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EBF: reflection on bioanalytical assay
requirements used to support liquid

microsampling

“As we continue to investigate further through targeted experiments, we will, as a
community, gain better insight on this topic.”
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Further to the discussions on the bioanalysis of
samples generated wsing microsmpling teche
niques (1) and more specifically the ongo-
ing work of the European Bioanalysis Forum
(EBF) Liqud Microsampling Consortium
1. this articke secks to highlight some of the
“philosophical” aspects around liquid micro-
pling and g b
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mental clements that will form pare of fuure
effarts by the Consortium. Discussion will be
focused on three major areas: sample manipuis
lation, homogenscity of ampls and validation
of assays. The scope of this manuscripe will
be liquid micrommpling and will not focus
on adsorpeion techniques such as dried blood
spocs (DBS) and solid phase microexcracton.

Different microsampling techniques have
created great interest from tnicokineric (TK)
and pharmacokinetic (PK) scentiss, since
they offer the potential to reduce sample
vobumes for exposure assesment in biofiue
ds. For preclinical studies microsampling
can facliate the generation of serial profiles
i rodent exposure evaluation studies, racher
than working with c
rosampling has facilitased the removal
telite animal groups leading 1o substantial
reductions in the number of animals required
and the reduction or elimination of rodent
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pasient popultions.
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European Bioanalysis Forum continued
plans to support liquid microsampling
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Since carly 2008, the European Bioanaly-
sis Forum (EBF) has been actively engaged
in the discussion regarding the use of dried
blood spo (DBS) sampling and has gradu-
ally increased their invohvement by provide
ing sciencesbased input o the developing
dialog within industry on the subject. Our
contribution was buik on the experience of
many experts in our communicy who came
of provid

- Blood: blood is sampled i
Lary concaining ancicoagular]
withous subsequent washod
diluentat the time of sample
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10, or a broader perspective on, the bioanae
lytical challenges of DBS. The commitment
of the EBF commanity to supporting the
development of DBS was illustrated by the
formation of an EBF DBS Consortium, in
which we shared bioanalytical experience
and agreed to perform focused DBS experie
ments. Furthermare, the Consortium cone
nected different stakeholders in bioanalysis
a5 well as in other expertise areas impacted
by this technology, such as pharmacokinets
ics (PK) and toxicokinetics (TK) p). The
resules of the discussions and experiments
performed by the Consortium were shared
with industry at conferences, workshops
and via publications [-6]. This has added
10 the many individual contributions from
the broader scientific pecr communiey )
and other industry consortia. In addition,
in onder o share our thoughts on 3 more
effective strategy for the development and
accepance of the technology in those areas
where it can provide immediate added value,
we tried to provide context to the real or pere
ceived hurdlcs for DBS and shared our vision
‘on how this technology would i into a wider
implementation of microsampling (1. One
element of this vision was to ensure that the

hurdles of DBS would not be inadvertently
generalized and applied to other areas of mice
rosampling. To emphasize the later, onc of
our recommendations was to highlight DBS
a5 one of the approaches’ for microsampling,
rather than ‘the approach’. Consequently,
the EBF-DBS Consortium was rebranded
o refect this commitment and continucd as
the ‘EBF DBS-Microsampling Consortium’.
Afier the recens publication of our updated
recommendations [J, we refocused our
cfforts away from DBS sampling, although
the Consortium offered 1o continue as 2
pivo point if needed. and regrouped around
the opportunities for liquid microsampling
(LMS) approaches. To refect thi, the name
of the Consortium was rebranded to the cure
rent EBF Liquid Microsampling Consortium
(EBF LMS Consortium).

Building the EBF LMS Consortium

Similarly to the inital formation of the DBS
Consortium, we reached out to our members
and invited them to join this new LMS Cone
sortium. Thirtcen companies with hands-on
expericnce and vested interest in LMS signed
up and declared that they were prepared to
share nonproprictary data on LMS experie
menes andfoe be available to perform bioana-
yvical experiments focused on LMS designed
and agreed upon by the team. The team came
wogether for the first time in a workshop on
23 October 2013 in Brussels, Belgium. The
interactive discussion yickded 2 shorelst of
the potental challenges related to LMS, in
addition to some initial deas on experiments
that would be needed to further investigate
some of these scientific or regulatory chale
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Small Volume Handling Protocol

Pipettes

Evaluation of positive/air
displacement pipettes
performed, with each company
investigating 2 pipettes.

Volumes evaluated were 1, 2, 4
& 8 UL (n=6 replicates per
pipette for each volume).

Capillaries

Evaluation of end-to-end
capillaries from 2 different
manufacturers performed by
each company.

Volumes evaluated were 1, 2, 4
& 8 UL (n=6 replicates per
pipette for each volume).

All sites performed the experiments using water (control) and plasma.

The experiments were performed by 2 operators per site (an
experienced daily pipette user and a trained, but infrequent user)

Total of 1536 data points collected

23/11/2016
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Small volume precision and accuracy

evaluation

Plasma

Operator 1,
Pipette 1

4ul 2ul

Accuracy
v (%)

Operator 1,
Pipette 2

Accuracy
CV (%)

Operator 2,
Pipette 1

Accuracy
CV (%)

Operator 2,
Pipette 2

Accuracy
v (%)
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Small volume evaluation — Plasma Accuracy

Volume (uL) Volume (ul)

8 a
8 a

Pipettes Capillaries
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Small volume evaluation — Plasma Accuracy

Pipettes Capillaries
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Small volume evaluation — Accuracy

Plasma Volume AccU racy using Pipettes and Capillaries

e
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Small volume evaluation — Precision

Plasma Volume Precision using Pipettes and Capillaries
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Small Volume Handling Protocol - conclusions

» Accuracy

— Accuracy of pipetting with capillaries is better than manual
pipettes for low volume plasma handling (< 4 pl)

> Precision

— Precision of pipetting with capillaries is better than manual
pipettes for low volume plasma handling (< 4 pl)

» Consequences for the assay:

— For both capillaries and pipettes, the inaccuracy and
imprecisions introduced by the pipetting step for volumes < 4 pl,
makes it difficult to meet current Acc&Prec. criteria for
regulated BA
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Additional thoughts on small volume handing

» Data set shows what we possibly expected -
worsening accuracy and precision at lower
volumes

» 1 and 2L are volumes generally lower than
the industry currently uses

» Pipettes are generally more variable at lower
volumes than capillaries
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Open questions on small volume handing

At what point (volume) is a bioanalytical assay,
and the corresponding conclusions from the
concentration data, impacted by low volume

pipetting?

Or

What is acceptable volumetric accuracy and
precision for microsampling?
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Homogeneity Protocol

‘Control’ plasma vs. Capillary plasma
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2 capillary devices used: Vitrex and Drummond

Images courtesy of Neil Spooner EBF
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Homogeneity Protocol

» Control ‘classic’ plasma vs. Frozen neat capillary
plasma

» Homogeneity in capillary plasma — 4L capillary #1
vS. 4 uL capillary #2

For ease of visualisation all concentration data was
normalised to % of control

[Capillary] — [Control]
[Control]
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Homogeneity Protocol

For ease of visualisation data was normalised to % of control

Key:

Cabazitaxel - Vitrex

7 diff from Control | CV (%) % diff from Control

Control Low

Control High

Bul. Frozen(Dilute (L)

8 ul DilutelFrozen (L)
8 ul Frozen!Dilute (H)
8 ul DilutelFrozen (H)
dul Frozen{Dilute (L)1
dul Frozen/Dilute (L) 2
dul Frozen/Dilute (H) 1
dul FrozenDilute (H) 2
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Homogeneity conclusion 1

» Analyte measured in control plasma is the same as
capillary plasma

23/11/2016
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Homogeneity conclusion 1

Compound Concentration Vitrex Drum;ond
Omeprazole Low 5.7% 2.8% .
Omeprazole High !'10.7% ] 2.5% - Caplllary > control
Midazolam Low d  27% B -52% Caplllary < control
Midazolam High il 0.2% B-a0%
Cabazitaxel Low ‘ -12.7% ‘ -15.0%
Cabazitaxel High ‘ -16.5% " -13.7%
Fasiglifam Low 4.3% 3.3% ] .
Fasiglifam High : 4.5% B s > 39/44 Determinations
Trastuzumab (Herceptin) Low b-0.9% m -8.5% were W|th|n 15% Of
Trastuzumab (Herceptin) High ! 1.4% ‘ -8.7%
EPA Low W 94% bo-3a% control
EPA High a7 0 -6.9%
Buprenorphine Low l -8.4% ‘ -15.9%
Buprenorphine High ll 7.2% -% 12% » 43/44 Determinations
Norbuprenorphine Low 3.9% -0.9% PN
Norbuprenorphine High B 41% n -10.2% were Wlthln 20% Of
Simvastatin Low B ossx B o control
Simvastatin High I -49% D -19.4%
Warfarin Low ‘ -8.1% ‘ -11.9%
Warfarin High b-09% B 0%
Atenolol Low ‘ -18.9% ‘é -7.6%
Atenolol High I 19.7% -2.4%

' EBFE
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Homogeneity conclusion 2

Capillary broken to Plasma transferred to
give plasma portion 2 x 4 pl capillaries for
(10-15pL) analysis

Is the analyte plasma q ﬁ _ # 1
concentration the same i

here

asitis

here?

- g

Plasma concentration data

separated \7

N, L

Centrifuged capillary
)

» No difference between ‘4 yL #1’ and ‘4 yL #2’

» No difference between either of the 4uL capillaries and
a single 8 uL capillary EBE

23/11/2016 hTT-sp://lwww.europeanbioanalysisforum.eu 17 /




Comparison of 4uL #1 to 4uL #2

] Cap1<Cap2§Cap1>Cap2-
< >

Compound Conc. level
Atenolol Low E -0.6%
Atenolol High . -3.8%
Buprenorphine Low E -0.2%
to Buprenorphine High 1.6%
for 5 Cabazitaxel Low -i -10.9%
sl Cabazitaxel High E -0.2%
EPA Low i 0.7%
—> Hq EPA High F 9.6%
Fasiglifam Low -0.8%
.\y Fasiglifam High i 0.6%
Midazolam Low ’ 3.8%
P— Midazolam High F 2.1%
—> #2 Norbuprenorphine Low H -0.1%
“L‘ Norbuprencrphine High ! 1.9%
R7 Omeprazole Low ! 1.3%
Omeprazole High 1 1.7%
Trastuzumab (Herceptin) Low -1.6%
Trastuzumab (Herceptin) High . 47%
Warfarin Low ! 1.3%
Warfarin High i -0.9%

No trend in bias
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Comparison of 4uL #1 and #2 to 8uL capillary

8uL<#1 : 8uL>#1 SuL<#2 8 puL>#2
<€ > <€ >
Compound Conc. level
Atenolol Low 1 0.5% 0.0%
Atenolol High - 10.7% - 6.9%
Buprenorphine Low ! 2.2% ! 2.0%
Buprenorphine High i -0.7% ; 0.9%
Cabazitaxel Low ! -1.0% - -11.9%
Cabazitaxel High ‘ -4.1% ‘ -4.3%
EPA Low o -17.5% o -16.9%
EPA High o -16.0% [ -6.4%
Fasiglifam Low I 11.9% l 11.1%
Fasiglifam High AN 15.5% ‘_ 16.2%
Midazolam Low [ -6.0% -2.3%
Midazolam High [ -5.4% ‘, -3.3%
Norbuprenorphine Low ’ 2.4% 2.4%
Norbuprenorphine High [ -2.0% E -0.2%
Omeprazole Low [ -1.5% -0.2%
Omeprazole High ‘ -2.9% ‘. -1.2%
Trastuzumab (Herceptin) Low . 6.6% 5.0%
Trastuzumab (Herceptin) High ‘ -1.0% .F 3.7%
Warfarin Low [ -6.8% -5.5%
Warfarin High i -0.9% -1.8%

'
All 4pL capillaries within 20% of Coﬁcentrations determined in 8|JLé

EBF
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Additional thoughts on handling
capillaries for microsampling

» The capillary diluent is important and should be
assessed prior to implementing a capillary
microsampling approach, for compounds with high
log P recommend adding protein to diluent.

» Handling capillaries requires manual skill and is
more labour intensive than conventional blood and
plasma sampling approaches.

» Training and experience are key to ensure best
data quality

23/11/2016 hTT-sp://lwww.europeanbioanalysisforum.eu 20 /



Conclusions

» Capillaries offer better Acc & Prec. performance in plasma than
handheld pipettes

» When handling < 4L, inaccuracy and imprecision introduced by
the pipetting step may compromise the assay to meet current
Regulated Bioanalysis Acc & Prec. acceptance criteria

— What is acceptable volumetric accuracy and precision for
microsampling?

» Homogeneity of sample does not seem to be compromised when
preparing plasma using current industry used capillary volumes

» Advice: the industry would benefit from best practise handling instructions
for low volume sampling devices to obtain the best quality data

EBF
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