Digitalisierung im
Metabolismus-Labor

N. Kohl, H. Krtiger, K. Schmeer, Griinenthal GmbH



W

Contents

Metabolism, definition and tasks
Lab organisation

Linking-up; ULI

Conclusions



jx,,,@f v\H’.\_,

i %.“_.,5.\3&%%@%_

(7))
O
i’
O
@)

@)

-

D
<

3. Analytik-Tag, IUTA, 15.11.2018




Metabolism
(gr: petaBoAn, "change")

* |dentification of an unknown number

of unknown metabolites in complex
_1 _ .9 matrices
fﬁl ’ Determination of involved enzymes

« Establishing species dependent
3 biotransformation pathways
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Work-flow, cross-links

structure chem. reg., pKs, log P, tuning in ESI/APCI, +/-, acidic/basic,
scouting gradient with rat-mics, 3h
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BioAnalytics

method dev.

Chemical

Development
structures

Kinetics,
clin. Pharm

Anal. Chem.
(NMR)

Toxicology
safety

BioAnalytics
Metabolite definition




Lab organisation, work-flow

substance prep. stock LC-MS/MS

arrival solution method incubation analysis data mining

physchem metabolism in fragmentation
data parent

. software available?
software assisted

i software based or mechanized
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Calculation of PhysChem data

rasctut sk 250 (i et st coumoen)

LogD

LogP PhysChem

—O LogS
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C21:

3A4: 6%

12D6: 92%  C22:
3A4: 1%
12D6: 3%

Metabolism In silico

C18:
3A4: 1%
12D6: 2%
O03A4 m2E1
H2D6 ®1A2
Cl2: H2C9
F 3A4: 6% m2C8
12D6: 2% 02C19
Metabolic landscape
CSL = 0.9832 B Labile
Mod Labile
I Mod Stable
M Stable
M Unknown
c1,C3: III EEEEEN
= C3 C1C21C12C22C18C11 9 8 6 C5 C28C27C26C25C24

3A4: 87%
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work-flow: incubations

Incubation vial 96 well plate

Mix buffer, microsomes,
regenerating system

Start of reaction by
addition of substrate

CCOLAR R AR AR

L RN R RN RN AR AR AN

==
! sripstrritinnt

Incubation at 37°C on
shaker for 60 min

Remove six aliquots at
fixed time points

Transfer into 96 well
plates (stop with ACN)

Incubation at 37°C on
shaker for 120 min

Stop of reaction by
addition of ACN

Protein precipitation
centrifugation
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Lab organisation, work-flow

substance - LC-MS/MS

arrival method incubation analysis data mining report

physchem metabolism in fragmentation
data silico parent

. software available?
I software assisted

i software based or mechanized
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Lab organisation, data analysis
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substance
arrival

LC-MS/MS
method

Lab organisation, work-flow
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Capacities

A typical pre-clin. work package contains app. 500 samples (per NCE)

( )

incubation/

sample prep.

measurement

data mining

archiving/
storage

- J

total FTE capacity

(well skilled personal mandatory!)

manual labour

)
5d

5 d?

36 d

+ robotic support

5 d?

31.5d
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+ robotic support
+ software

5 d?

9d

Metasense +
data base

(Xop))

Lliquid handler
2L.C-MS/MS

13



Linking-up, ULI Result table
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Lmkmg up, ULI Result table
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In silico metabolism

species comparison

* hepatic metabolism

* tox species

» plasma metabolites

| Toxicology

Contributing enzymes

polymorphisms
DDI's
reactive species

extrahepatic metabolism

renal, intestinal
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ULI (Unified Lab Information)

with courtesy from ACD-LABS

88% of R&D organizations lack adequate
systems to automatically collect data for
reporting, analysis, and decision-making?
1Scientific Computing Research Study 2011

ACD/Spectrus

'}\i‘

One-to-Many One-and-Done

Chemical
structure, mixture
or schema

Create Intelligence

and Gain Insight
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Structured Unstructured W
Homogeneous Heterogeneous
Unified Data Siloed Data
Metadata for Metadata for IV
Search Search?
Analyze Analyze
Repeatedly Once
Accumulate Discrete “tore
Knowledge Knowledge Unstructured

'‘Dead’ Data
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Data exchange

Research
EEEEN

38. Technol

Modelling

Y

—

&

in vitro data

In silico MS-data

metabolism in silico data MR-data

Project

38_ scientists

Research
references Technol

P2

Preclinical Drug
Safety
(DEREK)

. %
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Data exchange

Research Technol

Isotope chemistry

Bioana'ysis = ........
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Project scientists - Research Technol
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&
'

3. Analytik-Tag, IUTA, 15.11.2018 18

0
Data exchange
via ACD


https://www.bing.com/images/search?view=detailV2&ccid=/Kr0t7Sa&id=EEA9F1339F29FB92FCB13CF02CFFEB989120317A&thid=OIP._Kr0t7Sa_IFiY4cKYa2JawEsEs&q=meeting+bild&simid=608005815525180122&selectedIndex=113
https://www.bing.com/images/search?view=detailV2&ccid=2cbGMajU&id=9EA32FBB1EA032B14D6541D6C2372F581C1428DC&thid=OIP.2cbGMajUvPVCLsmP_Dm31AEREs&q=l%c3%a4ufer+bild&simid=608023575219340470&selectedIndex=43
https://www.bing.com/images/search?view=detailV2&ccid=2cbGMajU&id=9EA32FBB1EA032B14D6541D6C2372F581C1428DC&thid=OIP.2cbGMajUvPVCLsmP_Dm31AEREs&q=l%c3%a4ufer+bild&simid=608023575219340470&selectedIndex=43
https://www.bing.com/images/search?view=detailV2&ccid=2cbGMajU&id=9EA32FBB1EA032B14D6541D6C2372F581C1428DC&thid=OIP.2cbGMajUvPVCLsmP_Dm31AEREs&q=l%c3%a4ufer+bild&simid=608023575219340470&selectedIndex=43
https://www.bing.com/images/search?view=detailV2&ccid=2cbGMajU&id=9EA32FBB1EA032B14D6541D6C2372F581C1428DC&thid=OIP.2cbGMajUvPVCLsmP_Dm31AEREs&q=l%c3%a4ufer+bild&simid=608023575219340470&selectedIndex=43

Conclusions

Regulatory demands are constantly increasing

Automation allows an efficiency increase at constant head count by
replacing manual labour

However: The full benefits of automation can only be obtained by
iImplementing software solutions for data analysis

A common data base allows fast and simple cross-functional data- and
knowledge-transfer (ULI)

Hurdels
1.
2.

Time & money

Human factors: staff needs to

- have or acquire skills in laboratory robotics, liquid handling, pipetting
robots, analytical technologies, sample tracking/data base management,
laboratory software

- accept new work-flows

- overcome fears

- be stable
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