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From Chemistry to Cure:
The Science and
Pharmacy of Oncology
Drug Development.

A visual guide to how chemical
design, targeted delivery, and clinical
data unite to fight cancer.
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Phase 1: LA 1.
Discovery & Optimization 0 .0 9. preclinical

Finding the biological target and
uptimiging the chgemical gompnund (ADME & Tox)

Laboratory testing for Pl.!a‘?'e 3: X
absorption, distribution, Clinical Trials Phase 4:
metabolism, excretion, Proving safety and EDA A 3 |
gl lcxiclly preliminary efficacy in ‘ pprova
uman patients across Rigorous regulatory
three sub-phases evaluation to guarantee

safe, effective, and
standardized use

Only 20% of

c_lrugs enter- Market
ing Phase 1 Entry
ever reach

t_;ancamrallun

the market.

Phase 4.
FDA Approval
Phase 3: : PP :
iy ; Rigorous regulatory evaluation
Clinical Trials to guarantee safe, effective,
Phase 2: Proving safety and and standardized use.

aia reliminary efficacy in
Preclinical (ADME ﬁuman pat};ents ac?nss

Phase 1: Laboratory testing for three sub-phases.

> de t absorption, distribution,
DISCOVEW & Optll'l'll metabolism, excretion,

Finding the biological target and toxicity.
and optimizing the chemical

compound.
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Phase 1 — Chemistry & The Golden Zone

Cancer drugs must strike a precise physical balance: small enough to penetrate cells, yet complex enough to destroy tumors.
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The optimal size threshold for cellular entry without getting trapped.
FE ]I[I|||I|I|I|||illlljl|l|||l|||||l|I|l|l|l]l]llf'illllll]l'lll'lllll|l|l|||||l|||||I|||I| @"'

Golden Zone

— _ ipophilcity
, (Log P)
High Fat Solubility , | High Water Solubility
@ FEEE AR NN e e e e e T O ST Y O I I (| @
The delicate water/fat balance required to cross both the bloodstream and lipid membranes.
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Dictates the molecule’s ability to successfully breach biological cell walls.
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Targeted Delivery: Antibody-Drug Conjugates (ADCs)

Combining the raw power of chemotherapy with the precision navigation of biology to spare healthy cells.

1. The Antibody (Navigation) 2. The Linker (Release Mechanism) 3. The Chemotherapy (Payload)

Seeks out specific proteins Keeps the toxic payload highly A highly potent synthetic
(antigens) exclusively on the stable in the bloodstream, severing payload designed for localized,
surface of cancer cells. only upon entry into the tumor. targeted cell destruction.
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Cell Penetration: The CD36 Backdoor

Bypassing normal cellular defenses to increase large-molecule drug uptake by 23x.
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Standard cellular defenses inherently
block massive synthetic drug
molecules from entering.
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The CD36 Exploit
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The CD36 receptor is utilized as a
biological backdoor, allowing massive
molecules to slip through undetected.

-

cell into destroying itself via the Ubiquitin-proteasome waste system.

The Result: Once inside, the drug marks the cancer’s own proteins, tricking the ]
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Phase 2 — The Preclinical ADME Journey

A chemical compound is only viable if it survives the human body’s natural defense and filtration systems.

——o Absorption

How the drug successfully

transfers from the digestive

system into the bloodstream. — o Metabolism

How the liver attempts to

[ aggressively dismantle and
neutralize the foreign chemical.

_______
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Distribution
How the body transports the
compound to locate and o——
isolate the malignant cells.

Excretion o
How the kidneys filter out
the remaining compound
from the circulatory system.




The Critical Balance: Pharmacodynamics (PD) vs. Pharmacokinetics (PK)
Distinguishing between what the drug does to the disease and what the body does to the drug.

N\

(8 "\
Pharmacodynamics (PD)

“What the drug does
to the cancer.”

‘a
Pharmacokinetics (PK)

“What the body does
to the drug.”

Metrics: Target binding affinity, tumor shrinkage rates.
Goal: Prove the biological mechanism effectively halts

cancer growth.

2/

N

Metrics: Cmax (peak concentration), half-life,
systemic clearance rates.

Goal: Map optimal dosing schedules while
guaranteeing patient safety.
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Biomarkers: The Key to Patient Selection
Utilizing genetic fingerprints to match the right drug to the exact right patient.

No two cancers are identical. Biomarkers
are unique genetic or protein signatures
cific to an individual patient’s tumor.

Next-Generation Sequencing (NGS) is
deployed to map the tumor's DNA and

l precisely identify these hidden biological
| {

argets.

Enables true precision medicine. Proving
target binding early eliminates guesswork
and significantly shortens the overall drug
development timeline,




The Clinical Front: Phase | vs. Phase Il

The definitive shift in clinical trial objectives from proving human safety to establishing biological efficacy.

Phase |: Proving Safety = Phase |lI: Early Efficacy

« Participants: Small, tightly | « Participants: Larger groups of
monitored groups. - 7 : patients diagnosed with the specific
m— ¢ target disease.

« Focus: PK/PD modeling, finding the i <
Maximum Tolerated Dose (MTD), 1% » Focus: Monitoring side effects while
and establishing Dose-Limiting actively searching for proof of the
Toxicities (DLT). biological mechanism.

- Core Question: Is it safe ""j - Core Question: Does it
for humans? actually fight the cancer?
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Phase lll & FDA Endpoints: Proving the Cure

Approval requires more than efficacy; the new drug must definitively outperform the current standard.

L

ORR (Objective Response Rate)

- The percentage of trial patients
‘ .I whose tumors significantly shrink
or completely disappear.

=N

Finish Line

New Investigational Drug

PFS (Progression-Free Survival)

The exact length of time a patient
lives without the tumor growing
or spreading.

)

0S (Overall Survival)

The absolute Gold Standard.
* Does the investigational drug

help patients live longer overall
compared to existing treatments?
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The Integrated Oncology Ecosystem

True breakthroughs require perfect harmony between molecules, mechanisms, and metrics

Harnessing smart biological

Engineering exact molecules

[i! Pharmacology / Delive% = R I Chemistry / Desig '1)@’

pathways like ADCs and CD36 to
actively bypass cellular defenses.

@inical Trials / Data ]}1

Proving absolute safety and
superior survival rates against
the strictest FDA endpoints.

Together, these disciplines turn molecular blueprints into life-saving realities.

that thrive within strict physical
and chemical golden zones.
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