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Growth of Biologics Chemaxon’s Plan m



Presenter Notes
Presentation Notes
So, I’m going to split my talk up into three parts

First, I want to pick up on some key challenges in the industry - these should all be very familiar

Next, I’m going to look at the approach Chemaxon is taking

Then, I’m going to show some of the ways 





Top 20 Drug Sales 2024
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Keytruda (pembrolizumab)
Ozempic/Wegovy (semaglutide)

Eliquis (apixaban)

Dupixent (dupilumab)

Biktarvy (bictegravir/emtricitabine/tenofovir

alafenamide)
JARDIANCE family

Skyrizi (risankizumab-rzaa)

Darzalex (daratumumab) & Darzalex Faspro
(daratumumab and hyaluronidase-fihj)

Mounjaro (tirzepatide)

Stelara (ustekinumab)

Trikafta/Kaftrio

(elexacaftor/tezacaftor/ivacaftor)

Eylea (aflibercept)

Opdivo (nivolumab)

Humira (adalimumab)
Gardasil/Gardasil 9

Entresto (sacubitril/valsartan)
Comirnaty (tozinameran)

Farxiga/Forxiga (dapagliflozin)

Ocrevus (ocrelizumab)
Tagrisso (Osimertinib)

Oncology
Metabolic Diseases

Cardiovascular/Hematology
Immunology/Respiratory

Infectious Diseases (HIV)

Metabolic/Cardiovascular
Immunology

Oncology/Hematology

Metabolic Diseases

Immunology
Respiratory/Rare Disease

Ophthalmology

Oncology

Immunology
Vaccines/Infectious Diseases
Cardiovascular
Vaccines/Infectious Diseases

Metabolic/Cardiovascular/Re
nal

Neurology/Immunology
Oncology

Antibody
Synthetic Peptide
| Small Molecule |
| Antibody I

Small Molecule

Small Molecule

Antibody

Antibody

Synthetic Peptide

Antibody
1

Small Molecules (3)

Recombinant Fusion protein
Antibody

Antibody

Recombinant vaccine
I Small Molecules (2) |
mRNA vaccine

Small Molecule

Antibody
Antibody

Merck
Novo Nordisk

Bristol Myers Squibb /
Pfizer

Sanofi/Regeneron
Gilead Sciences, Inc.

Boehringer Ingelheim
/ Eli Lilly
AbbVie

Johnson & Johnson

Eli Lilly and Company

Johnson & Johnson

Vertex
Pharmaceuticals
Incorporated

Regeneron/Bayer
Bristol-Myers Squibb
AbbVie
Merck
Novartis
Pfizer/BioNTech

AstraZeneca

Roche
AzstraZeneca

29,482.0
25,892.9

20,703.0
14,147.0

13,423.0

12,385.0
11,718.0
11,670.0

11,540.1
10,361.0

10,238.6

9,546.0
9,304.0
8,993.0
8,583.0
7,822.0
7,785.1

7,656.0

7,654.9
6,580.0

17.9
40.6

9.2

22.1

13.3

15.0

50.9

19.8

123.5
-4.6

14.5

-25.9
3.3
-37.6
-3.4

-49.1

Source: Drug Discovery & Development April, 2025



Growth of Biologics

Chart 12: Worldwide Sales by Modality
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— ADCs = Multispecific Antibodies RNA therapies = Radiopharmaceuticals

- Gene-modified cell therapies In vivo gene therapies Other cell therapies

Source: EvaluatePharma® (May 2025)

« Value: Biologics have now overtaken

small molecule drugs

O

O

2025: 51% of all prescription drug sales

Expected to grow to 57% by 2030

* Modalities: ADCs, bispecifics and peptides growing
o GLP-1 inhibitors seeing fastest growth
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Chart 14: Worldwide Prescription Drug Sales: Biotech vs. Conventional Technology
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Source: Evaluate Pharma: World Preview (May 2025)




How a Biologic is Made = Just as Important as What!
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Biological Therapeutics are becoming more Sophisticated

lgG Antibody

This evolution of therapeutic design
nggg\%-{z is being repeated across multiple entity classes



Examples of Complex Biological Therapeutics

Kadcyla, Genentech
Worldwide Sales 2024: $2.32B USD

Semaglutide, Novo Nordisk

Worldwide Sales 2024: $25.89B USD J\/WW/WT *i
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Worldwide Sales 2024: $1.30B USD
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@ Chemaxon

Is now a part of
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Presenter Notes
Presentation Notes
One new aspect is the acquisition of Chemaxon by Certara

There are a lot of opportunities ahead where we could combine our capabilities to offer new and improved products

We are very fortunate in that our portfolios are very complementary and there is little overlap between them

We can build on this complementarity to offer novel solutions


Combined Portfolio

T B EEEEEEEEEEEEEEENDMD

.
E DISCOVERY PRECLINICAL PHASE I-II l PHASE IV VALUE & ACCESS
. PBPK modeling - SimCyp
q Core Chemistry Tools Platform NCA, PK/PD data analysis - Phoenix™
BIOSIMULATION: il Hub Validated, Part 11 compliant data repository - Integral
™ Marvin Quantitative Systems Pharmacology and Toxicology
1 Compound Registration Dharmacometrics
. Compliance Checker
»

v
© R T T T Abiomedically-trained GPT — insights from your internal and public data

Regulatory and Medical Writing and Submissions

O
_ E\Adence, \/a‘ue and Access

Drug Development Strategy

Biometrics and Data Sciences
ACCELERATED SEND Explorer Toxicology data CODEX Al-enabled meta-analysis of comparative safety and efficacy for more

APPROVALS visualization informed trial design

Pinnacle 21 Metadata repository, standards, and automation — from protocol to submission Basecase
Evidence-based value communication

GlobalSubmit eCTD publication and validation

CoAuthor Al-enabled document authoring
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Chemaxon Core Science
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Presenter Notes
Presentation Notes
This is our core

This is what we are known for and good at

We don’t do everything and I’m certainly not going to claim that we can

Rather, working with what we have, or could build upon with this foundation, how can we help?
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Support for Complex Drug Modalities
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Presenter Notes
Presentation Notes
The third challenge I want to highlight today is one of drug modalities

A Pharma company recently stated to me that they were actively working with 11 different classes of drug modality

In the “good old days”, we tended to think of small molecules and protein therapeutics as completely separate classes, with no overlap of concern

The reality is that they are a continuum. Indeed, we are increasingly seeing customers want to work with modalities that combine aspects of both small and macromolecules

How can we support customers working with complex modalities?



Working with Complex Modalities

How can we reliably Represent, Share and Compare complex modalities
ACross our business processes?
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Working with Complex Modalities

Representation is Key

« Newer formats like HELM (and more recently BILN) combine both these chemical and biological viewpoints
- However, many informatics systems still struggle to reliably interconvert, depict and compare these entities
- Entities are often separated in registration and other data systems

PEPTIDEI{H.Aib.E.G.T.F.T.S.D.V.S.S.Y.LE.G.QAAKEFIAW.LV.RGRG}
| CHEM1{[C18Diacid-yGlu-(AEEA)2]} $ PEPTIDEI,20:R2-CHEMI,I:R1

HELM View HNLOwowNwoﬂvO\)

E@GFO@DV@@Y L H"% Fala®zWa'l gV aQa02050
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Working with Complex Modalities

Representation is Key

B
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Drawing and Depicting Biologics

Today: Basic peptide and monomer support

Representation
o Structure-based only
Dictionary

o Simple embedded AA monomer
dictionary

Visualization

o Switch between 1-letter and
3-letter code representation

o View as residue or structure

CERTAINTY
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Note: Released Nov 2024
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And here’s a very early view of our biologic support features

We have an example cyclic peptide we can switch between residue view and an atom-based view.

In time, we plan to expand this and build in support for HELM.  And dictionaries too

Of course, I think we need to fix the 2D peptide clean as well.  There’s some dodgy looking bond angles in this demo!

We would love to be able to get your thoughts on where we should focus our efforts next in Marvin.  If you would like to be an early adopter, we would be immensely grateful!


Drawing and Depicting Biologics

Planned: Monomer dictionary and HELM integration

Representation

o HELM v2.0 notation support

o Import and export support
Dictionary

o Central monomer library

o Accessed via Chemaxon Toolkits (Microservices)
Visualization

o Monomer dictionary integration

o 1-letter, 3-letter, custom IDs

o Improved 2D clean support
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Registering Biologics

Today: Chemical registration of molecular entities

Representation

o Structure-based

o Up to 100M structures
Dictionary

o No monomer dictionary
Registration

o Chemical-based workflow

o Support for custom registration fields

o Supports peptides up to 200 AAs
or RNA/DNA up to 70 NAs
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Quick search: type any [S‘\ 2 astevens@chemaxon.c.. v

CXN29739-001

Using source REGISTRAR - Created on 2025-10-24 14:59:56

Molecular Formula
astevens@chemaxon.com C207H346N56063S

User defined values -

uniquefield

Tiupac®
(25,38)-2{(25.3R)-2-((28)-2-(2
s)-2-[(28)-2-[(28)-2-[(28)-2-(2
$)-2-{(28)-2-[(28)-2-[(28)-2-{(2
8)-2-[(2S)-2-[(2S)-6-amino-2-
[(28)-2-[(25)-6-amino-2-[(2S)-2
-[(28)-2-[(2S)-6-amino-2-[(2S)-
2-[(28,38)-2-{(28)-2-[(25,38)-2-
[(25)-2-[(28)-6-amino-2-[(28)-2
-[(2S)-2-[(2S)-2-[(2S)-4-carbam
oyl-2-((28)-2-{((28)-1-[(28)-2-
[(2S)-3-carboxy-2-[(25,35)-2-
[(25)-3-hydroxy-2-[(28,38)-3-m
ethyl2-{[(28)-1-[(2S)-1-(2-{](2
8)-5-oxopyrrolidin-2-yllforma
mido}acetyl)pyrrolidine-2-carb
onyllpyrrolidin-2-yllformamid
o}pentanamido]propanamido]
-3-methylpentanamido]propan
amido]-4-methylpentanoyl]pyr

lidin 2.lf, (7N

m More actions v

Submitter

Original Identifier
CXN29739-001

checkbox
NO




Registering Biologics

Planned: Chemical registration of molecular entities

2 astevens@chemaxon.c.. v

@ Registration Upload Staging Search Quick search: type any (&
B Tree Browser = ‘ . CXN29740_001
J Using source REGISTRAR - Created on 2025-10-24 14:59:56
¥ CXN29740 - 00060000000
~ CXN29740A M
R e p re s e n t a t i o n ” I;;th:f?'SQ-DOW :srle:\:::s;vchemaxan.cam g:;:’zlag;;:;“;;; T:::.::IGQ:;.
o Next: Sequence and HELM support
o Future: Complex modality support ‘
Dictionary oo
. . 0_1 i _G_@_@_G_@_ Monomer registry
o Central monomer dictionary '
o Accessed via Chemaxon Toolkits (Microservices) - [ [

PEPTIDE1{H.Aib.E.G.T.F.T.S.D.

R 3 t t' PEPTIDE1,20:R2-CHEM1,1:R1 wanne
egisirasiton - TTEAEERER

o Next: Chemical- and HELM-based workflows o |

o Next: Custom monomer registration

o Future: Complex modality registration

wwwwwwwwww
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m More actions v

Submitter
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Note: Mockup for illustration purposes only 22



Searching Biologics

Exploration: Identify Industry Needs and How these vary across Entity Types

PEPTIDEI{H.Aib.E.G.TF.T.S.D.V.SS.Y.LEG.QAAKEFIAW.LV.RGRG}
| CHEM1{[C18Diacid-yGlu-(AEEA)2]} $ PEPTIDE!,20:R2-CHEMI,I:RI

Chemical Search HELM Object

o Today: Exact, Substructure and Similarity
searching of chemical structures

o Next: Convert small biologic HELM to chemical
structure

Monomer Search

M o.
o Future: Exact, Substructure and Similarity AN A
. . HXEGTFTSDVSSYLEGQAAXEFIAWLVRGRG
searching of the central monomer dictionary
Sequence Search
Sequence Search 4 P Q
o Future: Explore eg. BioJava and other :

open-source options Chemical Search
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¥

o [ J
TII I lellne * Disclaimer: As with all timelines, this is a plan, not a commitment!

* Monomer Dictionary * BILN handling * Monomer search
Toolkits e HELM string support * Sequence search
* Peptide 2D clean

* Peptide handling * Nucleic acid handling
Marvin * Monomer dictionary
* HELM editor

* Marvin integration * Monomer registration * Small Biologics registration
Corppoupd * HELM: Synthetic biologics * Complex conjugate
Registration registration registration
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Looking Even Further Out
What about Biologics Design?

This is a very broad areal!
But there are things that we could do in conjunction with our colleagues in D360 and Simcyp Discovery

Reference CHEMBL402482 Alignment: Similarity Matrix - All [ Details 2= F|:| @ v x
Seguence Alignment: Main
Integrate Biologics Design into I I N N R N N
CHEMBL402482 | L W Q V P F S A
the DMTA workflow
c CHEMBL412034 | L F Q vV p F S v
o Sequence alignment
CHEMBL440266 | L Y Q \Vi =] F S \Vi
- E.g., sequence aligned views of lead molecules
CHEMBL216217 | T W Q A P F S A
o Calculate druglike molecular properties
CHEMBL426344 | L D Q V P F S A
- Either monomer-based or whole molecule?
CHEMBL437514 | L M Q V P F S A
o SAR and MMP-style drill-downs
CHEMBL263600 | L S Q \Y P F S A
- E.g., monomer-oriented sequence comparisons?
uuuuuuuuuuuuu 1 I A m AV D C < AV g
150 of 150 Sequences Displayed  Zoom . Copy Alignment Extract to Spreadsheet

CERTAINTY Conversations with our customers would be very welcome!
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Presenter Notes
Presentation Notes
Credit: Yeast cells labelled with colourful fluorescent markers are shown. Credit: Wikimedia Commons (Public Domain)
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