T3 | 84 - 160 ng/dL Endocrine
Total T4 | 4.6-11.0 ug/dL Endocrine S———
TSH | 0.4-4.0 ulu/mL Endocrine celerion



Regulatory Language

AWhen it comes to analyzing Biomarkers there are some terms we
should define upfront because they are key to developing effective
methods:

AfContext of useod

AfFit for purposeo 1 -p
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Context Of Use

A The Contextof Use(CoU) f or a Bi omar ker i shedredmstarees by t
under which the drug development tool is to be used in drug development and
regulatory reviewo

A In other words, what is the purpose of measuring this biomarker?

A The CoU is critically important to analysis and dictates the level of rigor required when
developing and validating a method.

A The CoU may also evolve over time as more experiment data is collected, and as such
Biomarker methods should likewise be expected to evolve.
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Context Of Use In Validations

AWhen the CoU is only in early phase exploratory research work it may
only be necessary to detect the presence or absence of a biomarker
above a set threshold. Very simple methods.

AHowever, for a Biomarker assay that is expected to replace an existing
safety assessment a fully validated method that reliably, accurately and
precisely measures concentrations across a broad range would be
required.

Aln all cases, the analytical method should be Fit For Purpose,
depending on the Context of Use.
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FFP 1T Fit For Purpose

Paraphrasing from the FDA BMV May 2018:

A The fit-for-purpose (FFP) concept states that the level of validation should be appropriate for the
intended purpose of the study.

A For assays intended to support early drug development (e.g., candidate selection, go-no-go decisions,
proof-of-concept), the sponsor should incorporate the extent of method validation they deem

appropriate.

A Pivotal studies that require regulatory decision making for approval, safety or labeling, such as BE or
pharmacokinetic studies, should include bioanalytical methods that are fully validated.
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Focus On Analysis

AFor Biomarkers that are well categorized, such as those that have
several decades of experimental history, like insulin, analysis is
relatively straight forward, you just grab an off the shelf commercial
kit and follow the instructions.

AValidation of these methods is also fairly routine, however there
are still areas that require special attention, such as stability and
parallelism.
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Using Biomarker Kits

«Biomarker Kits are only good for measuring kit
components T and sometimes not even then»
I Harley Williams

AKits need to be verified against known external samples

A Stability testing with spiked QCs only tells you how stable
the kit reference item is, and says nothing about the
actual stability of the samples.
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Commercial Diagnostic Kits

ADiagnostic kits are generally developed for use as clinical
diagnostic tools - their suitability for use in such studies
should be demonstrated

ADiagnostic kit validation data provided by the manufacturer
may not ensure that the kit method is reliable for drug
development purposes.

A Site-specific validation should be performed

A Calibration curve with a sufficient number of standards
across the calibration range

AActual QC concentrations should be known —_—
celerion



Commercial Diagnostic Kits

AStandards and %_Cs should be prepared in the same
matrix as the subject samples

Alf the analyte source (i.e. reference standard) in the kit
differs from that of the sub]Ject samples (e.g. the sample is
a protein isoform of the reference standard), testing
should evaluate differences in assay performance of the
Kit reagents

Alf multilc_)le kit lots are used within a study, lot-to-lot
variability and comparability should be addressed for any
critical reagents

AlIndividual batches usingI multiple assay plates 1e.g., 96-
well ELISA plates) should include sufficient replicate QCs
on each plate to monitor the accuracy of the assay.
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Novel Biomarkers

Developing and validating methods for novel Biomarkers on the other
hand can be quite another story:

AExperimental properties, such as stability, may be unknown
ABaseline levels may vary depending on population
ACommercial kits my not exist, or may not be reliable

AAdditional development time may be required

EEEasseSSE—
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Main Message From The EBF

B are NOT PK assa\)
e 0

|l omar ker a says
come PK assays!

O D

s h o developeddike PK assays

NThey
PK assayso

They should not be validated | 1 k e

Comparing PK and Biomarker assa\)
| 1 enso
- Marianne Scheel Fjording

N
A
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Communication Is Key

ABefore we start any Biomarker work we need to know exactly what
IS required for the study:

A Expected concentration ranges
A In Normal or Disease state, different Populations, Age, Gender, etc

A Expected CHANGES in concentration
A Up or Down? Large or Small changes? Is there a safety limit?

A Expected duration
A 1s stability a factor? Will reagents remain available?

A What is the Purpose of testing this Biomarker?
A For Efficacy Testing or Safety Data? Or just Exploratory?

S E——
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Understanding the Biomarker

APhysiological variability needs to be understood first.
What is normal, what is not?

APhysiological variability needs to be > assay variability.

Alf small changes are expected a very sensitive assay is
needed

Alf large changes are expected then accuracy may be
completely irrelevant.
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