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Cryo-Electron Microscopy of Microstructures of Emulsions
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Abstract: In this study, we describe the application of electron microscopes that incorporate freeze treatments or cryo
systems to achieve the characterization of the microstuctures of emulsions. We confirmed that the preparations of freezing
replica rnethod and with cryo systems were useful to clarify the microstuctures of the emulsions. This methodology will be
able to contribute to understanding the relation between microstuctures and rheology of emulsions.

Keywords: emulsion, freeze replica, Cryo-TEM, Crvo-SEM

1. M

rhu

Oﬂ Z\i yu § %‘ ]/\‘1 7].1]- % | E] /\]"Q'E] X‘ﬂ o i}\_}
dEdd Ao W olF= AEFPe P BErpAs
1A o

azold FiAes qudd 4de Az F554

HU
x-3
i)
2
-
BN

é 4‘”0}74‘/} X- ” §] g4 =4

8t rheology A% 3¢ 474]—2— %%_

macro¥t TZ 3zt FAY] of

AY N7AHeR p 3

o F23 JeAHRE A

7‘4?‘}@”]7&01 10° torr o139 AFelo]
aeE o 011“47‘:14 22 dF AR

chamber?] 29 O3 ANAJHZ

}E} ol g Oﬂ"éz\iﬂ 1

7] e AMEE AxAT)

HE ARE3H.

AL

Jlm

Oln
-
N,

B
= JL
g, i
8
<
o

S N
=2 m1m
i
R
2

ot 2 1 © gju |
I
z,
i)
o,

oft
S
0%
Lo

L

flo r& PN
q ru

>,
oBLr‘

S

S
o 2

rir
1
BN
il

ibid
N
——
v’lf
ol
e et O Ho g -

off X 2 ox At

o o
2 o
o
it
4
>
=

X
o

o, e
N
1%
flo jo
o

1
He (2L

N
-

E
2
(s
st
o
o,
2 op
e
rr 0
i)
rE L

2
o
=}
o
w
o,
L
to rlr
N
N
>
N

T 5 A (e-mail: ejleeb@lgcare.cokr)

53

oz AR 5% 4Ea 2g
Nebg Apgstel MUAE WA

=
negative staining®-$ ©]-&3 TEM

g BAME AAM7t desta §old W

2 el % FguFol Yojy

ol EAG g4l o2l e wio

ofelg ol gtk

oARd PlATFRe E hE BAY
13t o

" g 1
S

5% ¥ adgndez

A= TEMELEE freeze

o= o'd4-2 cryo-SEM5-6]&
BRoMe sAAYHEE ol &3

N2 SEAU] e A9 A
of we 24 ek 2471ge] thebalt) ol

olm|A] 9] oot} o]

replica method[1-3]

1 freeze sectioning method (cryo-TEM)[4]7} 1en] w}
o]- g3t EA g}

2 B 24

7ol dsl 27felsd 53 cryo—SEM—"— o] &3 o¥d

AR frarxe Ao 3z &
A Aol ool dis) Mt

54719 4B



54 oeF . e

Figure 1. TEM images of the o/w emulsion treated with
negative stain method.
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Figure 2. TEM images of the emulsion treated with
freeze replica method.
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Figure 3. Crvo-TEM images.
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Figure 5. Cryo-SEM images of o/w emulsion.
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Table 1. Mascaras Used for Cryo-SEM Observations.
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Figure 8. Crvo-SEM images of mascara. 1. T. Imae and T. Iwamoto, Electron microscopic
observation of molecular assemblies in iridescent
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Figure 9.CryofSEM images of the mascaras “that‘have fferent hardness.
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