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Figure A SEC-ICP-MS chromatograms of a CSF sample (black) and the associated CSF 

permeate (grey) for Mn, Fe, Cu, Zn, Ca and Mg (3-point average smoothing was applied for 

Mn, Fe, Cu and Zn; for Fe and Zn only the interesting part of the chromatogram until 10 

minutes retention time is shown, no peaks were observed later than 10 minutes). 
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Figure B SEC-ICP-MS chromatograms of a serum sample (black) and the associated 

serum permeate (grey) (same patient as CSF sample in Figure A) for Mn, Fe, Cu, Zn, Ca 

and Mg (3-point average smoothing was applied for Mn, for Cu in serum permeate and for 

Zn in serum permeate).

3

0

100

200

300

400

500

600

700

800

0 5 10 15 20 25

Retention time [min]

5
5

M
n

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
P

e
r
m

e
a

t
e

 
[
c

p
s

]

-100

0

100

200

300

400

500

600

700

5
5

M
n

 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
[
c
p

s
]

0

4000

8000

12000

16000

20000

24000

28000

0 5 10 15 20 25

Retention time [min]

5
4

F
e

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
P

e
r
m

e
a

t
e

 
[
c

p
s

]

-2000

6000

14000

22000

30000

38000

46000

54000

5
4

F
e
 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
[
c
p

s
]

0

1000

2000

3000

4000

5000

6000

0 5 10 15 20 25

Retention time [min]

6
5

C
u

 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
P

e
r
m

e
a
t
e

 
[
c
p

s
]

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000

65000

6
5

C
u

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
[
c

p
s

]

0

1000

2000

3000

4000

0 5 10 15 20 25

Retention time [min]

6
6

Z
n

 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
P

e
r
m

e
a
t
e

 
[
c
p

s
]

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

6
6

Z
n

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
[
c

p
s

]

0

20000

40000

60000

80000

100000

120000

140000

160000

0 5 10 15 20 25

Retention time [min]

2
6

M
g

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
P

e
r
m

e
a

t
e

 
[
c

p
s

]

0

20000

40000

60000

80000

100000

120000

140000

160000

2
6

M
g

 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
[
c
p

s
]

0

40000

80000

120000

160000

200000

240000

280000

320000

360000

0 5 10 15 20 25

Retention time [min]

4
4

C
a

 
I
n

t
e

n
s

i
t
y

 
S

e
r
u

m
 
P

e
r
m

e
a

t
e

 
[
c

p
s

]

0

40000

80000

120000

160000

200000

240000

280000

320000

360000

4
4

C
a
 
I
n

t
e
n

s
i
t
y
 
S

e
r
u

m
 
[
c
p

s
]



4

0

50

100

150

200

250

300

350

400

0 2 4 6 8 10

Retention time [min]

5
5

M
n

 
I
n

t
e
n

s
i
t
y
 
C

S
F

 
P

e
r
m

e
a
t
e
 
[
c
p

s
]

-100

-50

0

50

100

150

200

250

300

5
5

M
n

 
I
n

t
e
n

s
i
t
y
 
C

S
F

 
[
c
p

s
]

Figure C

55

Mn SEC-ICP-MS chromatograms of another CSF sample (black) and the 

corresponding permeate (grey) obtained from ultrafiltration (3-point average smoothing 

was applied).



Table A Results for reference sera Seronorm™ (a) and ClinChek® (b) determined using

various dilutions (1:8 to 1:40) with ICP-DRC-MS (for Mn, Fe, Cu and Zn both Y and Rh 

were used as internal standards, for Mg and Ca only Y was used as internal standard). 

The values in bold print are within the control range (Mn in Seronorm™ as well as Fe and 

Ca in ClinChek® are not certified).
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