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Background

e Chimeric antigen receptor-modified T cells (CAR-T)
therapy
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o Most promising immuno-oncology therapy
B High response rates in patients with R/R B-cell malignancies

o Individuals CAR-T cell therapy are not the same
B Quality in processing of gene reflects the safety and efficacy

Source: Image from Microbe.tv




How CAR-T Cell Therapy Works
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Clinical Trials Landscape

e As of 2017, only 2 FDA-approved CAR-T cell
therapies

e > 100 CAR-T cell therapy sponsored trials are being
investigated in hematologic and solid tumor space

Sponsor Trials
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Current Gaps

e Limited tools to capture the manufacturing processes of

post-marketing CAR-T cell therapy and track its distribution
O Little Transparency
O Lack Universal Tracking System
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e Limited system to report adverse events to individual CAR-T
cell therapy
e Uncertainties in its long term safety and efficacy

Image Source: Foster, Kimberly Lounds. “The Evolving CAR-T Therapy Supply Chain: Progress and Challenges.” Cell and Gene Therapy Insights, vol. 3, no. 10, 2017, pp.
903-908., d0i:10.18609/cgti.2017.085




Center for Biologics Evaluation
and Research (CBER) Interim
Strategic Plan FY 2017-2019

Objective 3.4

Foster improved manufacturing technologies
and product characterization techniques
through a combination of research and
interactions with stakeholders including

SPONSOTrS.
A, Center for Biologics Evaluation and Research (CBER) Interim Strategic Plan FY 2017-2019,




Importance of CAR T-Cell Regulation

* Novel individualized therapy

— Required compliance of the CAR-T cell manufacturing
process with global regulatory requirements

— Limited long term data on Safety and Efficacy
* Expensive process

* Cumbersome/multiple manufacturing steps

— Challenges in regulatory convergence or
harmonization among the global regulatory agency




Proposal: GeneTrack System

Publicly accessible database in compliance with
HIPAA

Capture the manufacturing process of the
individual CAR-T cell therapy

Report adverse events per individual CAR-T therapy
Consolidate patient electronic health record (EHR)
with GeneTracking number

GeneTracking number will be linked to RFID/NFC

technology
o Live tracking of distribution
o Tampered/Damaged detection
o Storage temperature detection




Proposal: GeneTrack System
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GeneTrack System Demonstration
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you must obtain a GeneTracking number to proceed) (240) 402-8010
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Source: Images/Figures have modified from the original FDA.gov Website




GeneTrack Online Form (step 2)
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@ Help

GeneTrack Online Form

Welcome to GeneTrack Database i Frometcity Sakoed Questone

Beginas a:

1. Components and Materials
a. Vectori.e. component
b. Reagents source
c.  Excipients
2. Procedure (i.e. Modification)
a.  Facility involvement
b.  Preparation
c.  Processing
d.  Final Formulation

3. Product testing

1. Name of therapy
Indication
Previous Treatments

Facility Location
a) Hospital/Institution
b) Manufacturing Center

5. Leukapheresis procedure

a) Cell source Hospital/Institution Manufacturing Center
b) Buffer condition

P W N

c) Centrifuge rate a.  Microbiology testing
d) Washing condition b. ldentity testing
6. Additional consideration c.  Purity/potency testing

4. Additional consideration

Source: Images/Figures have modified from the original FDA.gov Website




Hospital/Institution Form

GeneTrack

"wen P

GeneTrack

. X
GeneTrackmg Nurmiier GeneTracking Number:*

a06c1107b1183f2b13d
a06c1107b11832b13d

Name of Therapy (including Brand and Generic) Name of Therapy (including

— Brand and Generic)
Kymriah (tisagenlecleucel)

Kymriah (tisagenlecleucel)
Indication Lo
Indication

Relapsed/Refractory B-cell Acute Lymphoblastic Leukemia Relapsed/Refractory B-cell Acute
Lymphoblastic Leukemia

Previous Therapies Used for
this Indication

Previous Therapies Used for this Indication

Pegaspargase, vincristine, dexamethasone Pegaspargase, vincristine,
dexamethasone

O Allogeneic
@ Autologous

Source: Images/Figures have modified from the original FDA.gov Website




GeneTrack Database

({ U.S. Department of Health & Human Services

GeneTrack Database

Enter GeneTracking Number @

GeneTracking Number: a06¢c1107b1f83f2b13d Live Tracking: Saturday, December 30
Name of Therapy: Kymriah (tisagenlecleucel) Shipme_nt dé_!parted fr_qm
Type of Gene Therapy: Autologous Gene BioScience facility

VIEW ALL SECTIONS | CLOSE ALL SECTIONS
@ INDICATION & PREVIOUS THERAPY

Indication: Relapsed/Refractory B-cell Acute Lymphoblastic Leukemia : led] | conoses
Previous Therapy: Pegaspargase, vincristine, dexamethasone ‘ tlsagen ECICUCE] tuman .cots  Rxonly

Suspension for IV infusion

J KYMRlﬂH Cultured, genetically modified

" For autologous use only
° COMPONENTS & MATERIALS Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
Cell source: Immune T - cell Dosage:See prescrbingnkrmation
oo 1 2% [yl Py 126 ) of S D0 6%
L & Lyt . i Irose/0.45%
@ FACILITY OF PROCESSING sn?ﬁia;:%“ﬁgz[vfﬂ[;!ggwassmu;![m]mlo%tlgrﬂ:;nmlc:d‘;'szmlle:lrnsc
B . . ; . . | and EUM. . g
Hospital/Institution: Gene Institution/Hospital Streas 20 o pasof i iogn (OTE SO0
) 3 i Properly identity intended recipient and product ON:WIZ34 17 123456
Manufacturing Center: Gene BioScience Dot s e i P
Not evaluated for infectious substances Batch 12345678
M. by: Novartis Pharmaceuticals Corporation
Moris Plaing, NJ 07950 PP Material No. 8123456 For Novarts use ond
Source: v e I )
_ . . . . U NOVARTIS 5004685 Onowarts iege || 1ININNIN G |
1. Images/Figures have modified from the original FDA.gov and NIH.gov Websites (AccessGUDID)

2. Novartis Pharmaceuticals Corporation Fiercepharma news, https://www.fiercepharma.com/pharma/at-475-
000-per-treatment-novartis-kymriah-a-bargain-or-just-another-example-skyrocketing




MedWatch Integration
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Home Food Drugs Medical Devices Radiation-Emitting Products Vaccines, Blood & Biologics Animal &
MedWatch Voluntary Report
MedWatch Voluntary Report
About Product
* Required Irformation About Product

* Required Information

To report about a medical device anly, you can skip this page. |  Skip to About Device
INSTRUCTIONS:

Enter information for a single product below. If there is a second product related to this medical event, please click the "+ Add Another
Product' link found near the bottom of this page.

INSTRUCTIONS:
Enter information for a single product below. If there is a second product related to this medical event, please click the "+ Add Another Product" link
found near the bottom of this page. Product Information:
4 " 206c1107b183f2b13d
Name of the product as it appears on the box, bottle, or package 0 GeneTracking Number (for Gene Therapy products only)
Suspect Products: (Include as many names as you see)
n
- 5
Name * Strength @ Unit @ Manufacturer/Compounder @)
0 Name of the company that makes (or compounds) the product @)
a06¢1107b183f2b13d
NDC # or Unique ID 0 Lot # Q GeneTracking Number (for Gene Therapy products only)

Health Professional Consumer/Patient

(FDA Form 3500) (FDA Form 3500B)

Source: Images/Figures have modified from the original FDA.gov Website




Feasibility and Future Direction

* Feasibility

— Easy implementation with already existing
database framework (i.e. Global Unique Device
|dentification Database (GUDID)

— Minimal cost to implement GeneTrack compared
to the drug cost per treatment

 Future Direction

— Incorporate real-world evidence across the total
product lifecycle to improve patient safety and
health outcomes.




Conclusion

e Limited tools available to capture CAR-T
manufacturing and post-market distribution
e GeneTrack has many advantages

O
O
O

Improve transparency

Streamline the manufacturer process

Enhance the communication between multi-stakeholder
(Patients, Stakeholders, and Industry Sponsors)
Individualize CAR-T cell therapy adverse events report
Easy implementation
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Thank you for your time!
Questions?
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