



NanoSIMS 50 nm 

TOF‐SIMS 0.3 3 µm

MALDI‐TOF‐MS 10 µm
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ppb ppm ppm ppm

10 µm 50 nm 300 nm

He,
< 1E‐7 Pa 1 10E‐7 Pa

mm 2 cm 10 µm 50 µm 10 µm 5 cm

50 µm < 10 nm < 3 nm
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C‐Myc antisense DNA S

SOPNME18500

GC‐2010 Plus

HS‐20 Trap

GCMS‐QP2020

m/z 49

4 ppm
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Quantitative Imaging of Trace Elements

in Mouse Spinal Cord using fsLA-ICP-MS




 

  

  




     


 

  

 


 

            

         



       

  

            

y = 0.0031x

R² = 0.9841
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(5 ng/mL)

S/N ratio: 45

S/N ratio of dichloromethane increased by 30 times in measurement by trap mode headspace‐GC/MS.

Quantitation of dichloromethane was performed using very small amount (1 mg) of the nucleic acid.

Chromatograms of the dichloromethane solution

     
      
                   

                

                

          

*Quoted from “Matters to be considered for assurance and evaluation of the quality of nucleic acid medicines”

issued by MHLW, Japan on September 27, 2018

Sample: Artificially synthesized nucleic acid

(C‐Myc antisense DNA, sulfurized)

Sequence: CACGTTGAGGGGCAT

Sample concentration: 1 mg/mL

SOP: Operation and maintenance of headspace‐GC/MS

(SOP No. NME18500)

GC‐2010 Plus

HS‐20 Trap

GCMS‐QP2020

Detected ion:

m/z 49

Loop

(Normal method)

Trap

Improvement of detection capability for dichloromethane

(a typical solvent used for nucleic acid synthesis) Trap

A trace amount of dichloromethane

(4ppm for the synthesized nucleic acid)

was detected.

The sample sealed in a vial is

heated in an oven and vapored.

The vapor is introduced to a

trap tube or a loop.

Residual dichloromethane in artificially synthesized

nucleic acid was measured by the trap mode.

Dichloromethane concentration

in the solution of the synthesized

nucleic acid: 4 ng/mL

The vapored sample is

absorbed and concentrated

at the trap tube, and

introduced to GC/MS.
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<Figure of a Headspace Device>
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Detected ion:

m/z 49
(5 ng/mL)

S/N ratio: 1469
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Detected ion:

m/z 49

Chromatogram of the artificially synthesized

nucleic acid by the trap mode

Available analysis at Toray Research Center

       

S/N ratio increased

by 30 times.









    







   











    

 Inorganic cations, metabolic constituents

Basic amino acids like Arg

Amino acids, HEPES*

Pyroglutamate, Glu, Gln

    

              

            

                 

         

Analysis of amino acids,

metabolic and buffer constituents in a medium

Examples of evaluable ionic species
The colors of letters (red, green, blue, purple) are corresponding to A, B, C, D in the section II.

Fig. Electropherogram of ionic species in media (A), (B) anionic species (C), (D) cationic species

Amino acids

Glutamine (Gln), Glutamate (Glu)

Pyroglutamate, Glycine (Gly)

Histidine (His), Methionine (Met)

Arginine (Arg), Lysine (Lys)

Metabolic constituents

Pyruvate, Lactate

Citrate, Malate

Succinate

Choline, Carnitine

Buffer constituents

Acetate, PO4
3-

Citrate, Succinate

HEPES

etc.etc. etc.

Minerals

Cl-, PO4
3-, SO4

2-

NO3
-, Na+, Ca2+

K+, Mg2+, NH4
+

etc. Media

A
b

s
o

rb
a
n

c
e

(D)(C)

(A) (B)
 Inorganic anions, metabolic and buffer constituents

Acidic amino acids like pyroglutamate

Basic amino acids, metabolic constituents

CE based on optimized conditions enables the evaluation of a lot of ionic species with the LOQ** 0.5 mg/mL.
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Time / min

Pyruvate

Pyroglutamate Asp Glu

PO4
3-SO4

2-

F-

Cl-

Br-

NO2
-

NO3
-

Oxalate

Formate

Tartrate

Propionate

Lactate
Acetate

Glycolate
Citrate

SuccinateMalate

Cl-

SO4
2-

Citrate
Succinate

Pyruvate

Acetate

Pyroglutamate

Asp
GluPO4

3-

Standard solution of

organic and amino acids

Standard solution

of inorganic anions

Standard solution

of organic acids

Medium “1”

Medium “2”

Asp

Glu
Gly

Pyroglutamate

Standard solution of amino acids

Standard solution of amino acids, HEPES

HEPES
Thr

Val Pro

Gln
Met

His
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Medium “1”

Medium “2”

Glu

Asp HEPES

Pyroglutamate

Pyroglutamate

Thr
His Gly

Val

Time / min

Medium “1”

Standard solution of

inorganic cations

Guanidine
Choline Lys Arg

Li+NH4
+

K+

Mg2+
Na+Ca2+

Standard solution of

amino acids, amines

K+ Ca2+NH4
+

Na+

Mg2+
Lys Arg

Time / min

A
b

s
o

rb
a
n

c
e

Medium “1”

Standard solution of amino acids, amines

Choline Lys

Arg
Carnitine

Lys
Arg

Time / min

Pro

Amino acids for nutrients, as well as inorganic and organic anions as metabolic and buffer constituents, can be evaluated.

Inorganic cations, amines and basic amino acids as

metabolic constituents can be evaluated.

*HEPES : 2-[4-(2-Hydroxyethyl)-1-

piperazinyl]ethansulfonate

NH4
+, K+

Na

**LOQ : limit of quantification


