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Whatisin an IND?

FDA forms 1571, 1572, 3674

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435682/

https://cersi.umd.edu/sites/cersi.umd.edu/files/S07%?20-
%2001%20CDER%20Milstein%20Lwin.pdf

Mfgr. Letter of Authorization: CMC, pharmacology
and toxicology

Clinical protocol (usually Phase 1 safety, dose
finding)

Prior human experience (if available)
nformed Consent

nvestigator Brochure



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435682/
https://cersi.umd.edu/sites/cersi.umd.edu/files/S07%20-%2001%20CDER%20Milstein%20Lwin.pdf

What are the strategy considerations?

(think through phase 2 and align preclinical development strategies with those goals)

* Preclinical strategy
 Drug-like properties
* Bioavailability, formulation and excipients
* Reliable vs. misleading animal models
e Scalable manufacturing

 Reverse translational meta-analysis (retrospective —
omics in the target patient populations)



What are the strategy considerations?

Pharmacology

Toxicity

Chemistry

(think through phase 2 and align preclinical development strategies with those goals)

Commercial

target(s) selectivity (RoT >10X)
target validity

mechanism of action

mode of action

off target therapeutic effects
therapeutic range

prodrug activation
bioavailability

metabolic stability

BBB uptake permeability
endocytosis permeability

active uptake transporter permeability

paracellular permeability
efflux permeability

passive diffusion permeability
half life

liberation

dissolution rate
formulation

route of administration
solubility

absorption

transport pathways
food effect
intestinal permeability

acute toxicity

chronic toxicity

on target toxicity

off target toxicity
metabolite on target toxicity
metabolite off target toxicity

bioactivation/covalent modification

mitochondrial toxicity
cytotoxicity
genotoxicity
mutagenicity
teratogenicity
carcinogenicity
nucleic acid alkylation
gene induction
respiratory toxicity
reproductive toxicity
hepatic toxicity
glutathione depletion
renal toxicity
neurotoxicity
cardiotoxicity

hERG toxicity
arrythmogenic

Gl toxicity

distribution myelotoxicity/immunotoxicity
plasma protein binding off target tissue uptake

Vy LD50

erythrocyte binding genotype

AUC Biologics

target tissue uptake immunogenicity

metabolism proteolytic stability

first pass metabolism
CYP pathways/occupancy
xenobiotic metabolism
detoxification pathways
hepatic uptake

hepatic efflux

excretion

conjugation mechanism
biliary excretion
tubular excretion
reabsorption

thermodynamic stability
affinity/maturation
target tissue uptake
aggregates

specificity

heterotypic binding
infusion requirements
half life/Cl

target localization

max. of
therapeutic
window

asparagine and aspartate stability

pH dependent behaviors
source organism

hydrophobicity
hydrophilicity
electrophilicity
lipophilicity

hydrolytic stability
polarity/dipolarity

pKa

redox stability

counter ion for salts/acids

none @5-10 X crystal lattice energy

planar geometry

polar surface area

conjugation optionality

steric hindrance

polymorphs

chiral purity

Rules of thumb (RoT; heuristics)
Lipinki's rules of 5

Veber Rules

Pardridge rules

Rule of 3

molar refractivity

number of atoms <70

chiral diversity/#stereoecenters
<5(to 7) hydrogen bond donors
<9 (to 12) hydrogen bond acceptors
MW <~500 Da

LogP/LogD <5 @ pH 7.4

<4 rings

<10 rotatable bonds

%F 2 30%

Cl <30mL/min/kg in rats

plasma protein binding < 99 5%
EC50/ED50/IC50<1 puM to 100 nM

process scalability

quality systems

cold chain requirements
process optimization

steps in synthesis
catalytics/catalysts

raw materials/precursor avail.
toxic byproduct

shelf life

purity thresholds

cost of goods- API

cost of goods- additives and delivery
trade dress

side effects

market channel

Intellectual property-regulatory

molecular novelty/chemical whitespace
patent- composition of matter

patent- polymorphs

patent- ionic/salt variants

patent- prodrugs, metabolites, precursors
patent- freedom to operate

patent- label expansion optionality

scope of patentability, patent enablement
proprietary runway length

regulatory- data exclusivity optionality
regulatory- orphan drug optionality
regulatory- biologic drug optionality
regulatory- Hatch-Waxman optionality
ethical sourcing of predicate materials
off-label natural product optionality
pathway optionality

proprietary formulation

proprietary glycoengineering

proprietary precursors

proprietary production




What are the strategy considerations?

(think through phase 2 and align preclinical development strategies with those goals)

* C(Clinical strategy
* Rightindication
e Orphan-first strategy?
e Label expansion strategy?

* Right (approvable) endpoint

* Line of sight to phase 2 efficacy

* Right population- biomarkers and PGx
* Competitive positioning

* Size and duration of clinical trials



A few more examples



Failure- context of use
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This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding this draft document should be submitted uullm m days of
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March 2007
Procedural

https://www.fda.gov/media/72566/download

Globelmmune HCV vax shows promise in trial

010 7:06am

Globelmmune's GI-5005, the company's investigational Tarmogen product, improved sustained
virologic response by 12 percent in patients with genotype 1 chronic hepatitis C virus infection who
had failed prior treatment with standard of care, according to data from a Phase IIb study. The
data suggest GI-5005 may have the potential to be the first successful therapeutic vaccine for
patients chronically infected with HCV.

"Only four to seven percent of patients with genotype 1 HCV who were null, poor or partial
responders to their first course of pegylated interferon-based therapy would be expected to
achieve a sustained virologic response with a second course of treatment," says Paul Pockros of the
sV

Scripps Clinic. "In this study, GI-5005 conferred a three-fold improvel
treatment effect in this challenging patient population."

R, an important

The 2008 Fierce 15 winner received $40 million in May 2009 as part of a new partnership with
Celgene, the Boulder County Business Report notes. The two companies said they would work jointly
on multiple products to treat cancer. The company has about 40 employees. In January,
Globelmmune said it had closed on a round of financing for $18 million. However, over the summer,
the company laid of 15 of its 60 employees--or 25 percent. "Basically we were adjusting the
organization for what we are working on," CEO Timothy Rodell tells the Daily Camera. "It was a force
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https://www.fda.gov/media/72566/download

Failure- context of use

Globelmmune HCV vax shows promise in trial
FDA December

EMA September

Globelmmune's GI-5005, the company's investigational Tarmogen product, improved sustained
virologic response by 12 percent in patients with genotype 1 chronic hepatitis C virus infection who
had failed prior treatment with standard of care, according to data from a Phase IIb study. The
data suggest GI-5005 may have the potential to be the first successful therapeutic vaccine for

FDA October
EMA December

patients chronically infected with HCV. FDA May FDA January

"Only four to seven percent of patients with genotype 1 HCV who were null, poor or partial EMA October EMA Semember EMA July

responders to their first course of pegylated interferon-based therapy would be expected to

achieve a sustained virologic response with a second course of treatment," says Paul Pockros of the

Scripps Clinic. "In this study, GI-5005 conferred a three-fold improvement in SVR, an important FDA May FDA November FDA June

treatment effect in this challenging patient population. EMA August EMA June EMA July FDA July

The 2008 Fierce 15 winner received $40 million in May 2009 as part of a new partnership with
Celgene, the Boulder County Business Report notes. The two companies said they would work jointly
on multiple products to treat cancer. The company has about 40 employees. In January,
Globelmmune said it had closed on a round of financing for $18 million. However, over the summer,
the company laid of 15 of its 60 employees--or 25 percent. "Basically we were adjusting the
organization for what we are working on," CEO Timothy Rodell tells the Daily Camera. "It was a force
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Failure- context of use

NDC 0004-0357-30 ATTENTION PHARMACIST:

Pegasys®
(peginterferon alfa-2a)

Each patient is required to receive the

enclosed Medication Guide.
Refrigerate Inmediately

180 mcg/0.5 mL

For Subcutaneous Injection Only

Sterile

Prefilled Syringes Monthly Convenience Pack Package Contains:

4 Single-Use Prefilled Syringes Pegasys* 180 mcg/0.5 mL, NDC 0004-0352-30
4 Needles (27-gauge, 1/2-inch)

Each Prefilled Syringe Contains:

FDA December

EMA September

FDA October
EMA December

FDA May
R‘O"“Y EMA October EMA September
FDA May FDA November

EMA August EMA June

H—— 130 mcg/0.5 mL. Genentech
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A Unicorn’s story...
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* Raymond F. Schinazi designed the molecules that are standard of care
for both HCV and HIV treatment

* Superfast timeline (relatively speaking)
* Precursor molecule invented in 2005
 sofosbuvir invented in 2007, IPO same year- raised $45 M
* FDA approved in 2013
* Fastest product launch in history of industry: 5% of the prevalent
population treated within first year after FDA approval-

* 60K HCV patients CURED
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Basket Trial
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https://doi.org/10.3390/ijms21103718

Resources

FDA guidance documents, specifically Target Product Profile (TPP)
https://www.nature.com/articles/nrd.2016.264 https://www.fda.gov/media/72566/download

Advisors experienced in drug development (TMC Accelerator for
Cancer Therapeutics)

Review a clinical trial for a comparable drug and/or the indication of
interest on Clinicaltrials.gov

Review the label of a comparable drug

...& and collaborate with the GCC Faculty!!



https://www.nature.com/articles/nrd.2016.264
https://www.fda.gov/media/72566/download

