
 

2012B1394    BL37XU 
 
2  

Development of Two-dimensional Semiquantitative Analysis Technique of 
Trace Elements in Skin Tissue 

 
 ,  ,   

Sadanori Ban, Seiji Hasegawa, Yu Inoue 
 

 
Research Laboratories, Nippon Menard Cosmetic Co., Ltd. 

 

X BL37XU

S, Ca, Fe, Cu, Zn 2 Zn
Fe

 
 

SR-XRF 
 

 

[1, 2]

X SR-XRF
 

 
 

1  
TRANSKINTM

1 cm
OCT 20 μm

4 4 cm2 30 EN 7.5 m SR-XRF
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Kodera SR-XRF [3]

SPring-8 X BL37XU SR-XRF
S, Ca, Fe, Cu, Zn

20 keV 0.8 H ×0.6 V  m2

1 m 150 ×50 m2 2
X cps : counts per second

H.E.
SR-XRF

ImageJ SR-XRF 150 H ×50 W  m2
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X cps : counts per second 2 10×10 
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Cu, S, Fe, Zn A D unit area = 10×10 m2

X cps/unit area 3 Fe
C A 3.4

3-Fe Zn A
C 1.7 3-Zn  

S Fe Zn H.E. stain

2 Fe Zn
H.E Fe Zn

S

1  
Cu, Fe, Ni, S, Zn SR-XRF

X cps : counts per second 2  
1 1 m2, 150 50 m2, 1 sec/  

min–max Cu: 0–10, Fe: 0–35, Ni: 0–10, S: 0–45, Zn: 0–125 cps   

X
R

F 
in

te
ns

ity
 (c

ps
)

Cu Fe Ni S Zn

50 m

15
0 

m



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fe Ca Zn
[4, 5] Fe

Zn

2

 
 

 
Fe Zn

3
3

 
 

 
[1] R. Takahashi, Biomed Res Trace Elements, 15 4 , 326-329, 2004 . 
[2] , 24 1 , 96-101, 2009 . 
[3] H. Kodera et al., Anal Sci., 24 12 , 1545-1549, 2008 . 
[4] Y. Tanaka et al., Biomed Res Trace Elements, 2 1 , 37-41, 1991 . 
[5] M. P. Adams et al., J Theor Biol., 301, 112–121, 2012 . 

3  
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A / , B , C , D
 10×10 m2 XRF intensity cps
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