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Visualize data in real time
Machine Learning to predict outcome of an assay
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Speed is the key to success - or is it?

« Frequently, assays are portrayed as
successful and the problems are rarely disclosed

c | %0, STAFF SHORTAGES
LAMP: ARE GETTING SgRiovs!

« We can't keep simply hiring people
So, we need to make life easier for ourselves
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Speed is the Key to Success - or is it?

- Potency assays produce large, complex datasets, but laboratories often lack the time to
analyse, trend, and interpret this data

- Data analysis — not data generation — has become the main bottleneck in laboratories
and day-to-day operations

- Daily operations have the highest priority; yet re-runs are often described as a waste of
time—and therefore waste of money

- Data is created and stored using different IT systems &

« One of the hottest things you can become these days is a Data Scientist - or Al JeDi
master
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How can Data be used?

« Two approaches

 Visualize data in real time
 Various pitfalls — what to watch for and how to interpret the data

« Machine Learning to predict outcome of an assay

- What volume of data is needed to achieve precise predictions, and what level of
precision is necessary?
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Visualisation of Data

 Is the assay performing as wanted?
« Where is the data stored?

- How do we find the pitfalls of the assay and the data?



Novo Nordisk®

Complex Process in Laboratory
- How it Started

A SOP should not be so strict, needs Freedom to
Operate. Otherwise, deviations are generated

Lab technicians do what they usually do and what
they find appropriate

‘Process mapping of an assay to standardize without -
loosing Freedom of Operation




Assay Overview - Cell Based Assay

Assay Prepare Samples Stimulation
Preparation and Reference of Cells

Add detection
reagent

Novo Nordisk®

Read Plate Calculation Report Result
On Reader Of Result In LIMS

Approval of
Assay



Assay Overview - Cell Based Assay

Assay Prepare Samples Stimulation Add detection

Preparation and Reference of Cells reagent

Data Data Data Data
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Read Plate Calculation Report Result Approval of

On Reader Of Result In LIMS Assay

Data Data Data Data
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How we look at data - We use Power BI in Real
Time
« Integrates data from diverse sources
« Monitor assay performance from different angles
- Easily identify outliers and spot alarming trends
- Recognize negative trends as well as outliers among the categories

« Explore details and find problem root causes
« Dashboards can be tailored to different user roles

 Data is collected from LIMS
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Content Dashboard
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Content Sample 1D Content Content Content Method Bioactivity Sample 1D Bicactivity Sample | Bioactivity
Sample Status Status
5-20260413-00129 InProgress 5B,626602222 | 0708930_mg/ml_korr 5-20260413-00128 InProgress 63,371557888
19 91
5-20260413-00129 InProgress 5B,626602222 | 0708930_mg/ml_korr 5-20260413-00128 InProgress 28,34271
5-20260328-00424 InProgress = 0812130_mg/mg 5-20260328-00421 InProgress ,84591359147
5-20260328-00662 InProgress 0812130_mg/mg 5-20260328-00658 InProgress ?.SE'Sm 6108812
5-20260331-00173 InProgress 0B812130_mg/mg 5-20260331-00170 InProgress :3868 096244595
57
5-20260331-00186 InProgress 0812130_mg/mg 5-20260331-00185 InProgress 91120194137
5-20260328-00424 InProgress 0812130_mg/mg 5-20260328-00421 InProgress :2863 805215068
5-20260328-00662 InProgress 0812130_mg/mg 5-20260328-00658 InProgress 12?56? 585934
5-20260331-00173 InProgress 0812130_mg/mg 5-20260331-00170 InProgress ::18634440‘14569
B2
5-20260331-00186 InProgress 0812130_mg/mg 5-20260331-00185 InProgress ,85322203667
5-20260325-00144 Reviewed 0,4723326557 | 0777124_DPiv_mg/ml| 5-20260325-00141 InProgress ::]4.38521
5-20260413-00108 InProgress ?‘;;.33252633 0708930_mg/ml_wt 5-20260413-00107 Received
5-20260411-00027 InProgress t}l,:ﬁ_ﬂEE&‘E}GDBE 0980800_MG/MG 5-20260411-00026 InProgress 77272

Bioactivity Method

-

Different assays
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Assay Overview

NN FONISK
Date Sample Method Biograph Project Total Sample Rerun Samples Rerun-%
-
2025 e Al w 214 21 9.8
|4 Historical Data
Passed (All 55T) # Positions % Position Passad (all) #5ampleID % Sample 1D
False N 4.43% True 208 97.20%
s ps=moes 2714 True 668  95.57% False 25 11.68%
Total 699 100.00% Total 214 100D %
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Manual Cell Seeding

TR B,

Date Sample Method Biograph Project Total Sample Rerun Samples Rerun-%
-
2025 o all o o 160 17 10.6
|c41 Historical Data - N
Passed (All 55T) # Positions % Position Passad (All) #5ample ID % Sample ID
False 18 351% True 158 98.75%
a1, smoes 160 True 495  96.49% False 14 B.75%
Tatal 513 100.00% Tatal 160 100.00%
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Novo Nordisk®
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Automatic Cell Seeding

nowvo sk
Date Sample Method Biograph Project Total Sample Rerun Samples Rerun-%
-

2025 R all pvy W 58 4 G
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Passed (All 55T) # Positions % Position Passad (All) # Sample 1D % Sample 1D

False 13 5.9590% Trise 52 839.66%
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Assay Trending - Date
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Assay Trending - Index
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4PL Trending - Date
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Pitfalls with the Data

Reruns are not recorded consistently among lab technicians and chemists.
 Definition of reruns. Need for standardisation

Registration of how data are generated
« Which robots are use?

Fail on SST parameters, and which?

Are small deviation throughout the assay documented? And how?
- Important to standardise the assay and the data?

Novo Nordisk®



So, What Else can Data be used for?

« We have all these data - Use them

~ ‘. : o J ‘:
3 “ 0 '
‘ )
A e 2%
"7 WE ND LONGER USE ASTROLO&Y O CRYSTAL
% ALLSWE Now USE  AL&GRITHMS To PREDICT THE FyTuRe.”
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Random Forest ML

- Random Forest is a popular supervised machine learning algorithm that creates an
"ensemble" of multiple decision trees, training them on random subsets of data
(bagging) and features to reduce overfitting

e y=ax+ b usedto be the formula for a straight line. Now it is an algoritm

Novo Nordisk®
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Prediction of assay outcome by ML

0 Fieditioos _ A « Predict outcome of an assay, i.e. use certain parameter

Size: « Ignore _) Reduced » Full

|  Integrate as part of assay development & performance
Assigned Potency: v/ Ignore _J
Generation: + Ignore U g1 U g2 U g3 * Research » Phase I/II/IIT » QC

= - «| Ignor . ]
CtT,pi . « Save time during development
ell Type:

Cell Handling: :  Useful for any analytical procedure where data exists

Biomek:

Stimulation:

SteadyGlo: ‘ =
Passage: vl lgnore From: | To: | Assay ‘(M-h Optimized assay
EE— —_—
Predict data Decrease in rerun
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Prediction of assay outcome by ML

Tnput :

izei Rf_\duced N 2 Predictions
Prediction made based 2267 positions

Predicted probability passing potency = 97.8 % Size: i Ignore » Reduced _i Full
redicted probability passing weight = 93.2 %
redicted probability passing all SST parameters = 89.9 % Assigned Potency: v/ Ignore |

Generation: < Ignore gl g2 _ g3
Steps: v/ Ignore

Cell Type:

Cell Handling: )

Biomek:

Stimulation:

SteadyGlo:

Passage: v/ Ignore From: J To: _|

Predict
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Conclusion - Data can be used for more than just
statistics

Reduce reruns
Reduce assay failure
Standardise assays

Use of ML
Predict outcome of an assay based on the different changeable parameters
The program needs to be automated. Too many parameters to change

Do we need a ML program when we have programs like the Power BI?

Novo Nordisk®



The Biggest Challenge

« Some people see the troubles and new rules before they can see the benefits
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Thank you for your attention
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