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[𝑐𝑜𝑙𝑔𝑒𝑙]
𝑐𝑟𝑖𝑡

= 680 𝑚𝑔. 𝑚𝐿−1
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‐

‐







 





 

 



λ

θ λ









( ( ϕ ) ϕ )

ϕ

𝑁 = ∞

δ



 



 



Ꞷ





ϕ

ϕ



https://dropsu.sorbonne-universite.fr/s/KdGmpdwzrJPnBs3
https://dropsu.sorbonne-universite.fr/s/aeM5wTxaxmTmrEM


 

 

𝜙𝑤,𝑓

𝜙𝑤,𝑏

𝜙𝑤,𝑓



 

𝜙𝑤,𝑓

𝜙𝑤,𝑏



𝜙𝑤,𝑓

𝜙𝑤𝑇

𝜙𝑤,𝑏



 







[𝑐𝑜𝑙𝑔𝑒𝑙]
𝑐𝑟𝑖𝑡

= 730 𝑚𝑔. 𝑚𝐿−1



µ



 



 

 

‐

‐











“   

 



 

 

 

 



 

 

 



 

 

 

 



 

 



 

 



 

 

 





 

 



 

 



 n

 

 

µ



 

 



       



 

 



 

 





 

       

 

 

µ µ



 

 



 

 



 

 

 



 
 
  
 
  
 
 
 
  
 
 
  
  

  
  
  
 

 
 
  
 
 
 

 

  

  

  

  

  

  

                        
  

      

       

       

       

       

      

       

       

       

       

 
 
 

        

  

 
 
  
 
  
 
 
 
  
 
 
  
  

  
  
  
 

 
 
  
 
 
 

 

  

  

  

  

  

  

                        

  

      

       

       

       
       

      

       

       

       

       

 
 
  
  
 
 
 
 
  
  
 
 
 
 
  

 

     

     

     

     

     

     

                       

  

 
 
  
  
 
 
 
 
  
  
 
 
 
 
  

 

     

     

     

     

     

     

                       

  



 

 

 



 

 



 

 

µ



 

 

 



 

 

‐

‐



 

 

‐



 

 



 

 



 

 

 



 

 

 

 

                                                           
 

 



 

 

 



 

 

 

 



 

 

µ   

µ   



 

 

 µ  µ  µ



 

 

 





 

 

A B 







 

 

  



 

 





µ  

µ  

µ  

µ  

µ  

µ  

µ  

µ  



 

 

 

µ

µ

µ

µ

µ



 

 

 µ

 µ

A t = 1.6 min t = 3.4 min t = 6 min 

 

   
B 

 

 

µ



 
 
  

 
  
 
 
 
  
 
 
 
  

 

 

                            

           

             

            

             

C 



 

 

 µ

 µ

A t = 2.3 min t = 3.4 min t = 6 min 

 

  
  

B 
 

 

 

µ

 
 
  

 
  
 
 
 
  
 
 
 
  

 

 

                            

           

                

            

             

C 



 

 

A t = 19 min 

  

 

B 
 

a 

 

b 

 



 

 

 

 

 



 

 

 



 

 



 

 

 

 



 

 

𝜆

𝜆 𝜆

𝜆 𝜆

∆𝜆 = 𝜆𝑜𝑢𝑡 − 𝜆𝑖𝑛

𝑥𝑖 ∆𝜆



 

 

 

 



 

 

 

∆𝜆 = 236.83 𝑊. 𝑚−1. 𝐾−1 ∆𝜆 = 0 𝑊. 𝑚−1. 𝐾−1



 

 

 



 

 

µ µ

µ µ

µ µ

µ  

µ  

µ  

µ  

µ  

µ  

 



 

 

 

 

 



 

 

 µ 

µ  µ  µ



 

 

 



 

 

µ

µ

µ   

µ   

  

µ    

µ    

   



µ    

µ    

   



µ

 µ



 

 

µ

µ µ µ

µ

µ µ





 

 

µ

 

 

µ

µ



 

 

 



 

 

 



 

 

 



 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 





 

 



 

 

− −

 

 



 

 

 



 

 

µ

 

 

µ

 

 



 

 

𝑘 = 𝑣
𝐿⁄ 𝑣

𝐿

 



 

 

µ

λ

µ µ

µ

 

µ µ



 

 

µ

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

  



 

 

µ

 µ  µ

  µ

⌀i µ  

µ  

⌀i µ  

µ  

µ  

µ  



 

 



 

 

⌀i = 

⌀i 

 







 

 

 µ  µ

 µ 

µ

 µ

µ



µ  µ

 µ  µ



 

 

MC 

A  B 

A
ft

e
r 

fr
e

e
z
e
-d

ry
in

g
 

 
 

 NH3 fibrillogenesis PBS fibrillogenesis
C a b 

T
ra

n
s
v
e
rs

a
l 

s
e

c
ti
o
n
 

  

L
u
m

in
a
l 
s
u

rf
a

c
e
 

 

c 

 

d 

 

E
x
te

rn
a

l 
s
u
rf

a
c
e
 

 

e 

 

f 

 





 

 

NC 

A  B 

A
ft

e
r 

fr
e

e
z
e
-d

ry
in

g
 

 
 

 NH3 fibrillogenesis PBS fibrillogenesis 
C a b 

T
ra

n
s
v
e
rs

a
l 

s
e

c
ti
o
n
 

 No pore detected.   

L
u
m

in
a
l 
s
u

rf
a

c
e
 

 

c 

 

d 

 

E
x
te

rn
a

l 
s
u
rf

a
c
e
 

 

e 

 

f 

 



 

 



µ

 

µ

 

µ

  

µ

  

µ

   

µ

   

µ

   

µ

   



 

 

µg

µ µ  µ



 

 

A MC 
 NH3 PBS 

a  Longitudinal 

T
E

M
 

Not imaged 

 
  
Transversal 

 
b   

M
S

C
s
 –

 d
a
y
 2

§
§
 

Not cellularized 

 
  

 
 
 
 

                                                           
 

 



 

 

 
B NC 
 NH3 PBS 
a Longitudinal 

 

 

Longitudinal 

 

 

T
E

M
 

 
Transversal 

 
 

 
Transversal 

 
 

b   

M
S

C
s
 –

 d
a
y
 2

 

  



 

 

 A MC-NH3 B NC-NH3  C MC-NH3 coated with Fn  

  
  
  
  
  
  

D
a

y
 3

**
*  

 
Nuclei / DAPI 
Actin / Phalloidin 

 
Nuclei / DAPI 
Actin / Phalloidin 

 
Nuclei / DAPI 
Actin / Phalloidin 
Junctions / VE-Cadherin 

                                                           
 

 



 

 

µ µ

 

µ

µ



 

 

µ



 

 

µ

 

 µ

 µ



µ

µ

µ 

µ  



µ



 

 

µ

µ



 

 

µ



 

 

µ

µ

µ

   

µ

   



   



 

 

 

µ



 

 



 

 

 µ  µ



 

 

A B 

 

 
C 

 



 

 

    A Hybrid     B PBS     C NH3 

A B.a b 



 

 

 



 

 

 



 

 

‐

‐ ‐

‐

‐



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 

 



 

 

A B 

https://www.goodreads.com/author/quotes/235.Thomas_Pynchon


 

 



https://dropsu.sorbonne-universite.fr/s/HaANNBL6zQr6r5S


 

 

 A NH3 fibrillogenesis B PBS fibrillogensis 

a
 4

0
 m

g
.m

L
-1
 

  
 

b
 2

0
0

 m
g

.m
L

-1
 

  
 

c
 4

0
0

 m
g

.m
L

-1
 

  
 

d
 9

0
0

 m
g

.m
L

-1
 

  



 

 

NH3 d3 d5 
a
 4

0
 m

g
.m

L
-1
 

  

b
 2

0
0

 m
g

.m
L

-1
 

  

c
 4

0
0

 m
g

.m
L

-1
 

  

d
 9

0
0

 m
g

.m
L

-1
 

  



 

 

PBS d3                           d5 
a
 4

0
 m

g
.m

L
-1
 

  

b
 2

0
0

 m
g

.m
L

-1
 

  

c
 4

0
0

 m
g

.m
L

-1
 

  

d
 9

0
0

 m
g

.m
L

-1
 

  



 

 

Control d3                        d5 



 

 



 

 

B 



 

 

A B 

A a  = -127 W.m-1.K-2 b  = 0 W.m-1.K-2  c  = 65 W.m-1.K-2 d  = 110 W.m-1.K-2  

Li
qu

id
 n

itr
og

en
 

-1
98

°C
 

     
B       

D
ry

 ic
e 

in
 e

th
an

ol
 

-7
8°

C
 

    

 



 

 

A a Cond 

 

b MC 

 

c Ins 

 

d NC 

 
B 

    

A B 

 

 

 

 

 
 
  
  
  
 
 
 
  
 
  
  
 

 

  

   

     

                


