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First in hum
an adipose tissue m

odelization
• Leader in applied research on hum

an adipose tissue
M

ore than 15 year-know
ledge of physiology and physiopathology

• H
igh-biotech plateform

Specialized in biological m
odelization and characterization 

of hum
an adipose tissue

A
n unique and personalized support of the 

research, from
 the C

ell to H
um

ans

• Innovative french biotech
Based in Toulouse, in the Biotechnologies Center of Pierre Potier

• N
etw

ork of m
ultidisciplinary partners

M
edical, academ

ic, preclinical and clinical partners



The m
ost represented tissue in hum

an body w
ith different localizations : 

visceral, sub-cutaneous

•
A

 high cellular heterogeneity :
M

ature adipocytes (M
A

)

Preadipocytes (PA
)

Endothelial cells (EC) 
Im

m
une cells like m

acrophages (M
C)

Stem
 cells (SC)proteins

•
A

 m
ulti-functional organ :

Energy storage

M
echanical protection

Endocrine function

Therm
ogenesis

3

H
u

m
a

n
 a

d
ip

ose tissu
e

PASC

ECM
A

M
C



A
d

ip
ose tissu

e, ta
rg

et of ob
esity
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A
ging

and
O

besity
share

several
com

m
on

causative
m

echanism
s

related
to

a
dysfunctional

adipose
tissue/adipaging

:

•
M

etabolic
disorders,

•
M

ulti-organ
and

tissue
dam

age,

•
O

xidative
stress,

•
Im

m
une

dysfunction
and

•
System

ic
and

low
-grade

chronic
inflam

m
ation/inflam

m
aging.

From
 LM

 Perez et al, the journal of Physiology  (2016)
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Custom
ized R

&
D

 for 
co-developm

ent of 
new

 m
odels or new

 
tests

Preparation and 
supply of biological 
m

aterials
derived 

from
 hum

an adipose 
and skin tissues

B
IO

B
A

N
K

TE
S

TIN
G

 &
 

S
TU

D
IE

S
A

N
A

LY
S

E
S

R
&

D
C

O
N

S
U

LTA
N

C
Y

Evaluation of 
product efficacy on 

adipose and skin 
m

odels

Characterization of 
adipose tissue 

sam
ples collected 

from
 in vivo

studies

Coordination from
 

preclinical to clinical 
studies

Scientific valorization

D
IV

A
 PLA

TFO
R

M
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G
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N

D
 PR
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A
LIFIED

 B
IO

-B
A

N
K

 O
F B

IO
LO

G
IC

A
L 

R
ESO

U
R

C
ES

DO
N

O
R CHARACTERISTICS

•
Gender

•
Age

•
Body M

ass Index : lean, overw
eight, 

obese
•

Body Localization : Abdom
en, Arm

 
Face, Thigh

•
Phototype

: I, II, III, IV

�
Hum

an biobank from
 m

ore than 
200 different donors

Tissu
es 

•
Fixed adipose an

d skin
 

tissu
es 

•
Frozen

 adipose tissu
es 

C
on

d
ition

ed
M

ed
ia

•
Con

dition
ed

adipose tissu
e 

m
edia

•
Con

dition
ed

m
acroph

age 
m

edia

R
ea

d
y

-to-test 
m

od
els

•
96-w

ell preadipocytes
(n

on
-differen

tiated, 
differen

tiated
in

 
classicalor pro-
in

flam
m

atory
en

viron
m

en
ts,…

)
•

96-w
ell derm

al
fibroblasts

•
6-w

ell D
IV

A
 Skin

 (3-
layer h

u
m

an
skin

)

P
rotein

extra
cts

•
A

dipose tissu
e

•
Preadipocytes

•
M

atu
re 

adipocytes

R
N

A
 

•
A

dipose tissu
e

•
Preadipocytes

•
M

atu
re 

adipocytes

C
ell V

ia
ls

•
Preadipocytes

•
D

erm
al 

Fibroblasts
•

K
eratin

ocytes
•

En
doth

elial Cells
•

Stem
 cells

FBS : Fetal Bovine Serum
ND : Non Differentiated 

D : Differentiated 

D
ifferen

tia
tion

 of P
rea

d
ip

ocy
tes

V
ia

b
ility

 a
n

d
 cy

totoxicity
 of d

erm
a

l fib
rob

la
sts

V
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b
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 a
n

d
 cy
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 of P
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d
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ocy
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A
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A
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A
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N
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U
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A
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C
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C
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C
ytotoxic threshold
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U
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t-test com
pared

to the respective control condition  : * p<0.05 / ** p < 0.01 / *** p <0.005 /  **** p < 0.0001

N
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D
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tform

•
M

an / w
om

an

•
Young / A

ged

•
Lean / O

bese

•
A

bdom
en, face, thigh

•
Phototype I, II, III, IV

C
om

p
lete b

iolog
ica

l ch
a

ra
cteriza

tion

3
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SELEC
TIO

N

1
Selection

 of d
on

or criteria
Screen

in
g

 or m
ech

a
n

istic stu
d

ies

M
O

D
ELIZ

A
TIO

N

2
C

H
A

R
A

C
TER

IZ
A

TIO
N

•
2D

/3D
-cultures of hum

an cells

•
Co-culture of different cell types

•
Culture of hum

an skin/adipose explant

•
Reproduction of m

icroenvironm
ent/stress 

•
Biochem

ical analyses 

•
W

estern Blot

•
Real Tim

e PCR

•
Im

m
unofluorescent/bright field m

icroscopy

•
(im

m
uno)histochem

istry

•
O

xygen consum
ption
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A
d

ip
ocy

te d
evelop

m
en

t
•

Proliferation

•
D

ifferentiation 

•
Beigeing

•
Vascularization

A
d

ip
ocy

te m
eta

b
olism

•
Lipogenesis

•
Lipolysis

•
Bioenergetics

•
Secretom

e
A

d
ip

ocy
te a

ltera
tion

s
•

Inflam
m

ation

•
Fibrosis/M

atricial 

rem
odeling

•
O

xidative stress

•
Senescence

2D
 C

ell cu
ltu

res
•

Preadipocytes
•

M
acrophages

•
Fibroblasts

3D
 C

ell cu
ltu

res/C
o-

cu
ltu

res
•

D
IVA

 Spheres
TM: Preadipocyte 

spheroids
•

D
IVA

 Caps
TM

: M
ature adipocyte 

capsules
•

D
IVA

 Skin Caps : co-culture 
of adipocytes and fibroblasts

Tissu
e cu

ltu
res

•
Com

plete explant of adipose tissue
•

D
IVA

 Skin
TM

: 3-layer explant of skin
•

D
IVA

 G
ut : biphasic culture of 

intestinal and adipose cells

D
IV

A
 M

od
els                             D

IV
A

 Tests

A
d

ip
ocy

te in
tera

ction
s

•
Fibroblasts

•
Endothelial cells

•
M

uscle cells

•
Intestinal cells

10



D
IV

A
 B

en
efits

E
T

H
IC

A
L A

N
D

 B
IO

M
IM

E
T

IC
 S

C
IE

N
C

E
•

H
um

an m
odels as alternative to anim

al 
experim

entation
•

H
igh biological relevance 

O
P

T
IM

IZ
E

D
 A

N
D

 R
E

LIA
B

LE
 S

T
U

D
IE

S
•

M
iniaturization in 96-w

ell form
at

•
M

ultiparam
etric approach 

•
Positive &

 negative controls
•

Conditions in triplicates
P

E
R

S
O

N
A

LIZ
E

D
 A

N
D

 C
O

M
P

LE
T

E
R

&
D

 S
U

P
P

O
R

T
•

From
 biobanking to testing

•
From

 pre-validated m
odels to custom

ized 
m

odels
•

From
 cell studies to clinical trials
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