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Minimising Usage of Experimental Animals

13:30 15:30 Pier 3: 3R Workshop (Parallel)
Workshop moderator: Amanda Wilson
The ions will focus on i opportunities and solutions to
minimise usage of experimental animals in relation to in vivo tox/PK
A ? studies (we plan to engage with the stakeholders running these
studies to identify continued hurdles) and how the BA community can
g\" reduce usage of blank (rodent) matrices after ICH M10
N implementation.

Building on the broader ity experience, the EBF stays connected to promote need for the 3Rs

to be included in the bi Iytical mind:

Itis ly believed that bi Iytical chall are dealt with, and the adoption of the 3Rs is

now the responsibility of others. However, a recent NC3R survey puts a spotlight on the opposite:
hurdles in the BA lab, real or perceived, are still creating a barrier to promote the 3R.

This recent survey and the implementation of the ICH M10, also in regions less familiar with the 3Rs
principles, invites the bioanalytical community to reconnect. The EBF, together with other industry
groups, wants to provide a continued platform for these discussions.

At the 15t OS and in a handshake with the NC3Rs, we host this Pier-workshop to take a deeper dive
into those (real or perceived) issues. At the same time, we want to take a look at how the ICH M10
provide new opportunities of creates new hurdles to reduce unnecessary use of rodent (or in general
experimental animal) matrices when alternatives can be scientifically defended.

The workshop is planned as a panel discussion around specific questions inspired by the NCR{S sd'rvey
and paragraphs from the ICH M10 guideline £l
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» Focus on 2 areas

» NC3Rs microsampling
survey findings
— Are the bioanalysis challenges
Real or Not?

— How do we mitigate the
REAL challenges?

» ICH M10

— What are the 3Rs
opportunities?

— How do we enable their
implementation?
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- Workshop

» Introductory presentations to set the scene
— NC3Rs microsampling survey results
— ICH M10 impact on 3Rs

» Panel discussion
— Panelists....
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NC3Rs - microsampling working group

» Pharma, CRO, —
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i Reducing pre-clinical blood volumes for
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toxicokinetics: toxicologists, pathologists
and bioanalysts unite

Bioanalysis 2014, 6: 2965-2966.

» Microsampling in toxicology
studies

» Working together to
encourage uptake of
microsampling
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Overcoming the barriers to the uptake
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) harmonisation for better health

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

ICH HAaRMONISED GUIDELINE

QUESTIONS AND ANSWERS TO ICH S3A: NOTE FOR
GUIDANCE ON TOXICOKINETICS: THE ASSESSMENT OF
SYSTEMIC EXPOSURE IN TOXICITY STUDIES

FOCUS ON MICROSAMPLING

S3A Q&As
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E B F & 3 RS Feedback from the European Bioanalysis

Forum liquid microsampling consortium:
capillary liquid microsampling and
assessment of homogeneity of the resultant
samples
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EBF: reflection on bioanalytical assay
requirements used to support liquid
microsampling
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White Paper

Microsampling for quantitative bioanalysis, Bioanalysis
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AAPS/EBF survey

European Bioanalysis Forum

Shefali R Patel* ', Peter Bryan?, Neil Spooner?, Philip Timmerman? & Enaksha recommendation on singli(ate analysis for
i i 5 . . . .
Wickremsinhe ligand binding assays: time for a new
mindset
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i 2021 Cross-Sector Survey NC

3R®
» How widely is m Pharma/Biotech
microsampling used company
In tox studies m Agrochemical company
currently?
> 54 surveys from 44 OCRO
different .
organisations = Academia
Other*

Other* = food company (1); government research facility (1)

8 / = Similar number of surveys from

7, https://www.nc3rs.org.uk/microsampling-toxicology- UK (18), rest of Europe (17) and
' maximising-scientific-business-and-3rs-advantages USA (17).



https://protect-de.mimecast.com/s/YodbCLZj2GtYNzmwziqAtA3?domain=nam04.safelinks.protection.outlook.com

e When microsampling is included, what

refinements, or other scientific benefits, have g C
been achieved?

More time-points from same animal

Reduced blood loss

Can integrate / compare different data in

same animal
Less invasive technique / more accessible
sampling site
Shorter procedure time e
Less handling / restraint = Mice
Shorter time in warming chamber m Rats
Sampling for additional purposes / analyses .
¥ ‘. in same animal
5 0 5 10 15 20 25 30 35 40
i o Number of respondents
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Which molecules do you use microsampling NC
with? 3R>
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EBF
Which molecules do you use microsampling

NC
3R®
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Most common reasons preventing the use of
microsampling

Need mutiple samples (ISR, ADA, clinchem, biomarkers etc) so need larger volumes

Bioanalytical method validated for larger samples (avoid validation or mixture of methods)
Weare able to perform microsampling, but are not often requested for this

Aversion to change away from standard (historical) processes

We have tried microsampling but it is not suitable for the molecues we work with

Technique nat set-up: lack of experience/trained staff (sample collection)

Technique nat set-up: lack of experience/trained staff (sample analysis)

Concerns regarding additional samples from maintest animals affecting toxicity thresholds
Not convinced the bioanalytical properties are acceptable (assay sensitivity, homogereity etc)
Concerns regarding reguatory acceptance

Need larger volume samples to perform Thyroid Hormone analysis

Concerns regarding additional samples from main test animals affecting clinical pathology profiles

Concerns regarding disturbance (to the animals or the other data being collected) [N ] pharma ] CRO
Concerns regarding risk of cross-contamination |l .
CRO not amenable to using main study animals for TK sampling |l .AgChem .Academla
Difficuty in sourcing or working with tiny tubes/small equipment Other
f (“onoerrs regarding additional burden to animals due to higher number of sampling procedures I
i Client agreement/acceptance I
~ 0 3 6 9 12 15 18 21

Number of respondents




Most common reasons — bioanalytical can help to
address?

» Need multiple samples (ISR, ADA, clin chem, biomarkers etc)

» Bioanalytical method validated for larger samples (avoid more validation
or mixture of methods)

» We have tried but not suitable for the molecules we work with

» Technique not set up : lack of experience / trained staff for sample
analysis

» Not convinced the bioanalytical properties are acceptable (E.g assay
sensitivity, homogeneity)

» Concerns regarding regulatory acceptance

Are these REAL or NOT? Other concerns?




Suggested Questions to get started - microsampling

» How can the bioanalysis community address the industry concerns blocking the
broader uptake of microsampling in non-clinical studies?

e Multiple samples for multiple endpoints — why do we focus only on
miniaturisation of PK assays, what have we learnt and can we apply to

biomarker and ADA?
e Cross validation from macro to micro — can we define the requirements?

e Broader modality application — anyone who would like to share their
experience?
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ICH M10 and impact on 3Rs

» Surrogate Matrix
» Dilution
— Quality controls
— Dilutional linearity & hook effect
> Stability
» Singlicate analysis in LBA
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Surrogate matrix

» Allowed only in cases of rare matrices?

— 2.2.1 “In some cases, it may be difficult to obtain an identical matrix to
that of the study samples (e.g. rare matrices such as tissue, CSF, bile
or in cases where free drug is measured). In such cases surrogate
matrices may be acceptable for analytical method validation.”

» Or is there a science based opportunity?
— 2.2.1 “The choice of surrogate matrix should be scientifically justified.”

> Calibration

— 3.2.4 & 4.2.3. “Calibration standards should be prepared in the same
biological matrix as the study samples”

— “If needed, the use of surrogate matrix should be scientifically justified”

L W wlae  w el et gl i e s wd wm R  wmE  a  Maee e S oM SN S Sl e e Sl o e oLl S ol e ol



Impact: Surrogate matrix for calibrators

“Calibration standards should be prepared in the same biological matrix as
the study samples”

» Use of Surrogate Matrix for calibrators has good scientific rationale
» Also important for 3R’s

— Reduction in matrix use can be significant

— 20-30 mL used for bulk preparations

Species Bodyweight Available Blood Serum/ Plasma
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Dilution - Chromatography

» Dilution integrity
- 3.2.7
— “At least 5 replicates per dilution factor should be tested”

— “In the cases of rare matrices, use of a surrogate matrix for dilution
may be acceptable. It should be demonstrated that this does not affect
precision and accuracy”

- 3.3.2

— “Analytical runs containing samples that are diluted...include dilution
QCs.....same dilution factor....highest and lowest dilution factors”




Dilution - LBA

» Dilution linearity and hook effect
—4.2.6

— “The same matrix as that of the study sample should be used for
preparation of QCs for dilution”

— No specific mention of rare matrices here

— “...diluting sample with blank matrix....at least 3 independently
prepared dilution series...”

» Dilution quality controls during analytical runs
— Not specifically mentioned in 4.3.2 acceptance criteria
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Impact: Use of Matrix for Dilution

“Dilution linearity should be demonstrated by generating a dilution QC... and diluting this
sample

.. with blank matrix to a concentration within the calibration range.”

» Due to the sensitivity of LBA methods these dilutions can be very large
» Toxicology studies especially

— Dosed at up to 10x planned clinical dose
o Large Cmax

— Repeat dosing for short period
— 250-500 samples per study
» This requires large volumes of animal matrix

b — 26 week study in Cyno-
8 | .'/ X 0 270mL plasma or 25 Monkeys.

i — 5 week study in Mouse i
. ‘ 0 125 mL serum or 35 terminal bleeds
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Impact: Stability samples

The storage and analytical conditions applied to the stability tests, ...should reflect
those used for the study samples.”

3.2.8 & 4.2.7 “Stability of the analyte in the studied matrix ... One bulk QC should
be prepared at each concentration level. For each concentration tested, the bulk
sample should be divided into a minimum of three aliquots”

» Samples are usually multiple use aliquots
— Large volumes
» Preparing 3 sample sized aliquots
— Results in significant wastage of sample at each time point
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Opportunity: Singlicate analysis in LBA

1 or more well(s) per sample’

> 4.2 “...If method development and method validation are performed using

White Paper

For reprint orders, please contact: reprints@future-science.com I BIOOnOIYSI S

European Bioanalysis Forum
recommendation on singlicate analysis for
ligand binding assays: time for a new
mindset

e Goodman?, John Hood? & Philip Timmerman*#

Assessment of Data

» Data was originally processed as
duplicate analysis

» Re-analysed as singlicate using the
first replicate from the duplicate
analysis

No Significant Impact

» Singlicate vs duplicate concentration
showed strong correlation

» No impact on TK/PK parameter
estimates using singlicate vs duplicate *
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Suggested Questions to get started — ICH M10

» Minimising the use of matrix
— Surrogate matrix justification
— Dilution QCs in validation — all dilution factors or bracketed dilutions?
— Stability QCs mimicking test sample volumes, is there a workaround?

» Singlicate analysis
— What are we afraid of?

— What would it take to make singlet sample analysis in LBA routine i.e. any
changes to our approach in method development to facilitate decision
making
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Contact Information

EBF

Questions: info@e-b-f.eu

European Bioanalysis Forum vzw

www.e-b-f.eu


http://www.e-b-f.eu/

