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Content

•CurePSP 101
•Brain and Disease 101
•Research activities (see also Ms. Oyler’s talk)
•Drug Development 101 (see also Dr. Boeve’s talk)
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Who are we?
• Nonprofit organization founded in 

1990

• NYC-based; 9 employees

• Prime of life neurodegeneration / 
tauopathies

Vision
A world free of PSP, CBD and 
related brain diseases
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Care &
Consciousness
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Educating Patients and Caregivers
Phone and E-Mail Support
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Cure
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Brain 101 and Disease
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Myths of the Brain
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Myths of the Brain 1. We use only a fraction of our 
brains.

• Why do small impacts on the brain 
(injury, stroke) cause so dramatic 
changes if we used only 10 % of our 
brain mass?

• If there was only the one pathway of 
information in the brain, what would we 
do in case of injury / disease? 
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Myths of the Brain
2. Playing classical 

music to infants 
makes them smarter.

Sorry, guys…..

16

Myths of the Brain
3. Adults can’t grow 

new brain cells.

Yes they can, BUT…
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Myths of the Brain
4. Male brains are 

biologically better 
suited for math and 
science, female 
brains for empathy.

No; however the power of social 
environment (i.e. our society) is 
VERY powerful (unfortunately)!!!

Let’s do a bit of theory... What’s inside the brain?

European brain
American brain
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The Brain

Nerve cell = neuron
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1 neuron = 10 µm
10 neurons = 100 µm
100 neurons = 1000 µm = 1 mm 
1,000 neurons = 10 mm = 1 cm 
100,000 neurons = 100 cm  = 1 m (3.2 feet) 
1,000,000 (m) neurons = 1,000 m = 1 km (0.68 miles)
1,000,000,000 (b) neurons = 1,000 km (621 miles)
100,000,000,000 (b) neurons = 100,000 km (62,137 miles) 

Neuroscience 101

Our brain has 100 billion neurons. 

(earth circumference: 24,901 miles)

100,000,000,000 (b) neurons

= 62,137 miles

CurePSP Office in NYC 
to Chicago = ~793 miles 
(almost 78 road trips)
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Length of all neurons (axons) :

93,000 – 112,000 miles
(half way to the moon, more than 
four times around the earth)

Neuroscience 101

100,000,000,000 neurons
But the brain has 50x more supporting cells, 
so called glial cells:

5,000,000,000,000 glial cells
(5 trillion)

Neuroscience 101
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Neuroscience 101

Gross Structure of the 
Nervous System
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Neuroscience 101

Gross Structure of the 
Nervous System

• Central Nervous System (CNS)

– The brain

– Spinal cord: part of the CNS encased 
within the vertebrae or spinal column

• Peripheral Nervous System (PNS)

– All the neurons in the body that are 
located outside the brain and spinal 
cord 
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Brain 101

http://www.bobtheblobsblog.com/
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Brain Disease

http://thebalancedbrain.com
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Understanding the pathologies...

my brainnormal brainFTD

32

Disease
All prime of life diseases 
share one fundamental 
disease mechanism:

The misfolding 
of proteins!
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PSP / CBP = Tau
MSA = Alpha synuclein

PSP 

and 

CBD

http://www.nia.nih.gov
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PSP (CBD) and MSA

Marios Politis; Nature Reviews Neurology 10, 708–722 (2014) 

PSP (CBD) and MSA

Marios Politis; Nature Reviews Neurology 10, 708–722 (2014) 



6/27/2017

19

http://www.bobtheblobsblog.com/

Cure
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CurePSP Research
• Venture grant program
• Special initiative grants
• Conference sponsoring
• PSP Genetics Consortium
• Mayo Clinic Brain Bank
• Clinical Trials / Patient Engagement Program
• CurePSP Centers of Care

40

Venture Grant Program

• ~170 research projects
• International (North America, Europe, Brazil, 

Australia)
• > 13 million dollars during the last 25 years
• Who can apply? Any academic or non-profit 

institution, pharma/biotech
• $100,000 for 1-3 years
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Founding Members

Dan Geschwind
Giovanni Coppola

Dennis Dickson
Rosa Rademakers
Owen Ross

Gerald Schellenberg
Li-San Wang

Günter Höglinger

Huw Morris
John Hardy

Ulrich Müller

Principal Investigators
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PSP Genetics Consortium

• Fund large-scale gene analysis that will 
identify new targets that contribute to or 
cause neurodegeneration.

• Study these targets to determine their 
role in causing disease and as potential 
drug targets.

• Multi-national consortium

• Close collaboration with the NIH

44
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Drug Development
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 Preclinical – screening / toxicity

• Non-animal: In silico or biochemistry or cell culture 
• Animal: rodent (mouse)  or small animal (dog) or monkey

 Phase 0- exploratory 

 Phase 1- first in human (FiH) – dose-finding and safety (SAD, MAD)

 Phase 2 - proof of concept (PoC) – dose-finding safety and efficacy

 Phase 3 - proof of efficacy (PoE) – efficacy

 Phase 4 - post-approval – safety/usage considerations 

48
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DISCOVERY BASIC 
RESEARCH

Scientists in biopharmaceutical research 
companies, government, academia and for-
profit research institutions contribute to 
understanding of the disease and potential 
drug targets. 

DRUG 
DISCOVERY

Researchers create a new molecule or 
select an existing molecule as the starting 
point, then perform tests on that molecule 
and optimize it to maximize its effect. They 
then move forward with one or more drug 
candidates. 

PRECLINICAL Researchers test extensively to determine if 
the drug is safe enough for studies in 
humans using lab and animal models. 

50
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CLINICAL 
DEVELOPMENT

IND SUBMITTED The company provides FDA with an investigational new drug 
application (IND), which contains all preclinical testing results 
and plans for clinical testing, so the FDA can determine if the 
drug is safe enough to move to human trials.

CLINICAL TRIALS The candidate drug is assessed for safety and efficacy in 
three phases of clinical trials, usually beginning with tests in a 
small group of healthy volunteers, and then moving into 
larger groups of patients.

NDA/BLA 
SUBMITTED

The sponsor submits a new drug application (NDA) or 
biologics license application (BLA) to the FDA requesting 
approval to market the drug. These applications contain the 
results and data analysis from the entire clinical development 
program and earlier preclinical testing, as well as the 
proposed labeling and manufacturing plans of the new 
medicine.

FDA REVIEW The FDA reviews the NDA or BLA submission to determine if 
the drug can be approved for patients to use. They may 
solicit the opinion of an independent advisory committee.

FDA APPROVAL Following comprehensive reviews of the medicine’s safety 
and efficacy, the FDA will either approve the medicine or 
request additional studies. If the medicine is approved, 
formulation, scale-up, and manufacturing of the medicine 
will get underway.

52

 Trials are needed to prove if a drug works

 Three phases of CLINICAL trials (Phase 1, 2, 3)

 Trials need to involve test of RANDOMIZED drug versus placebo

 Duration of RANDOMIZED period must be adequate (12 to 24 months)

 Trials must involve assessments of “OUTCOME MEASUREMENTS”

o Clinical outcome measurements

o Biomarker outcome measurements (MRI, spinal fluid, PET scans, etc.)

o Safety measurements (blood, urine, electrocardiogram, etc.)

 Typically after RANDOMIZED period, there is “OPEN LABEL EXTENSION”

CLINICAL TRIALS
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Investigators: physicians and scientists
Regulatory team: FDA, contractual approvals, lawyers
Research pharmacy
Research nurses / drug delivery team
Raters and testers: Npsych, Clinical, Functional
Analysis of outcome measures: rating scales, fluid 

biomarkers (blood, urine, cerebrospinal fluid), MRI, PET, 
other biomarkers (EEG, EMG, ECG, Echo, etc.)

CLINICAL TRIALS INVOLVE LARGE TEAMS

54

1. RECRUITMENT: participant learns about trial
2. PRE-SCREENING: is it likely participant might qualify?
3. CONSENTING: at clinical site, discussions and consent
4. SCREENING VISIT: screening procedures
5. DETERMINATION OF ELIGIBILITY
6. RANDOMIZATION
7. TRIAL PROCEDURES (treatments, measurements)
8. ANALYSIS AT END OF STUDY
9. FDA-APPROVAL OF MARKETING OF DRUG

CLINICAL TRIALS – SHORT SUMMARY
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ONGOING 
STUDY OF THE 
MEDICINE

POST-APPROVAL 
RESEARCH AND 
MONITORING

The company monitors the drug as it 
is used in the larger population to 
capture any unexpected serious side 
effects and to accumulate additional 
data, both through formal clinical 
studies and through the collection of 
real-world evidence, which may 
reveal greater therapeutic potential 
in other indications, formulations, 
combinations, etc.
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TOTAL How much: $2.6 billion, on average
How long: 10 years, on average

58

Thank you very much!

Alex Klein, PhD
Vice-President Scientific Affairs

404 5th Avenue
3rd Floor
New York, NY 10018
klein@curepsp.org
+1 347-294-2872 (office)
Twitter: @PrimeOfLife999
Facebook: Curepsp.foundation
www.curepsp.org
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