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The number of phospholipid molecules of the outer surface

of the vesicles (Nout) is represented by the formula (3).

𝑁𝑜𝑢𝑡=
4π

d

2

2

a
(3)

The number of phospholipid molecules of the internal surface

of the vesicles (Nint) is represented by the formula (4).

𝑁𝑖𝑛𝑡 =
4π

d
2
− h

2

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).

𝑁𝑡𝑜𝑡 =

4π
d
2

2

+ 4π
d
2
− 5

2

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).

𝑁𝑣𝑒𝑠𝑖𝑐 =
𝑀𝑙𝑖𝑝𝑖𝑑 × 𝑁𝐴
𝑁𝑡𝑜𝑡 × 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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GUV 

PBS (each salt concentration)

Incubation (37 ºC,10 min)

GUV

total translocation 

FITC-R8 (L/P=850)

Centrifugation (10,500 rpm, 4 ºC, 10 min)
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2 times

Fluorescence measurements
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20μLof  0.05 % trypsin solution

Incubation (37 ºC, 10 min)
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PBS cytolysis
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