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An Expensive, High-Risk Endeavor
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Types of Cancer Therapeutic Agents

=) % Biologics
)L\
Small Molecule Drugs C :'A\n
Q \ 7;% * Derived from living organisms
e v Y .
« Chemically synthesized and e ﬂ\%\\( Vaccines, monoclonal
manufactured \ ('Q\ antibodies, immunomodulators,

e Stable at room temperature 4. growth factors
. Often given orally * Unstable at room temperature

e Given by injection
e Circulate in blood and
lymphatics
* Development costs quite high
- e Relatively low failure rate

e Distribute throughout the body
* Development costs relatively low

* High failure rate < {{\3{

Rivaroxaban Cyclosporine Pembrolizumab
mall molecule short peptide biologic
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Singh et al, Frontiers in Drug Discovery 2023
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Drug Discovery Process
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The Hallmarks of Cancer
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Unlocking Nonmutational
phenotypic plasticity epigenetic reprogramming
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Hanahan, Cancer Disc 2022
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The Concept of a Cancer Drug Target
] Directly attack cancer cells

4

l Q/S/ /
Block communication
between cancer cells and Attack the local
other cells / 1 environment supporting
@ cancer cells
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What Makes a Good Drug Target?

Target is involved in processes specific to cancer

Target is primarily found in cancer cells

Target can be reached by a drug
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Drugs Directly Attacking the Cancer Cell

Anti-BCMAICAR

Potential methods to target BCMA include

chimeric antigen receptor T (CAR T) cells,

T-cell engagers (TCEs), and antibody-drug
conjugates (ADCs), among others.
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Drugs Blocking Communication between Cells
Sending Cell ‘ .

o
/

Target Cancer Cell

R0liferatic
INV!

‘ Signaling protein released by sending cell

< Target receives signaling protein resulting in cancer cell growth

Drug blocks signaling protein from engaging with the target
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Drugs Attacking the Tumor Microenvironment

'é, T cells
‘é B cells

@0 Cytokines
Chemokines

Shi, Tang, Miao, Med Comm 2020
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How a Drug Binds to the Target

Shan et al ) Am Chem Soc 2011
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https://www.eurekalert.org/news-releases/874635
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Testing Drug Candidates for Anticancer Activity

Testing in Cancer Cells
Is it active?
Is it potent?
Is it stable?
How does it work?

|

P - - Testing in Animal Models of Cancer
T / 1 ':'1?1'] oost Does it get to the tumor?
#15 moneacron Does it engage with the target?
il T Do tumors get smaller?

CELL LINE ENSTABLISHMENT

Miserocchi et al, J Transl Med 2017
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Seeking Permission to Proceed to Human Trials

IND and CTA submission o

e Results from basic research and drug discovery studies Fali e S S s

e Toxicities in animals

* Untoward (e.g., heart) effects in animals

* Manufacture clinical-grade drug substance

e Formulation research N e e

* Manufacture drug product (e.g., tablet, vial) for human o
use

e First-in-Human Phase | trial protocol

* Early phase clinical research plan ( é:l_'m’ @J-é‘

Ministry of Health, Labour and Welfare

=Y\ U.S. FOOD & DRUG

IND = Investigational new drug application (US)
CTA = Clinical trial application (EU, Japan)
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Clinical Trials
Phases
Preclinical Phase 1 Phase 2 Phase 3 Regulatory Review Phase 4
____
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Clinical Trial Considerations

Neoadjuvant

Single Agent or In Combination
or Adjuvant Treatment

with Standard-of-Care Treatment

Neoadjuvant - Before standard-of-care
treatment to reduce the size of tumor or
to kill cancer cells that have spread

Improved treatment outcomes
versus standard-of-care

Improved treatment outcomes when

combined with standard-of-care Adjuvant - after standard-of-care

treatment (e.g., surgery) to kill remaining
cancer cells
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Umbrella Trial Basket Trial

Tumor Type 1 Tumor Type 2 Tumor Type 3
.

! !

One Tumor Type One Common Gene Mutation

/¢ T |

One Treatment
y y

Treatment 1 Treatment 2 _
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Trial Outcomes by Clinical Phase

- 90% 86.9% N
80%
70%
(]
0 60% 98.7% 97.2%
0
)
S 50%
?
y— 40%
° 29.8%
= 30%
=
g 20%
o 9.8%
- [)
T L
0%
Phase | to Phase Il  Phase Il to Phase Il Phase Il to NDA NDA to Approval Phase | to Approval
Phases




MPN Horizons 1s-1s october
Understanding the Zagreb, Croatia 2023
New Complexity of MPNs

% MMPNon

Patient Partners in Drug Development

Researchers: Would you like patient feeback?

- PIVOT
I m m e d I a te ) PATIENTAND INVESTIGATOR

Relevant,

* Immediate feedback o KUCC's researchers in a semi-stuciured,
conversafional setfing
= A team approach fo get pafient research advocates’ perspectives

[ ]
on all aspects of your research plan, including the research question
- * Provides an opportunity to build relationships with pafient pariners
and deepen your vnderstanding of population of inferest

Mondays or Thursdays from 5-6PM.

Sessions are scheduled vpon researcher request

I | To schedule a session or for additional information, please contact us!
713-945-6873 PIVOT@kumc.edu

SSomPVOL THE UNIVERSITY OF KANSAS
CANCER CENTER
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In Summary

Preclinical Studies Clinical Studies
~N N

High Lead IND/CTA Phase | Phase II Phase IlI Regulatory Phase IV

Generation . Preclinical T 100 or Parge Review and Cost Involved

Drug Safety Safety more number of Approval (in USD)
patients patients . Benefit/Risk * Post
Search for +  Chemical - What Approval

active Mfg does the Looking Is the drug 0 FEresarlar Studies .
chemical drug do to for effective? Wit $620 million
compounds e Drug the body? efficacy
. Product Mfg signal Is the drug «  Patient
Synthesis of +  What safe? Information
© LG5 + Phasel does the Dose for
_g" compounds Clinical body do to Phase llI
@ Plan the drug? $550 million
2 Compound
= testting for +  What Registration and
< potency, doses will i
s selectivity, be used in Market Introduction
- and stability Phase I1?
[
> -
it $410 million
$300 million
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Thank You!

Scott J. Weir, PharmD, PhD
Associate Director for Translational Research
Director, Institute for Advancing Medical Innovation
University of Kansas Medical Center
3901 Rainbow Boulevard
Kansas City, KS USA 66160
sweir@kumc.edu
913-588-3729 (Audra Schuphach)
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