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Regenerative Medicine Cellular Therapies

Regenerative medicine is the process of replacing or regenerating human cells, tissues
or organs to restore or establish normal function.

Human cellular

Cell Isolation Cell Expansion
products __
o
Scaffold/biomaterials Therapeutic ’ |
Scaffold tissue engineered
seeding products

The products are
transplanted into patients
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Chemistry, Manufacturing, and Controls (CMC)

e« CMC = Product manufacturing and
testing

« How do you make the product?

 What do you use to make the
product?

» Product safety and Quality testing
e Product Stability

e Other controls — product container,
labels, tracking

Source control

certification
in-house testing
allogenic vs.
autologous cells

Controls

FOUA

Product testing

Purity
Identity
Potency

Process control

process design
process controls
validation B |
cGMPs

B



Challenges of

Regenerative Medicine Cellular Products

manufacturing & Regulatory chaIIeng(h

e Cellular heterogeneity

e Patient to patient variability

e Limited shelf life/limited sample volume

e Limited availability of starting material for test
method development

e A wide range of manufacturing protocols

?

I
\Isolated cells = Manufactured cells/

www.fda.gov

-

/ New methods and
quality attributes are
necessary to reliably
predict biological
functions of
manufactured

\\ products.

~
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Current microphysiological system (MPS)
research

e Develop and improve test methods for cell product characterization

 Identify product attributes that are predictive of safety and effectiveness

Co-culture Biomaterials

S

Chondrogenic potential Vasculogenic potential Immunosuppresive potential




Chondrogenic capacity:
MSC aggregate size matters
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Synthetic Activity correlates with MSC Aggregate
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Paracrine Potential of MISCs

Differentiation Potential

/ mscs © @©@ \

®©l@ ®

Multiple paracrine factors
(VEGF, MCP-1, IL-6 etc)

l &% Clinical Applications
m— ' P d »  Wound Repair
: : ‘ :'  Immunomodulation

* Ischemic Reperfusion

Kwon, 2014, Vascular Pharmacology

Are the paracrine/trophic action of MSC preparation
also heterogeneous?

Could paracrine potential of MSCs be robustly and
objectively measured?
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Vasculogenic
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Conclusions

Cell-cell " Manufacturing
- izl parameters
materials quality
attributes

Well-designed MPS that recapitulate critical physiological conditions
have the potential to contribute toward developing and improving test
methods for product characterization and toward identifying product
attributes that are predictive of safety, effectiveness, and potency.
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Contact Information

*  Kyung Sung, Ph.D.
kyung.sung@fda.hhs.gov

. Regulatory Questions:
OTAT Main Line — 240 402 8190
Email: OTATRPMS@fda.hhs.gov and
Lori.Tull@fda.hhs.gov

. OTAT Learn Webinar Series:
FDA Headquarters

http://www.fda.gov/BiologicsBloodVaccines/NewsEvents/ucm232821.htm

. CBER website: www.fda.gov/BiologicsBloodVaccines/default.htm

. Phone: 1-800-835-4709 or 240-402-8010

*  Consumer Affairs Branch: ocod@fda.hhs.gov ‘ 1 D

A jgiﬂ*‘"“

. Manufacturers Assistance and Technical Training Branch: industry.biologics@fda.gov

. Follow us on Twitter: https://www.twitter.com/fdacber
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