
Abstract
LeadS

tream
™

is a fully integrated A
D

M
E

/T
ox

screening solution, that com
bines 

role-specific autom
ation for sam

ple distribution and preparation, integrated 
LC

/M
S

 for analysis, and orchestration softw
are for coordination of laboratory 

w
orkflow

. A
 LeadS

tream
™

im
plem

entation is able to sim
plify the entire testing 

process from
 request to result, including end-to-end data tracking, autom

ated 
data reduction and reporting.  R

ecently LeadS
tream

™
has been integrated w

ith 
G

alileo™
, a purpose built A

D
M

E
/T

ox
LIM

S
 designed to enhance the m

anual 
process of data analysis, review

 and approval.  T
he com

bined w
orkflow

 of 
these tw

o products provides a significant im
provem

ent in data quality, 
processing tim

e, and results reporting for a range of T
ier 1 and

T
ier 2 

A
D

M
E

/T
ox

S
creens.

Introduction 
T

he current need for preclinical A
D

M
E

/T
ox

screening has placed dem
ands on 

laboratories to deliver an increased testing throughput w
ithout sacrificing the 

quality of results.  Q
uite often these tw

o dem
ands are in conflict.  T

herm
o has 

recognized these needs by providing a scalable solution w
hich integrates the 

best of breed in autom
ation control and integration softw

are w
ith a purpose built 

LIM
S

 system
 for facilitating rapid and com

plex data analysis.  
Sum

m
ary

T
he current level of integration of LeadS

tream
w

ith G
alileo™

provides several 
benefits to the A

D
M

E
/T

ox
screening process:

•
H

ighly autom
ated testing m

atching custom
 test plans

•
D

ynam
ic closed loop w

orkflow
s

•
T

ightly integrated data and process tracking
•

R
apid data review

, results flagging, and acceptanc e 
•

V
ersatile non-linear fitting algorithm

s
•

P
ow

erful view
ing and reporting 

•
autom

atic data storage
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anagem
ent  S

olution for A
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M
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/T
ox
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unn-D
ufault,  Joel U

sansky, B
rian D

aniels, R
ocky H

addad, R
obert D

eW
itte, M

arta K
ozak, A

ndreas S
telzer, H

ansjoerg H
aas       T

herm
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Autom
ated W

orkflow
LeadStream

™
Process

T
he autom

ated process depicted (F
igure 1) show

s the typical set of steps 
involved in A

D
M

E
/T

ox
testing in the Leadstream

™
S

olution.  A
 researcher 

subm
its a request for testing a set of com

pounds. T
he online application allow

s 
for the specification of a testing strategy including the set ofcom

pounds, the 
assays, their order, and any pass/fail criteria for subsequent assays.  
LeadS

tream
O

rchestrator™
uses this inform

ation to build w
ork instructions for 

each of the w
ork units and laboratory staff involved in the testing of the various 

assays. 
T

est com
pounds along w

ith laboratory standards are autom
atically

form
atted on 

assay plates as needed (F
igure 2).  Inform

ation on these plates is m
anaged by 

O
rchestrator™

through w
eb services.  Instructions are autom

atically sent to the 
W

orkcellconducting the assays.  S
am

ple tracking occurs at each w
ork unit 

through barcode verification.  A
s sam

ples are processed at a W
ork unit 

(W
orkC

ellor LC
M

S
) the raw

 data is processed in an E
xcel™

data reduction 
sheet to generate results. R

esults and raw
 data are passed back to a S

Q
L 

database through w
ebservices

w
here O

rchestrator
m

akes  autom
ated decisions 

on the next testing steps.  T
his process is cycled through each assay defined in 

the original request (F
igure 1) .  A

s results are generated they
are autom

atically 
displayed in tabular and graphical form

at w
ithin the researcher w

eb portal 
(F

igure 3).  R
esults are presented along w

ith an au tom
ated Q

C
 assessm

ent 
based on the results from

 the laboratory standards.  T
he autom

ated nature of 
this overall process m

akes it ideal for a high capacity tier 1 screening assays 
w

here Q
C

 processes can be fully autom
ated.  F

or assay requiring curve fitting, 
m

anual data review
 or exclusion such as in tier 2 assays a m

ore robust analysis 
engine is needed such as that provided by G

alileo™
.

Future W
ork

W
ork w

ill continue on the integration of these tw
o products in tw

o w
ays:

1. B
idirectional com

m
unication

G
alileo™

Q
C

 results w
ill be passed back to LeadS

trea m
™

through 
w

ebservices. LeadS
tream

™
w

ill take the flagged data and depending on the 
flagged status of each C

om
pound w

ill m
ake decisions on next steps in the 

w
orkflow

 or for retesting in the current assay.  

2. R
eal-tim

e fully autom
ated Q

C
 evaluation in G

alileo™
W

hen laboratories are satisfied that they have defi ned a robust Q
C

 criteria in 
G

alileo™
the system

 w
ould be activated for w

alk aw
ay  m

ode.  O
nly 

com
pounds flagged as requiring hum

an evaluation w
il l be review

ed
in an 

offline process.

FIG
U

RE 2. O
rchestrated Sam

ple M
anagem

ent from
 Preparation to R

esults 

All autom
ated instrum

entation and hum
an tasks are m

anaged by LeadStream
O

rchestrator™
.  

Sam
ples are autom

atically  created and processed through the various w
ork units according to the 

requirem
ents of the AD

M
E/Tox

assays in the test plan.  All assay results  and raw
 data are 

autom
atically passed back to the O

rchestratorfor storage and presentation. 

FIG
U

RE 1. Integrated LeadStream
-G

alileo W
orkFlow

The process begins w
ith the subm

ission of com
pounds for a defined set of assays.  LeadStream

O
rchestrator™

handles all processing steps through t o the generation of raw
 data and prelim

inary 
results.  Through a file based link G

alileo™
provides an environm

ent for com
plex analysis, curve 

fitting and m
anual Q

uality C
ontrol.
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FIG
U

RE 4. R
esult Im

port, G
raphing and R

eview
 in G

alileo™
.

Raw
 data and results created in LeadStream

are pulle d from
 the database and autom

atically 
form

atted for entry into G
alileo™

through a R
apid St udy Entry Process.

O
nce Data has been brought in to G

alileo™
it is proc essed according to the assay protocol and 

presented graphically for detailed Q
C review

.

FIG
U

RE 3. Autom
atic W

eb based reporting 

Researchers receive e-m
ail notification w

hen testing is com
plete and can also access w

eb-based 
reports.  Data is autom

atically populated as soon as it is available.
G

alileo™
Integration

G
alileo™

w
as designed for rapid im

plem
entation w

ith m
inim

al configuration.  It 
supports a w

ide range of screening and A
D

M
E

 assays such as perm
eability, 

m
etabolic stability, IC

50, K
i, enzym

e kinetics, pro tein binding and m
echanism

 
based inactivation.
R

aw
 data and results created in LeadS

tream
™

are pull ed from
 the database 

and autom
atically form

atted for entry into G
alileo™

through a R
apid S

tudy E
ntry 

P
rocess (F

igure 4). O
nce data has been brought in to G

alileo™
it is processed 

according to the assay protocol and presented graph ical for detailed Q
C

 review
.

G
alileo™

is a fully integrated LIM
S

 that allow
s users to design, autom

atically 
calculate and graph in vitro A

D
M

E
/T

ox
experim

ents in a single application.
G

raphical m
ulti-plot galleries allow

 the user to rapidly review
 and accept data.

S
im

ultaneous fitting of data to m
ultiple m

odels allow
 num

erical and graphical 
com

parison w
hen assessing results.  T

he com
plete set of raw

 data, calculated 
results and user annotation are stored in a secure database for archiving or 
export.


