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MEANWHILE, IN THE RESEARCH LABS
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A BREAKTHROUGH!
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DIABETES HAS A TREATMENT

The Nobel Prize in Physiology or
Medicine 1923

The Nobel Prize in Physiology or Medicine 1923
was awarded jointly to Frederick Grant Banting
and John James Rickard Macleod "for the
discovery of insulin"

Photo from the Nobel Photo from the Nobel
Foundation archive. Foundation archive.
Frederick Grant John James Rickard
Banting Macleod

Prize share: 1/2 Prize share: 1/2
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“Insulin does not belong to me, it belongs to
the world” - Frederick Banting
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THE CURRENT STANDARD OF CARE

Hybrid closed-loop insulin pump

CGM communicates blood glucose level > Glucose level 1

to insulin pump o

Insulin pump adjusts basal rates/delivers Continuous glucose v
correction bolus automatically sensor Insulin pump hosting

User-initiated mealtime bolus

Minimal input by patient

Prone to equipment malfunctions
Requires multiple devices to be worn on

body

control algorithm
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WHERE DO WE GO FROM HERE?

Prevention Functional cure
* Delaying or stopping onset of the disease * Islet transplants
* Transplant of donor tissue into a patient
to replace the lost beta-cells
* Cell therapies

TZﬁ’d ® * Generate new insulin-producing beta

fteplizumab-mzwy) cells to transplant into a patient
Injection | 2mg/2mL

Goal: to functionally cure T1D. Remove any
need for exogenous insulin administration
(injections/pump infusion) or blood glucose
« Effective in Stage 2 diabetes monitoring.

* “honeymoon period”

* Delays onset by an average of 2 years
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ISLET TRANSPLANTS

Islet in pancreas

Islet
isolation

 Isolated

-

islet of
Langerhans

B

" Reci pient
Islet

isolation
device

Islet in portal vein
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The Edmonton Protocol (1999)

Acquires cadaveric islets from
donor

Islets are isolated from donor
pancreas

Whole Islets are transplanted
into recipient hepatic portal vein

Requires immunosuppressive

regimen

Requires cadaveric donor tissue

* Massive barrier to its use as
a widespread treatment
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STEM CELLS AS A SOURCE OF BETA CELLS

Embryonic
stem cells
Stem cells
' * Pluripotency - ability to become most cell types
. el in the body
- /
\ * Provide an “unlimited” source of beta cells
e Can be expanded indefinitely in the lab

Can be differentiated into insulin-producing beta
cells

3
(’W

iver Thyroid

Nerves Bones Muscles
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BETA CELL DIFFERENTIATION PROTOCOLS

Embryonic Definitive Primitive Posterior Pancreatic Endocrine Immature Mature
stem cells endoderm gut tube foregut progenitors progenitors SC-islets SC-islets

JEERN HERN |
\/ ' — ~/ 7 " ~/
Stage 1-3 days | Stage 2-3 days | Stage 3-2 days Stage 4—4 days Stage 5—4 days | Stage 6-8 days | Stage 7-0-6 week
Activin A FGF7 RA EGF ROCKI ALKSIll ALKSiIll ZM447439
CHIR Vitamin C SANT1 SANTH Activin A GSiXX GSiXX .
LDN LDN Vitamin C LDN LDN N-acetylcysteine
TPB TPB RA GC1 GC1 triiodothyronine
FGF7 Nicotinamide FGF7 SANT1
Vitamin C RA
BTC

Balboa, 2022, Nature Biotechnologies
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STEM CELL THERAPIES TO TREAT DIABETES

Stem cell therapies @

u’gagvst\
» Stem cells maintained in the lab . _ @ @
Y Pancreatic 1
- Differentiated into beta cells (”’@8 y prrsizgess Sall
* Implanted into patient R Pels r il
G @@
@ . f cells
* Restore insulin production to the Pancreato rogenor cete /'
patient, without the need for * w e
insulin injections/infusions (-{.‘O
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A BREAKTHROUGH?

€he Nework Times

A Cure for Type 1 Diabetes? For One
Man, It Seems to Have Worked.

A new treatment using stem cells that produce insulin has

surprised experts and given them hope for the 1.5 million
Americans living with the disease.

Stem cell derived beta cell transplant, in combination with immunosuppression

« Still required exogenous insulin administration daily, and maintained diabetic
HbALC levels, albeit reduced. Other studies have shown better results.
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THE IMMUNE SYSTEM
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IMMUNOSUPPRESSANTS

Immunosupressive regimens

* Lower the immune « Weakened immune system
systems function and long-term complications

* Kidney toxicity

* Allows for acceptance of « High blood pressure

the graft/transplant « Nervous system toxicity
* Medium term (1-3 « Decreased bone marrow
years)

e Liver toxicity

* Osteoporosis

* Flu-like symptoms

* Nervous system
dysregulation
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A NEW SOURCE OF STEM CELLS

The Nobel Prize in Physiology or
Medicine 2012

The Nobel Prize in Physiology or Medicine 2012
was awarded jointly to Sir John B. Gurdon and
Shinya Yamanaka "for the discovery that mature
cells can be reprogrammed to become pluripotent”

©® The Nobel Foundation. Photo: © The Nobel Foundation. Photo:
U. Montan U. Meontan

Sir John B. Gurdon Shinya Yamanaka

Prize share: 1/2 Prize share: 1/2
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REPLACEMENT THERAPY FROM THE PATIENT’'S OWN CELLS

w

Induced pluripotent stem cell-derived Q\ /

beta cell transplant is an autologous
treatment ( ) ‘@"

 Does not invoke an immune — x
o 9
response for host vs graft "

Pancreatic progenitor cells

 Stem cells provide an “unlimited” (J‘% )
™
source of cells, no donor needed ke cells

#EPICconf2025

www.EPICconferences.org



INDUCED PLURIPOTENT STEM CELL-DERIVED BETA CELLS

Insulin independence from 75 days Time-in-target glycemic range > 98%
post-transplantation

Chemically Induced Pluripotent Autologous
stem-cell-derived Islets Transplantation e 100+
CIPSC-islets E: sk
Sub-anterior rectus sheath E” g L
* i= w.
.. skin ———, 10 g

g s S ——— E B S e 204

T — , Basslma 30 L] &0 120 180 180 210 MO 2T0 300 30 0
posterior mclus sheath _'—'L\___'-—- ==.l Days post ransplantation B

CiPSC-islets f 12 3 4 5 6 7T B 89 W N 2
: ; Monthe post transgantation
_ Decrease in glycated hemoglobin
Patient had received two prior liver transplants,
e @@ 9 and a whole pancreas transplant.

-;::-' m ‘ Chemical

reprogramming

Pancreas graft was removed one year later due to

PN 2 complications.
«ﬁg © PP PP P Patient was on, and remained on
F o o o

Wang, et al. 25 September 2024, Cell immunosuppression for the duration of the study.
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Source of tissue Outcome Barriers

#EPICconf2025

Type 1 diabetes is an
autoimmune condition. We need
to not only prevent rejection of
the transplant, but also the
autoimmune response from
attacking the newly transplanted
tissue
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IMMUNOISOLATION DEVICES

Loading

Inner Cell Port

Impermeable

Membrane
Quter

Vascularizing
Membrane

Allow for protection of implanted cells from Historically, devices are highly g' |
the immune system susceptible to fibrotic overgrowth, ;§ et
and a lack of oxygen availability for 3 A
* Prevents host graft rejection cells s g’
. i H Q
Allows for allogeneic therapy N | . 3 gfgo
New clinical trials are underway, % |HIrY °
* Prevents the autoimmune response from with patients already enrolled and ik b 5'35
TR . Nutrients M - e
Killing the implanted cells dosed 1E ’: -
:E : :E Cells

-
(]
by |
d
-

(J

Immunaoisolation concept of the TheraCyte® System
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EDITING THE GENOME CAR T-Cell Therapy

CAR
greaneennt protein
Make CART
cellsin the lab - H
o AT
“:-'L- L y 2 1.1 A
aed i R |
nse ene — ,._f”' X 3
T JE = = ey
N gl @

o Grow millions
of CAR T cells

Cells are taken from the body,
genetically edited in the lab,
and returned into the patient.

This is already being done with
cancer treatments!

Infuse
CARTcells

Remove blood from
into patient

What if we take a similar Bation & gt T colfs
approach to stem cell derived
beta cells? Can we genetically o
edit cells to evade the immune | o GNP
system? ) L A

cancer.gov
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IMMUNNE-PRIVILEGED STEM CELL DERIVED BETA CELLS

Sanao

Biotechnology a

First-in-human Safety Study of Hypoimmune Pancreatic Islet Transplantation in Adult Subjects With
Type 1 Diabetes

ClinicalTrials.gov ID @ NCT06239636

Sponsor @ Per-0Ola Carlsson . . . )
Information provided by @ Per-Ola Carlsson, Uppsala University Hospital (Responsible Party) An Open:LabeI: FIH Stl_.ldy Evaluating the Safety, Tolerability, and Efficacy of VCTX211 Combination
Product in Subjects With T1D
Last Update Posted @ 2024-12-11
Sana Biotechnology Announces Positive Clinical Results from Type 1 Diabetes Study of Islet Cell ClinicalTrials.gov ID @ NCT05565248
Transplantation Without Inmunosuppression Sponsor @ CRISPR Therapeutics AG
January 7, 2025 . . . . .
Information provided by @ CRISPR Therapeutics (CRISPR Therapeutics AG) (Responsible Party)
About VCTX211
Ce”S are aI|Ve, fu nCt|Ona|, and t0|erated after VCTX211 is an fallogeneic, gene-edited, stem cell-derived]investigational therapy for the treatment of T1D,
2 which incorporates additional gene edits that aim to further enhance cell fithess. This immune-evasive cell
8 dayS replacement therapy is designed to enable patients to produce their own insulin in response to glucose.

with no immunosupression
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E Stages of Type 1Diabetes
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Stage 1: Start of TID
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“Insulin does not belong to me, it belongs to the
world” -Sir Frederick Banting, 1922
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