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Executive Summary

• Liver failure is a leading health problem worldwide
• Liver transplantation is curative but availability limited

• Bioengineering human liver organoids from iPSCs
• Mastery of generating endodermal tissues from iPSCs 
• iHLCs are transcriptomically and functionally akin to in vivo liver
• Our iHLC is best-in-class simulating organogenesis process

• First to develop extracorporeal support with ultimate goal for implants
• Our 1st product: extracorporeal UTOpiA-X
• Demonstration of in vivo efficacy with UTOpiA
• ACLF survival as UTOpiA substitute liver function & promote regeneration
• Scaling up organoid manufacturing in collaboration with CDMO
• Large animal model for UTOpiA biocompatibility 

• UTOpiA market potential ($14 billion market)
• Cross-border team to leverage best of US and Japan

• Superiority as UTOpiA manage inflammation & supplement liver function

• Operational workflow

• Operational and strategic de-risking built into business strategy

• Bioengineering liver to help patients suffering from severe liver failure
• Kanzo leadership Team 3
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Bioengineering liver to help patients suffering from severe liver failure

High clinical unmet medical need: acute-on-chronic liver failure (ACLF) and prevention of liver failure in post liver 
resection; represent a total addressable market (TAM) $14 billion (￥2,000 billion) annually

 Core value proposition: bioengineered allogenic hepatocytes for prevention of liver failure and extend life
 Our differentiated capability is to create human liver organoids from clinical grade iPSCs that are superior in 

functionality and safety compared to conventional bioartificial liver therapy.
 First program: proof-of-principle demonstrated

• Bioengineered, allogeneic hepatocytes incorporated into an ex vivo, extracorporeal circuit treat acute-on-chronic liver failure 
(ACLF)

• The extracorporeal circuit, UTOpiA (Universal Tandem Optimized induced Hepatocyte-Like-Cells with Apheresis), addresses both 
severe liver synthetic dysfunction and systemic inflammatory response syndrome to reduce the high mortality rate

 Second program: scientific research underway
• Multi-zonal allogeneic hepatocytes bioengineered solution with further improved functionality (Nature, 2025)

 Intellectual Property: wholly-owned unique method & process patents for generating therapeutic cells and 
composition of matter of UTOpiA; additional patent filings and enablement underway

Rich near term milestones: in vivo efficacy in rabbit (2024), tech transfer and master cell bank generation at CRO 
in Japan (2025), submission grants to AMED (2026) and CIRM/SBIR NIAAA (2026)

 Team: Experienced clinician scientists and repeat entrepreneurs with track record of cross-border 
collaborations

 Raising: $6.0-7.0 MM to fund manufacturing development activities to nominate development candidate

Executive Summary

CONFIDENTIAL AND PROPRIETARY
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Mani Subramanian, MD PhD Rob Myers, MDTakanori Takebe, MD PhD Ravi Rao, PhD

Our team has led and supported the research, clinical and strategic journeys of multiple approved drugs

Maki Kumagai

Kanzo leadership Team
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“2 million deaths caused by
Liver diseases worldwide” ACLF (acute-on-

chronic liver failure)

Liver failure post-
hepatic resection

50~220k 
deaths p.a.1

~5k deaths p.a. 1

 Occurs in patients with pre-established 
liver exposed to acute insults (e.g. alcohol, 
new infection)

 Rapid deterioration of liver function 
accompanied with systemic 
inflammation leading to multi-organ 
failure

 20-80% mortality rate

 Occurs in patients going through 
extended hepatic resections for 
hepatocellular carcinoma or hepatic 
metastases

 Remaining liver tissue cannot sustain 
normal functions

 2-5% mortality rate for all patients 
undergoing hepatectomy 

Devarbhavi et al., 2024

1: estimated total number from US, EU and Japan

Liver failure is a leading health problem worldwideThe issue

CONFIDENTIAL AND PROPRIETARY
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Liver transplantation is curative but availability limited

Challenges

MoA

MARS Xenotransplantation

Past clinical studies showed 
minimal efficacy, as poor 
functional substitution & 
inflammation management

Past clinical studies showed 
minimal efficacy and
Terminated. Hep cells are 
not sufficiently efficacious.

Clinical study to start in 2025 
but Safety concern – past 
use of pig hearts failed due to 
retroviral infection

Mechanical, extracorporeal 
circulation to supplement 
albumin, ion exchange and 
for dialysis removal of toxins.

Extracorporeal circulation 
incorporating HepG2 cells for 
its biogenesis & detoxification 
function

Humanized liver from pigs to 
be transplanted into human –
in effect, work as human LTx

Liver transplantation

Limited donor 
availability, and long wait 
list attributes to high mortality

Healthy liver from donor 
transplanted into liver failure 
patients. 

Standard of care Investigational

The issue

CONFIDENTIAL AND PROPRIETARY

ELAD
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Our solution

Bioengineering highly functional liver organoids: 
superior liver functionality compared to hepatocyte cell lines or 
mechanical dialysis

Hypoimmune human iPSC as source: 
unlimited availability of source materials and manufacturing 
scale merit

Favorable risk-benefit profile: 
patient survival, with minimized risk of complications from 
therapy (ex. inflammatory response to xenografts)

iPSC

iHLC

Bioengineering human liver organoids from iPSC

CONFIDENTIAL AND PROPRIETARY
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Mastery of generating endodermal tissues from iPSCs 
Our solution

CONFIDENTIAL AND PROPRIETARY
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iHLCs are transcriptomically and functionally akin to in vivo liver

Hierarchical clustering of transcriptome 
shows similarity of iHLC to in vivo liver tissues

Takebe et al., 2013, Nature; Takebe et al., 2017, Cell Reports

iPS-derived iHLC demonstrate functionality in vitro

iPSC,~HE cluster IH, MH, Ctrl-LB,
and FLT (10w) cluster

iHLCAdult liver tissues
Infant liver tissues

Fetal liver 
tissue

iPS cells
Hepatic 

endoderm
2D hep. 

Cell lines

N
H

3 
cl

ea
ra

nc
e 

(%
 r

ed
uc

tio
n)

ng
/m

l/w
el

l

1

10

100

1000

10000

cont ALL

C3a FVIII Transferrin AAT CFH

Our
iHLC

Other
organoids

-50%

-40%

-30%

-20%

-10%

0%

0 2 4 6
Time(hr)

AH HC5-2 n=3

All iPSBudOur iHLC

AdHep

0

4000

8000

12000

16000

AdHep(2D) AdHep LB Ctrl iPSC
LB

All iPSC LB
ng

/m
l/2

4h
r/

1.
0X

10
6 c

el
ls

Our 
iHLC

AdHep
LB

Other
organoids

AdHep
2D

Albumin production Biogenesis of key 
hepatic proteins

Ammonium 
clearance

Our iHLC: all iPSC-derived, mass-produced liver organoids (hep, mesenchimal & endothelial cells)
Other organoids: iPSC-hepatocytes mixed with immortalized mesenchymal & endothelial cells
AdHep: Adult primary hepatocyte explant
AdHep LB: AdHep co-cultured with mesenchymal & endothelial cell lines

Our solution

CONFIDENTIAL AND PROPRIETARY
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Our iHLC is best-in-class simulating organogenesis process

Takebe et al., Nature, 2013 
Takebe et al., Cell Stem Cell, 2015

Koido et al., Nature Medicine, 2020
Kimura et al. Cell, 2022; 

Al Reza et al. Nature 2025

Kawakami et al. Cell Stem Cell, 2023
Saiki et al. Nature Biomed Eng, 2025; 

Rezvani et al, Nature, 2025

DAPI （nuclei）CD32b（sinsuoid）
ASGR1（hepatocyte） Human sinusoid blood (dextran)

Self-organization Cellular Topology Functional Emergence
iPS-derived hepatocytes mixed with endothelial 
& mesenchymal cells self-organize into tissue 
simulating organogenesis, ascertaining 
hepatic identity and function (video 1).

Development of spatially organized 
multicellular systems with cellular polarity 
emulated in vivo development and enables 
maturation of hepatocytes (video 2). 

In vivo transplantation of our iHLCs leads to development of in vivo-like vein-
to-sinusoid circulatory networks essential for secretory, electric and 
metabolic activities of hepatocytes – developed sinusoids show in vivo-like 
permeability passing 70kDa dextran for clearance but not 2000kDa (video 3)

Our solution

CONFIDENTIAL AND PROPRIETARY
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1: precise definition tbd: bioengineering hepatic zonation to mimic native liver physiology and superior functionality

Targeted 
indication MoA

Newborn Fulminant 
Hepatitis
Post-hepatectomy 
Liver Failure

tbd

tbd

Acute-on-chronic LF

Details 
to follow “UTOpiA(-X)”

Extracorporeal 
circulatory device with 

iHLC + GMA columns

Next Gen. “UTOpiA-Z”
extracorporeal circuitry with 

multi-zonal iHLC1

Implantable cell therapy 
with multi-zonal iHLC1

 Temporary 
substitution of 
liver function

 Reduce 
inflammation

 Promote liver 
regeneration

2027-

Beginning
2027 2030 2032Ongoing

Ongoing 2028-
Same as above

Permanent 
complementation 
of liver function

Ongoing Beginning
2028 2030 2032

First to develop extracorporeal support, with ultimate goal for implantsThe Product

Discovery Lab PoC Pre-clinical Phase i/ii Phase iii Launch

CONFIDENTIAL AND PROPRIETARY
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Our 1st product: extracorporeal UTOpiA system 

iHLC, Human liver organoid; GMA, granulocyte macrophage adsorption

UTOpiA® SYSTEM
Universal Tandem 
Optimized iHepatocyte
with Apheresis

 Temporary substitute 
impaired metabolic 
function of liver –
biogenesis & detoxification

 Immune suppression to 
overcome systemic 
inflammation associated 
with LF

 Promote regeneration of 
patient liver

The Product

CONFIDENTIAL AND PROPRIETARY

iHLC column

GMA column
“Adacolumn🄬” 
from JIMRO Co. 
approved for 
granulocyte 
removal

Hypoimmune organoid

Cellulose acetate beads
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Demonstration of in vivo efficacy with UTOpiA

iHLC
column

Adacolumn

Peristaltic Pump

Isoflurane
Anesthesia

p=0.0076UTOpiA

iHLC only

Apheresis only
Empty

No therapy

0h-1h 72h

UTOpiA

BDL

- 3week

LPS

Blood sampling every 24 hours

Hours

iHLC

iHLC in Agarose gel

UTOpiA setup Combination of iHLC & adacolumn
significantly improved survival in ACLF model

The Product

CONFIDENTIAL AND PROPRIETARY
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ACLF survival as UTOpiA substitute liver function & promote regeneration
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UTOpiA

CONFIDENTIAL AND PROPRIETARY
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CMC process development and scale-up underway: ~30-day 
manufacturing process using stir bioreactor

Scaling up organoid manufacturing in collaboration with CDMO

Hoechst ZO1  F-Actin

Ambr bioreactors for 
Quality-By-Design based manufacturing 

(funded by AMED grant)

Confirmation of canalicular micro-
structures in bioreactor-based culture

MCB, master cell bank; WCB, working cell bank

iPSC 
(plating) iPSC

Inter-
mediate 

#1

Inter-
mediate 

#2

Inter-
mediate 

#3

Hepatic 
induction iHLC

3 days1 dayMCB
3 days 5 days 4 days 8 days

Currently using 5ml reactor, now scaling-up

CMC

CONFIDENTIAL AND PROPRIETARY



18

Superiority as UTOpiA manage inflammation & supplement liver function

Liver 
functionality

Product

Safety

Immune-
suppression

Extracorporeal circulation with 
iHLC in tandem with adacolumn
to remove granulocytes

Superior as organoid 
with canalicular 
organization and 
function similar to in 
vivo tissue

iPSC-derived liver 
organoids encapsulated 
into non-degradable 
materials, transplanted 
into body

Require in vivo 
transplantation, 
concern for use of 
“non-degradable 
materials”

No considerations to 
managing 
inflammatory 
reaction in LF

Little in vitro / in vivo 
data accessible

Limited biogenic 
ability of primary Hep 
once extracted

Extracorporeal circulation 
with porcine ECM 
repopulated with human 
primary hepatocytes

×

×

No considerations to 
managing 
inflammatory 
reaction in LF

Extracorporeal 
approach ensures no 
cellular components 
of device migrate 
into patients

Extracorporeal circulation 
with hepatocyte-like cell 
aggregate derived from 
fibroblast via direct 
reprogramming

× No considerations to 
managing 
inflammatory 
reaction in LF

Limited functionality 
as only hepatocyte-
like cells with limited 
structural 
organization in 3D

×

Extracorporeal 
approach ensures no 
cellular components 
of device migrate 
into patients

 Extracorporeal 
approach ensures no 
cellular contact

 Gene-editing to 
minimize immune 
reaction against cellular 
components

Use of adacolumn to 
suppress harmful 
systemic inflammation

Primary expanded 
hepatocytes bioprinted
with HUVECs and hydrogel

×

× Transplanted in vivo 
with concern of 
tumourigenesis

No considerations to 
managing 
inflammatory 
reaction in LF

 Limited biogenic 
ability of primary 
Hep once extracted

 Suboptimal survival 
data

×

Competition

CONFIDENTIAL AND PROPRIETARY
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We expect UTOpiA to address $14 billion market

TAM

SAM

SOM

Treating US/EU/JP patients with acute-on-
chronic liver failure (CLIF-SOFA grade 2/3) and 
post-hepatectomy liver failure

$14 billion

Treating patients with post-hepatectomy liver 
failure, whom become newly operatable thanks 
to the usage of UTOpiA (CP-AB, currently no 
resection patients)

$6 billion

Assuming market share of 10%, only those who 
get LF post-operation

$600 million

The Business

CONFIDENTIAL AND PROPRIETARY
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Our 1st pipeline to enter clinics in 2027

20272026202520242023

3rd Q.2nd Q.1st Q.4th Q.3rd Q.2nd Q.1st Q.4th Q.3rd Q.2nd Q.1st Q.4th Q.3rd Q.2nd Q.1st Q.4th Q.

Lead Gen
iHLC-NZ

UT
O

pi
A

-X DC 
Characterization

CMC and 
IND Enabling 

Studies

Lead Gen
iHLC from KI

UT
O

pi
A

-Z

IND
Phase I start

Large Animal 
Studies 
Interim 
Results

FDA Interact 
Meeting

DC 
Nomination

In vivo 
Superior to 
Hep G2

In vitro 
Superior to 
Hep G2

Convert iHLC
patents

Lead iHLC-NZ 
Nominated

File Lead iHLC
Patents

Licenses

Value Inflection 
Points

In vivo Potency (linking to in vitro potency)

Large Animal Studies

Clinical Manufacture

In vitro - safety

In vivo - iHLC + Adacolumn (Rat)

Column compatibility
Assay & Process  Development (bioreactors, QC metrics, in vitro – potency)

Lead Generation - iPSC

Ex vivo – Efficacy Assessment

INTERACT Meeting

Foregut Cell Banking

Safety Studies

IND

In vivo - iHLC + Adacolumn
(rabbits or pig)

Lead Characterization
Lead Generation - iHLCLicenses

Regulatory CMC

Testing (in vitro and in vivo) IND Enabling StudiesAssay Development

Candidate Selection Device Assessment

Phase I

Lead Generation
Lead Characterization

Tech Transfer
MCB

GLP Manufacture

DC Characterization
cGMP qualification of Knock-in Cell Line

Licenses

Milestones

Our Operation
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