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 Company name
Axcelead Drug Discovery Partners, Inc.

 Established
July 1, 2017

 History
Originated from Takeda spin-out

 CEO
Yoshinori Ikeura, Ph.D.

 Location
Shonan Health Innovation Park
Fujisawa, Kanagawa, Japan

 Number of Employees
>200 researchers

 Scope of Business
One-stop integrated drug discovery services

 Major shareholders and ration of shares held
Drug Discovery Gateway Fund 100%



We offer a one-stop-shop service
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Full Capabilities for drug discovery are in a facility 

From the initial research to preclinical development, Our IDD service offers 
tailored services to streamline the overall drug discovery process



Preclinical studies in large animals are needed to ensure 
safety and efficacy prediction of regenerative medical products in human
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Small animals

Axcelaed establishes large animal models that accept human cells.

Human

 Predicting the results of clinical trials may be difficult based on the results of small
animal studies alone.

 From the number of transplanted cells that are effective in large animal studies, it is
possible to predict the number of transplanted cells that will be clinically effective

DifferentiationiPS cells

Today’s topics !

Large animals

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjfzbLjvKPTAhWDTrwKHfWHDSEQjRwIBw&url=http://illpop.com/png_foodhtm/livestock_a22.htm&psig=AFQjCNEVMLGSGp_CD1GQUcTCRMIyBPc7Wg&ust=1492243064318858


Pharmacological studies using large animal models
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 Microminipig（MMP）
 Göttingen minipig

Monkey

 Cynomolgus monkey

Pig

Animal facility

 AAALAC approved
 Cleaning everyday
 Surgical room
 Cell culture equipment, a P2/clinical

sample area in the same facility
Breeding cages 
for pig Surgical room

 Cardiovascular anatomy and
physiology similar to human

 Body and organ size similar to human

 Higher brain function similar to human

P2/Clinical 
sample area



Nature Research Protocol Exchange 
E. Kobayashi, T. Maki et.al., 2019

Procedure for establishing immunosuppressed pig/monkey models

Setting target dose of immunosuppressants (IS)
•In vitro PBMC proliferation study
•Calculation using protein binding rate in vitro and in vivo

Immunosuppressed animal

Monitoring the pharmacokinetics profile
• Confirmation of plasma conc. of IS
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1. Surgery
 Thymectomy
 Splenectomy
 Gastrostomy formation

Pig Monkey

PBMC:Peripheral Blood Mononuclear Cells

2. Immunosuppressant

Establishment of tailor-made immunosuppressed pig/monkey models



1. Immunosuppression by Surgery in pig

 Ligation of short gastric arteries, splenic
artery, omental artery and removal of spleen

Objective
Route for immunosuppressants
Route for liquid nutrition product

Thymectomy

Transplantation Proceedings,49,153-(2017)

 Commercially available thymectomized micro-mini pig
(Fuji Micra Inc.)
 Thymectomy of Göttingen minipig in AXL
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Removing immune organs 

Other operations

Splenectomy

Gastrostomy formation Insertion of central vein catheter
Objective
Blood sampling for pharmacokinetics
Route for intravenous feeding

Adviser: Dr. Kobayashi (Keio Univ.).



Collecting PBMC from pig plasma

 Seeding PBMC (5x104 cells/well)

0 30 min 72hr

PHAMPA

ATP measurement

Seeding

Mycophenolic Acid (MPA)
(active form)

PHA-induced PBMC proliferation was inhibited by MPA at 0.1 µg/mL

=in vitro PBMC proliferation study=
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2. Immunosuppression by immunosuppressant in pig and monkey

Nature Research Protocol Exchange 
E. Kobayashi, T. Maki et.al., 2019

mycophenolate mofetil (MMF) 
(Pro-drug)

AT
P 

(R
LU

, x
10

,0
00

)

Effect of mycophenolic acid (MPA) 
on PHA-induced PBMC proliferation

PBMC:Peripheral blood mononuclear cells
PHA:Phytohaemagglutininin

Mean±S.D., n=3



Concentration in culture medium
（µg/mL）

Total conc. Free drug

Concentration of plasma in animal 
（µg / mL）

Free drug Total conc.
0.059

fu:0.59

0.1

Protein
（mainly albumin） Equilibrium

Protein-bound
drug

fu:0.05

1.18

Equilibrium

Protein bound
drug

Mycophenolic acid
Free drug

(protein-unbound)

PBMC proliferation study Targeted plasma drug conc. in pig

Total = protein-bound drug + free drug

9The targeted plasma concentration of drug was calculated to be 1.18 μg/mL

0.059

free drug
(protein-unboud)

Culture medium with FBS

Calculation using unbound fraction (fu) in culture medium and in vivo plasma

= targeted plasma conc. of drug =
2. Immunosuppression by immunosuppressant in pig and monkey



Day 0

Collecting plasma 
for pharmacokinetics

Administration of mycophenolate mofetil(MMF) in pig MMF (20 mg/kg)

0

9:00
0.25 0.5 1 2 4 8 9 10 12 24

17:00 21:00

MMF (30 mg/kg)

Time after AM administration (hr.)

= Pharmacokinetics of mycophenolate mofetil (MMF) =
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Plasma concentration of MPA

co
nc

en
tra

tio
n 

(n
g/

m
L)

time after administration (hr.)

PM administration

Plasma concentrations of MPA were kept higher than the targeted concentration throughout the day

2. Immunosuppression by immunosuppressant in pig and monkey

Target plasma conc. of MPA

Day 7 9:00

AM administration
Nature Research Protocol Exchange 
E. Kobayashi, T. Maki et.al., 2019

Mean, n=2



Heart failure
[left coronary artery ligation]

Immunosuppressed-
heart failure pig/monkey models

Type1 diabetes
[streptozotocin-induced]

Immunosuppressed-
diabetes pig models

Cell transplantation Cell transplantation

Immunosuppressed pig
[Surgery + Immunosuppressant]

Thymectomy Splenectomy

Gastrostomy formation
Immunosuppressant

Evaluate engraftment and efficacy

Immunosuppressed monkey
[Immunosuppressant]

Immunosuppressant

Efficacy and engraftment study can be conducted  using immunosuppressed animals
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Establishment of STZ-induced type1 diabetes pig model
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STZ treatment in pig
↓

 Hyperglycemia for 2 months
 Glucose tolerance and decrease in C-peptide secretion

(ivGTT)
 Stable physical condition

Blood glucose after STZ treatment

Insulin treatment
Hyperglycemia for 2months

ivGTT (Pre and post STZ treatment) 

Post

Pre

Glucose C-peptide
[An index of insulin secretion]

STZ
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Establishment of heart failure pig model
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3D Echo (Aplio i900)
EF:57.95% EF:41.36%

Normal
[before myocardial infarction]

Heart failure
[35days after myocardial infarction]

Apical
4-Chamber

3D Plastic 
BAG

Area strain 
curve

Left coronary artery ligation in pig
↓
 Myocardial infarction
 Decrease in ejection fraction 2weeks after the surgery

LAD：ｌeft coronary artery

LAD

Infarcted 
area



Problems and solutions in pre-clinical studies  in regenerative medicine

Problems

• Gaps between clinical trails and small animal studies

• No established immunosuppressed large animal models
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High clinical extrapolation is expected to improve the probability of success in clinical trials.

Solutions

Tailor-made large animal immunosuppression models by removing immune 

organ and treating with immunosuppressants
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Menu Contents

In vitro tumorigenicity study Detection of undifferentiated iPS cells 

In vivo tumorigenicity study Detection of tumorigenic cells (non-GLP)

Safety study General toxicity study
Safety pharmacology study

Pharmacological study

Evaluation of engraftment and efficacy of iPSC-derived cells 
using model animals (pigs and monkeys) 

Evaluation of engraftment and efficacy of iPSC-derived cells using 
model animals  (rats and mice)

Others Evaluation of cell delivery device

Evaluation platforms for development of human iPS-derived cells in Axcelead

Today’s presentation



Axcelead Drug Discovery Partners
contact@axcelead.comhttps://www.axcelead.com

We are Your Best Partner

Hold hands with You
&

Create Hopeful Future
through Drug Discovery
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