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Introduction

Among the goals of in vivo toxicology studies iIs collecting blood
for:

£ Toxicokinetics (TK)
£ Hematology

£ Serum Chemistry

£ Additional biomarkers

Current TK analysis requires large volumes of blood
£ 400-600 nL per bleed

I Not an issue for large animal species
I Severely limits testing for rodents

A Rats are typically bled 2 to 3 times in a 24-hour period
» Max blood collection/week = 1200 niL
A Mice even more restrictive

) £% Bristol-Myers Squibb
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Why i1s DBS Importatat Preclinical
Toxicology?

Blood is the preferred medium for analysis Clinically and
Preclinically

Challenge is to obtain this information

£ Without compromising the study

£ While enabling collection for other critical blood-based
endpoints.

Animal Welfare
e 3RS
I Blood volume limitations
AIACUC directive
A Reliability of results from compromised animals

I Scheduling challenges
ATiming of Clin.Path., TK, and Necropsy afflysesrers Squibb



Pilot Study DN09045

Study Objectives
£ Exploring DBS technology TK application

I The first in vivo feasibility test at BMS

I Direct comparison of plasma to DBS from same
animal

Also a secondary objective:

£ Reduce blood sample collection using micro sample |
collection tubes Wt

I Until DBS technology can be fully implemented, we
need to try to find ways to decrease blood volume.

I Narrower tube enhances ability to separate plasma
from cellular layer
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Study Design

Study start; October 2009
3 Groups/Single dose

£ Compound-X
I Terminated compound
£ Omeprazole
I Marketed Proton Pump Inhibitor (Prilosec)

Group Dose (mg/kg) E/n(::_u/[(nge; CO?;Z?;:?;IOH NuTatigr d
1 Control 0 5 - 2M; 2F
2 Compound X 150 5 c{0) 6M; 6F
3 Omeprazole 10* 5 2 6M; 6F

* Dose selected based on literature (Martelli A, Mattioli F, Mereto E, et al.
Toxicology. 1998; 130: 291 41.) &7 Bristol-Myers Squibb



Toxicokinetic Analysis

28 rats on study

Samples col

ected as follows:

Numerical Order in Each

Collection Timepoints

Trzaimant Group’ 1h 2h 6 h 8 h 24 h 48 h
First 3 rats/sex X X X
Second 3 rats/sex X X X

*For controls, rats were sampled at 1, 2, and 6 hours after dosing

X 2 groups + 12 controls= A total of 84 cards

£ 48 hour timepoint to test the limits of sensitivity
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Blood Sampling and Division

300 nl -
whole blood o
>
x [
m <
j9.> 60 nL
— v 110 ni
. 300 nL Liquid Whole Blood
CentI “els Analysis v
®®
~100 M.
plasma

® @®

Whatman FTA 903 card

15 uL @ @ 15 uL
°®

Whatman FTA classic card
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Method of Spotting Study Samples

Utilizes spots of blood dried onto GE Whatman
Classic DBS cards.

I ~15 nL/spot
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LGMS/MS Assays

Compound X
£ Sample
I DBS, 15 ul spot, 3 mm punch

I Blood, 20 uL
I Plasma, 20 uL

£ Assay range: 10 ng/mL to 5000 ng/mL
£ Sample Preparation: Liquid-Liguid Extraction
Omeprazole
£ Sample
I DBS, 15 ul spot, 4 mm punch

I Blood, 20 uL
I Plasma, 20 uL

£ Assay range:
I 0.1 ng/mL to 200 ng/mL (blood and plasma)
I 0.1 ng/mL to 100 ng/mL (DBS)

£ Sample Preparation: Protein precipitation i Bristol-Myers Squibb
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Data Processing

Ratio of blood to plasma concentrations were calculated by
the average of the DBS blood concentration to plasma
concentration.

£ The value obtained is 0.665 for Compound X, and
0.55 for Omeprazole that were comparable to the
previous reported value.

T h epredictedo bl ood concentrations \
applying this obtained ratio to the plasma concentrations.

The % difference from the mean iIs calculated as the example
of

100% *(C (blood, predicted or DBS ISR) I 0'5*((: (blood, predicted or DBS ISR) +C (DBS) ))

0.5%(C (blood, predicted or DBS ISR) +C (DBS) )
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Comparison of TK Curves Obtained from
Three Measurements

TK curves were constructed by the average of
the concentrations at each time point.

£ Zero was assigned for 48 hour BQL
samples.

£ The Standard Error of the Means for each
time point were added as the error bar.

Blood concentrations obtained by DBS samples
and liguid whole blood samples were plotted
along with the prediction-based plasma sample
concentrations.
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Comparison of Compound X TK Curves
Obtained from Three Sample Types
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Comparison of Omeprazole TK Curves
Obtained from Three Sample Types
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Comparison of Individual Sample
Concentrations of Compound X

Sample
2101 1h
2102 1h
2103 1h
2201 1h
2202 1h
2203 1h
2104 2h
2105 2h
2106 2h
2204 2h
2205 2h
2206 2h
2101 6h
2102 6h
2103 6h
2201 6h
2202 6h
2203 6h

% Diff from
the mean to
DBS

3.8%
3.9%
-6.2%
3.2%
10.0%

-4.7%
AV
-11.6%
18.6%
-0.3%
2.8%

2.1%
-13.6%
2.7%
3.6%
9.4%
6.4%

Plasma
1940
4470
11000
5520
6580
6190
1810
1790
1390
4760
4470
126
206
559
581
1210
1820
1120

* Predicted = plasma value x 0.665 blood to plasma ratio

Predicted*

1290
2973
7315
3671
4376
4116
1204
1190
924
3165
2973
84

% Diff from
the mean to

DBS

3.6%
3.2%
-4.0%
2.1%
0.1%
0.7%

-0.7%
3.9%
6.2%
4.9%
1.4%
-3.2%

-1.1%
-3.9%
-3.3%
0.6%
0.4%
-3.5%

DBS ISR

1180
2900
8820
3580
4530
4410
1190
1060
771
2880
2590
82.7
136
359
369
788

% Diff from
the mean to
DBS

-0.8%
1.9%
5.3%
0.8%
1.8%
4.1%

-1.2%
-1.9%
-2.8%
0.2%
-5.5%
-3.8%

-1.4%
-5.7%
-5.6%
-0.4%
1.6%
-4.4%

sy DBristol-Myers Squibb
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Comparison of Individual Sample
Concentrations of Omeprazole

% Diff from % Diff from % Diff from
the mean to the mean to the mean to

Sample DBS Plasma Predicted* DBS DBS ISR DBS

1 2.9% 0.1% -6.8%
1 2.7% 3.0% -2.8%
1 2.2% 15.8% -4.6%
1 17.3% -0.9% -11.4%
1 7.3% 12.9% 0.5%

1 0.4% 2.6% 7.5%

2 -11.2% -12.5%
2 -2.2% -0.3%
2 -6.9% -7.3%
2 -2.5% 5.3%

2 -9.7% -22.4%
2 7.6% -3.5%
6 -4.2% -4.6%
6 26.5% 21.8%
6 3.9% 7.8%

6 -3.5% -10.8%
6 -9.2% 8.9%

6 -10.4% -5.0%

* Predicted = plasma value x 0.55 blood to plasma ratio £2 Bristol-Myers Squibb
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Results and Discussion

Only Iimited plasma volumes (~ 60 uL) were obtained from
the 240 uL of blood sample although the micro collection
tubes were used.

£ We should collect at least 300 uL whole blood to ensure
we have enough plasma for potential re-analysis.

The requirement of accurate aliguots for liguid whole blood
sample analysis may contribute to relatively higher
variations than for DBS sample analysis.

£ Accurate measurement of liquid whole blood was
difficult due to its physical properties.

£ It was not necessary to spot an accurate volume of
blood sample onto DBS cards.

The results obtained from DBS, blood and plasma are
consistent; whole liquid blood analysis was slightly more
variable. oy
. Bristol-Myers Squibb
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Key Learning Points

Bioanalytical
£ No need to de-cap and cap the test tube

£ Pros and cons of using different types of DBS cards
and sample preparation procedures

£ Identified general procedures for DBS assay
development

£ Precautions to take:

I Assay development will be more difficult for
hydrophilic compounds

I Carry-over and cross contamination during sample
analysis generally is not an issue.

AHowever, additional precaution is needed to

prevent this when an assay has a low LLOQ.
£% Bristol-Myers Squibb
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Logistics/Limitations

Typical 1-month study: 120 rats (4 dose groups with
15/sex/group [10/sex/group main study; 5/sex/group for
recovery])

£ Ultimately, will be collecting blood at 5-6 time
points from each rat = 720 cards/TK session

£ Day 1 and Day 28 = 1440 cards/study
I We could collect blood from a subset of rats
ASelect the subset a priori

Limitations In correlation of exposure
to effect

£% Bristol-Myers Squibb
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Logistics (continued)

How to handle the number of cards?
£ How to allow these cards to dry?
I Metal shop
I Design of drying rack capable of drying 100-
200 cards
£ How to punch out all those samples?

I Possible automation

Sy DBristol-Myers Squibb
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Logistics (continued)

How to transport these cards?
£ Individually store in plastic bags with
dessicant
£ Room temperature
I No Dry Icel
I Extremely important
for clinical samples
In remote places.
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