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Aiding Decision Making in Discovery

* Despite advances in compound evaluation in drug discovery many
compounds still fail in development/clinical and fail to get to market.

* Issues in drug discovery development.

 Compound attrition due to unexpected toxicity, lack of efficacy and off target
pharmacology

* We need more information, but with no additional animal studies
(3R’s).

* Aim is to use microsampling and modern analytical technologies to
maximize information recovery and knowledge generation from lean

animal studies.



What Do We Need To Know to Progress Drugs?
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Study Design (Late stage discovery)
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Sample Analysis
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Pharmacokinetics
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Chromatograms «
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Target Engagement & Off-Target Pharmacology via
Metabolic Phenotyping
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+ve PK Correlated IV Urinary “Biomarkers”

Tryptophan Taurocholic acid Arginyl-lysine
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-ve PK Correlated Urinary 1V “Biomarkers”
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PO Data Off Target Pharmacology

(+ve PK Correlation) (-ve PK Correlation)

Lysyl-Phenylalanine 19-Oxotestosterone acylcarnitine
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Plasma 1V and PO Lipidomics

Scores Comp[1] vs. Conp[2] colored by Condlition I 7o s0mgikg 2e
80 Fteliing's T2 Blipse (96%) = (7744; 714.2) . W7o somgig 3
- R2Xq1]=02543 2hr PO 50mg/kg 6hr
R2X2|=0.2163 ] (A) PO 50mg/kg 8hr
[500] (A) n .PO%ngkgmmln
24hr [ po somgiig 24nr
500 ] I .POSOmg/ngOmln
am—— || PO 50mg/kg 45min
400
PO 50mg/kg Predose
[ |
30 Ellipse: Hoteling T2 (0.95)
200
100 8hr [
0 (B) .24hl' (_BZ A (B) X (B) By —=
" C W 2hr b
0 5 o Pregose 0.75hr 0.1hr
%\ M b, *(AB)
LN Al 025hr 0.1hr
200 ) [ .
. 1n ) (B 3 (A) c )
w | ®) (A)
40
500
80
\
-700
-800 -700 -600 -500 -400 -300 200 -100 0 100 200 30 400 500 600 700 80 800 1000
1
Elrfofi't]rdledby Prageresis Q 30.3 - Gefitini VUG Neg lon IV detausp (VB: PCAX) - 20220023 15:48:40 (UTG5)
20210119_VJC Column_039 . 1 TOF WS ESt
100 254 87683
758.58
\ 474
271 829.81
75363 308 322 4568 3
° " = 231 A 76060 78661 87279
Discovery & Targeted LC-MS/MS =0 11l 52
y 0.56 (‘I F 398 369.34
49634 Jl | 1 f 1 81370 (
A 092 WH r | \4 H 413 432
\\52-4737 568.45 \} ‘[ \f | 339 370 81572 68758
SV N A VN Ve e B JUVY
005 050 075 100 125 150 175 200 295 250 275 300 325 350 375 400 4025 450 475 500 505 550 575 600 625 650 675

Scores Comp[1] vs. Comp[3] vs/Comp[2]. colored by Condition
-100f 80O

- PO 50mg/kg 1hr

BPI
9.57e5




Drug concentration related response (”Biomarker?”)

Change in Lipid response following
PO administration of Gefitinib
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Tissue Lipidomics

* Tissue extraction using - e ;

organic solvent : o, ' 4 2 ;
w 24N

* 400+ lipid measured using : s._@t )
HILIC-MS/MS (QqQ) 5 ]é e ]
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Tissue Lipid — PK Correlation

Changes in Lipid Concentration Following IV Administration of Gefitinib to Male Mice
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(Targeted QqQ MS)

Imaging

Tissue

Gefitinib and its metabolites detected in

liver tissue
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And Finally - Liver Proteomics

IV (10 mg/kg) Vehicle
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Conclusions (what we have learned)

* Using modern LC-MS/MS & accurate mass IM/MS a huge amount
of information can be obtained from a small late — stage discovery
animal study.

* Gefitinib specific results:-
* PK consistent with previous publications
* New Metabolites, 3 glucuronides 1 sulphate conjugate detected

* Dysregulated endogenous metabolites and lipids correlate with PK
indicating pharmacometabodynamic effects

* Targeted imaging showed presence of drug and metabolites in liver tissue
whilst untargeted imaging shows e.g., PC 34:1 changes

* However, samples are small and precious, so planning is key to
maximizing data recovery.
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