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The number of phospholipid molecules of the outer surface
of the vesicles (Nout) is represented by the formula (3).

                                                         𝑁௢௨௧=  
ସ஠

ౚ

మ

మ

ୟ
     (3)

The number of phospholipid molecules of the internal surface
of the vesicles (Nint) is represented by the formula (4).

𝑁௜௡௧ =  
4π

d
2

− h
ଶ

a
     (4)

Since the molecular occupation area a of E-PC is 0.71nm2 and
the thickness the bi-layer formed by the phospholipid is about 5nm,
the number of phospholipid molecules consisting GUV
of E-PC is represented by the following formula (5).

𝑁௧௢௧ =  

4π
d
2

ଶ

+ 4π
d
2

− 5
ଶ

 

a
     (5)

Since the diameter of GUV is about 14µm, Ntot=1.7 X 109 by
formulae (5), Nout=8.8 X 108 from formulae (4) and Nint=8.8 X 108

are obtained.
The number of the vesicles Nvesic in 1mL vesicle suspension is 
represented by the following formula (6).

𝑁௩௘௦௜௖ =  
𝑀௟௜௣௜ௗ × 𝑁஺

𝑁௧௢௧ × 1000
     (6)

Wherein Mlipid and NA represent molar concentration (mol/L) of the 
phospholipid and the Avogadro number (6.0 X 1023(mol-1)), 
respectively.
Since the molar concentration of the phospholipid is 1.7mM, Nvesi is 
obtained by the above formula (6) as follows.

Nvesi =5.82 X 108 (unit/mL).
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Conceptual model for CPC cytolysis

Statue at Montmartre, Paris
Courtesy of Dr. Nomura, Hokkaido Univ.

“The Man Who Could Walk through Walls” (Le Passe-Muraille)

One day Mr. Dutillueul (Mr. D) discovered himself capable to walk 
through walls . When he approaches, he felt wall surrounding him 
melts into fluid and he can walk in and through it without any resistance.

Cell membrane as a wall for CPP (Mr. D) must be permeable fluid to be 
passed through.
If  the wall is resistant to change its curvature,  Mr. D must have difficulty 
to walk into the wall.

By Marcel Aymé, 1943 [21]

CPP(R8)-FITC (Mr. D) 
Adsorption

Temporal & Local Phase transfer

Internalization

Cytolysis mechanism  (Direct internalization) [12]
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