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Micro-Collection (Capillaries)

“Blood microsampling using capillaries for drug-exposure determination early
preclinical studies: a beneficial strategy to reduce blood sample volumes”
Bioanalysis (2014) 6(3), 293-306

Micro-Plasma (Capillaries & micro separation tubes)
A novel approach to capillary plasma microsampling for quantitative
bioanalysis, Bionalysis (2013) 5(9), 1131-1135

End to End Micro Pipettes with Anticoagulant

* Micro sampling allows for more time points from animals

Cat. No. Description UoM
173313 End to End Micro Pipette, 8uL, K2EDTA 1000
174113 End to End Micro Pipette, 10uL, K2EDTA 1000
172513 End to End Micro Pipette, 15uL, K2EDTA 1200

Analytical Sales and Services is excited to be investigating products to
assist with everything from micro-blood collection and micro-plasma
separation to the 96 well plates & caps/seals for their storage.

Keep your ears open for updates!
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Capillary Microsampling (CMS) of Whole Blood for Drug Discovery Studies in Mice:

an Alternative to DBS Sampling in Bioanalysis

W. Korfmacher', M. Fitzgerald', Y. Luo', S. Ho', J. Wang', Z. Wu', R. Knapp', G. Snow? T. O’Shea’
'Drug Metabolism and Pharmacokinetics, Sanofi, Waltham, MA USA; 2Agilux, Worcester, MA USA

0 Overview

The capillary microsampling (CMS) method is described and
shown to be useful for rodent drug discovery PK studies. The
described CMS procedure has multiple advantages:

Sampling from rodent tail vein is straightforward

Only 8 pL blood sample required for each timepoint: Process can be
modified for plasma generation (albeit with sample volume
increases)

Addition of dilution solution (25% ACN in water) at time of sampling
stabilizes sample quickly

Sample can be frozen and more than one aliquot can be taken from
each sample

Diluted blood sample can be handled by the bioanalysis group
using the same procedures employed for higher volume samples

e Introduction

For the pharmaceutical industry, the reduction in number
of laboratory animals employed in studies is a continuing
objective. For mice, serial sampling can still be a challenge due
to the small volumes of blood that need to be collected. In
recent years, dried blood spots (DBS) have been tested as an
alternative sampling method. In DBS sampling, a typical blood
volume is 15 pL per spot. While DBS provides a way to collect
small sample volumes, it can produce challenges when it gets to
the bioanalytical (BA) lab. Capillary microsampling (CMS) is a
relatively new technique for collecting small volumes of blood or
plasma. CMS has been described in recent publications by Ove
Jonsson and others (1- 4) and can be used to collect small
volumes of blood or plasma. In the described CMS method, we
collect 8 pL of whole blood for each sample timepoint.

e Methods

In our initial mouse studies, we compared blood CMS
serial sampling with plasma serial sampling by dosing via oral
gavage a single compound into six mice, using three mice for
blood CMS samples (8 pL of whole blood/sample) and three mice
for plasma samples (30-35 pL of whole blood for each sample in
order to get 10 pL of plasma). We also compared CMS samples to
whole blood samples collected via the conventional approach. We
then employed the CMS approach to investigate time-dependent
pharmacokinetics of a test compound in mouse. On Day 1 of
dosing, nine timepoints were collected from each mouse and then
repeated on Day 5 of dosing from the same animals. Obtaining full
pharmacokinetic profiles on two different days from the same
animals was made possible by this CMS sampling approach.

° Methods

CMS has the advantage that it is a “wet matrix” that is
compatible with standard discovery BA processes. As shown in
Figure 1, at the time of collecting the CMS sample, each sample was
placed in a sample tube that contained 72 pL of a dilution solution
(25% acetonitrile in water). The CMS sample was vortexed in the
sample tube to allow the blood to mix with the dilution solution. The
assay utilized standard protein precipitation of a 25-pL aliquot of the
diluted blood samples. The calibration curve was made by using the
same diluted blood matrix. The analysis was performed via HPLC-
MS/MS procedures using a Sciex API 5000 mass spectrometer. The
diluted blood samples were able to be assayed using standard
discovery BA methods. For most compounds, we were able to reach
1.0 ng/mL as our limit of quantitation (LOQ); this LOQ is sufficient for
most discovery PK assays.

Figure 1 Capillary Microsampling (CMS)
Method

® Capillary microsampling

At the time
of sample
collection

.

8.0 L blood + 72 pL of 25% ACN/water

=
b |
8.0 blood

© Blood sample analysis

25.0 pL diluted blood sample +
protein precipitation

Assay by LC-MS/IMS
=

*Photo selected from “Capillary Microsampling of Liquid Matrices” poster by Ove .
Jonsson, AstaZeneca R&D, Sweden.

Results: Case Study 1:

eComparison of Plasma Serial Bleed with CMS

For three test compounds, dose test compound at
10 mg/kg PO in the mouse (N = 6)

N=3 mice collect plasma 10 pL/sample
N=3 mice collect blood CMS 8 pL/sample

The three test compounds had in vitro Cb/Cp of 1.5 — 2.6

Test Compound In Vitro Cblood/Cplasma*

A 26
B 2.0
C 1.5

* Assay based on method similar to method of Yu et al. (5).

a Compound A 10 mg/kg PO in Mouse
Bioanalysis (BA)

Similar LOQs can be obtained from plasma or CMS samples in discovery BA

Plasma LOQ is 0.5 ng/mL CMS Blood LOQ is 1.0 ng/mL*

CMS Blood Assay: 0 ng/mL
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(* Note: 0.1 ng/ml in diluted blood = 1.0 ng/ml in whole blood.)

e Compound A
10 mg/kg PO in Mouse

Samples:
Plasma: 10 pL/sample
N=3 mice

Blood:CMS 8 uL/sample
N=3 mice

In Vitro
(Cb/Cp)
Cmax 1.5

(B/P) Plasma (P)
AUC (B/P) 1.1 Blood (B)

e Compound B

10 mg/kg PO in Mouse

Study 2, Test Compound: B e b e B e
Time points: 0.25, 0.50, 1, 2, 4, 8 and o
24h

b ==
Samples: =
Plasma 10 pL/sample/N=3 mice
Blood CMS 8 plL/sample/N=3 mice

In Vitro
(Cb/Cp)

Cmax 1.1 Cmax AUC 4,
(BIP) Sample (ng/mL) (ng*hr/mL)

Mean PK Parameter Comparison

Pl P 807 13600
AUC (B/P) 1.1 aoms ()

@ Compound C
10 mg/kg PO in Mouse

Study 3, Test Compound: C

Time points: 0.25, 0.50, 1, 2, 4, 8 and
24h

Samples:
Plasma 10 pL/sample/N=3 mice
Blood CMS 8 pL/sample/N=3 mice

(CoiCp)

Cmax 1.6 Cmax AUC,
(B/IP) Sample (ng/mL) (ng*hr/mL)

Summary of
the Mouse Blood PK Study for D

Compound D

Mean waicMs

Parameter Units
we

Cowe  ngmL 267 082
[ hours 25 082
ng*hours!
AUCws 19 676
MRT  hours 32

Plasma (P) 394 2150
AUC (B/P) 1.3 Blood (B) 611 2770

m Results: Case Study 2: Comparison

of Whole Blood Sample with CMS Sample

Test Compounds: B, D, E

Animal: C57BI/6 mice, Female (N = 4)

Route/Dose PO/10 mg/kg

Sample Time: 0.25,0.5, 1, 2, 4, 8 and 24h post dose

Sample Matrix: Whole Blood and CMS Blood

Sampling Method: Mouse: Tail snip for CMS and whole blood

Summary of
the Mouse Blood PK Study for B
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Compound B
Mean  Mean
we  cums
Crex  ngimL 914
tie hours. o5 123
ng*hours!
mL

Parameter  Units

AUCu 14500 15600

MRT  hours 188 182

Blood (B) 872 14700

CMS and whole blood samples provide equivalent results

Summary of
the Mouse Blood PK Study for E

Fomperd § At bawd regas tempany and
B L) ass g e pnan o) Voma

Compound E
Mean  Mean WBICMS
we  cus
Cowe  mgmL 204 252
ta hours 61 62
ng*hours!
mL

Parameter Units

AUCun 2000 3270

MR hours 02 o3

Conclusion: CMS and whole blood samples provide equivalent results

Results: Case Study 3: A 5-Day Mouse
PK Study Following Repeat QD IV Doses

® Goal: | i 1 of time di

i p PK in mouse
following 5 day repeated dosing

Animal: CB17 SCID mice, Female (N = 4)

Route/Dose IV/10 mg/kg (QD for 5 days), Compound F

Sample Times: Day 1: 0.033, 0.083, 0.167,0.5,1,2,4,8,24 h
predose on Day 5, then

Day 5: 0.033, 0.083, 0.167,0.5,1,2,4,8,24 h
Sample Matrix: Blood

Method:  Tail p with CMS

19 samples total per mouse (19 * 8 uL) =
152 pL total blood volume per mouse
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Results: 5-Day PK Study Following Repeat
QD IV Doses (10 mg/kg) in Mouse

Compound F

Parameter  Unit ~ Day1 Day5 Day5/Day1
AUClast ng*hrimL 10400 19700  1.89
cL mUminkg 173 161 093
Vdss  mlkg 1160 1090 094
2 hr 135 148 14

Comparison of Day 1 vs Day 5 PK profiles in same mouse possible with CMS

m Conclusions

©® CMS of blood works well and can be used for serial bleeding in
discovery mouse PK studies including multiday studies

Similar PK profiles were obtained from plasma and blood
samples for compounds with Cb/Cp = 1-2. Further
investigations are ongoing to evaluate the relationship of the in
vitro Cb/Cp ratio results vs the blood and plasma PK profiles

CMS blood samples provide equivalent data as that generated
from whole blood samples

In addition to PK studies, application of this sampling
approach for PK/PD and TK studies in rodents should provide
reduction in animal numbers and enhanced data quality
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