
Ionization-assisting substrates
Desorption Ionization Using Through Hole Alumina MEmbrane



DIUTHAME® ensures high reproducibility and accuracy
in your mass spectrometry tasks!

… an ionization-assisting tool developed by Hamamatsu for MALDI 

TOF-MS (time-of-flight mass spectrometry). DIUTHAME streamlines the 

ionization process in mass spectrometry by replacing the matrix used in 

MALDI, and totally eliminates the cumbersome pretreatment of samples 

needed up till now.

DIUTHAME is …

Material scienceBasic research FoodMedical care
Drug discovery

Hospitals, 
research centers

Universities, 
educational institutions

Business
enterprises

Research institutes with MALDI mass spectrometers

Liquid samples Biological samples Dry samples

Compatible with a wide range of samples

DIUTHAME can be used for a wide range of samples in any situation.

DIUTHAME is an acronym for “Desorption Ionization Using Through Hole Alumina Membrane”

Examples of compatible samplesPlaces where DIUTHAME is used



OK!!

Set the 
DIUTHAME

 on the sample

Tissue slice

LASER

LASER
ION

Molecules 
rise to the 
surface!!

The target molecules are 
desorbed and ionized due 
to the effect from the fine 
convexo-concave structure

Irradiate a laser beam 
onto molecules that have 
risen to the surface

Wait until the molecules 
in the sample rise to the 
surface by capillary action

Place the DIUTHAME 
on the sample

Ionization process using DIUTHAME
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Features

How DIUTHAME
differs from

matrix ionization
Matrix preparation / Apply matrix DIUTHAME is placed on sample

*In mass spectrometry imaging

Ionization of
large molecules

Spatial resolution

Reproducibility

Background noise
(Low molecular region)

Preparation
for

measurement

Generates matrix-derived noise Generates virtually no noise

Depends on worker skill

High resolution due to
micropore structure

Good

Depends on matrix

Allows high-sensitivity
measurement of macromolecules

Sensitivity is somewhat lower than
matrix in macromolecular regions

500 nm

High spatial resolution 

in mass imaging  

spectrometry ensured by 

nanometer-order structure

Needs no sample pretreatment, 

slashes the time and effort 

needed for preparation

No matrix background noise

(Measureble at low molecular region)

High reproducibility 

with minimal variation 

no matter who does 

the measurement

Measurement using matrix Measurement using DIUTHAMEItem



Dissolve 5 amino acids in pure water and mix them.

Measurement sample details

1The mixed sample was dropped
1 μL from above the DIUTHAME.

2Remove the film and attach the 
DIUTHAME substrate onto the 
measurement plate.

Peptide mix (in 125 μL pure water): Cationizing agent =1: 1
Peptide mix: Bruker, Peptide Calibration Standard II
Cationizing agent ⇒CitAc (Citric acid) 5 mg/mL: 
DHC (Diammonium hydrogen citrate) 5 mg/mL=1: 1
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Measurement method

Mass spectrum measurement examples
Amino acid/Peptide mix

Measurements were carried out in cooperation with Associate Professor Yasuhide Naito, 
The Graduate School for the Creation of New Photonics Industries

Measurement example 1 Amino acid

Measurement example 2 Peptide mix

1The mixed sample was dropped
1 μL from above the DIUTHAME.

2Remove the film and attach the 
DIUTHAME substrate onto the 
measurement plate.

Measurement method Measurement sample details

Mixture of 5 kinds of amino acids

Reflectron, positive ion mode

Measuremenr sample

Ion mode

▼ Measurement condition

Bruker, Peptide Calibration Standard II 
Reflectron, positive ion mode

Measuremenr sample

Ion mode

▼ Measurement condition
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PEG2000(1 mg/mL in ACE): NaTFA(1 mg/mL in ACE)=10: 1
ACE: Acetone

1The mixed sample was dropped 3 μL 
from above the DIUTHAME.
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Mass spectrum measurement examples
Polyethylene glycol 2000 / Polystyrene / Insulin

Measurement example 3 Polyethylene glycol 2000

Measurement example 4 Polystyrene

Measurement example 5 Insulin

Measuremenr sample

Ion mode

▼ Measurement condition

Polyethylene glycol 2000: 1mg/mL

Reflectron, positive ion mode

Measurement method

Measurement sample details

1The mixed sample was dropped 3 μL 
from above the DIUTHAME.

Measurement method

Measuremenr sample

Ion mode

▼ Measurement condition

Polystyrene in THF

Reflectron, positive ion mode

Insulin: DHC(5 mg/mL): CitAc(5 mg/mL)=2: 1: 1
DHC: Diammonium hydrogen citrate
CitAc: Citric acid

1The mixed sample was dropped
1 μL from above the DIUTHAME.

2Remove the film and attach the DIUTHAME 
substrate onto the measurement plate.

2Remove the film and attach the DIUTHAME 
substrate onto the measurement plate.

2Remove the film and attach the DIUTHAME 
substrate onto the measurement plate.

Measuremenr sample

Ion mode

▼ Measurement condition

Insulin ([M+H]+, m/z 5733.6): 0.5 mM

Reflectron, positive ion mode

Measurement method

Measurement sample details
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Capable of measuring even 
highly concentrated sample



<Microscopic image>*

Slice

Set

Measurement method

1 2 3 4

Set a slice of black rice 
on an ITO glass slide.

Remove the film and 
place the DIUTHAME 
on the black rice.

Drop 2 μL of “70 % AcCN / 
30 % H20” solution from above 
the DIUTHAME to 
extract the 
components 
of interest.

Start measurement after 
the sample dries.

Mass spectrometry imaging measurement examples
Black rice

Point When measuring a dry sample

Measurement example

Ion mode

Laser pitch

▼ Measurement condition

Linear, positive ion mode

50 μm

m/z  920 (Phosphatidylcholine)

Sample

Mass spectrometry imaging of black rice

The effective surface of DIUTHAME is a very thin film only a few microns thick and so is easily damaged 
by samples. It must be handled carefully using the correct procedure during preparation for 
measurement. Use caution since a dry sample having an uneven or irregular surface or that is too thick 
will often scratch the active surface of DIUTHAME. To prevent this from happening prepare samples 
that are as thin and flat as possible.

*Appropriate thickness depends on the sample.

Measurements were carried out in cooperation with Designated Assistant Professor Keiko Kuwata, 
The Institute of Transformative Bio-Molecules Nagoya University

* After taking mass spectrometry 
imaging, a microscopic image 
was captured from above the 
DIUTHAME by using a 
microscope.

Sample surface has irregularities.
Sample is too thick 
(100 µm or more is usually too thick*)



Mass spectrometry imaging measurement examples

<Optical image>

Laser irradiation marks on the DIUTHAME

Ion mode

Mouse brain slice thickness

Laser pitch

Measurement method

1 2 3 4

Slice

Set

Heat Finger

Sample

Sample 1 Sample 2 Sample 3

<Optical image>

Measurement example 1

Measurement example 2

Measurement example 3

Set a slice of frozen mouse 
brain on an ITO glass slide.

Place DIUTHAME on the mouse 
brain slice before it thaws.

After the sample thaws with 
fingertip heat the components 
of the sample will soak up to the 
surface by capillary action.

Start measurement 
after the sample dries.

▼ Measurement condition

Positive ion mode

20 μm

50 μm

m/z  848.6 [PC(38:4)+K]+ m/z  890.7 [ST(d18:1/C24:0)-H]-

m/z  848.6 [PC(38:4)+K]+

m/z  848.6 [PC(38:4)+K]+ m/z  848.6 [PC(38:4)+K]+ m/z  848.6 [PC(38:4)+K]+

Ion mode

Mouse brain slice thickness

Laser pitch

▼ Measurement condition

Negative ion mode

20 μm

50 μm

Mouse brain slice thickness

Laser pitch

▼ Measurement condition

30 μm

70 μm

Mouse brain slice thickness

Laser pitch

▼ Measurement condition

30 μm

50 μm

Sample

Sample Sample

MS imaging result of one sample taken by positive and negative ion mode

High-reproducibility measurements using one DIUTHAME substrate 
(5 sample slices were arrayed and measured)

Low variation result for each DIUTHAME 
(Three frozen tissue sections were obtained from mouse brain continuously)

MOuse brain

Do this work in a cryostat

* Before making measurements using mass 
spectrometer, an optical image was 
captured from above the DIUTHAME.



Measurement example of mass spectrometry imaging using blotting
Strawberry

Measurement carried in cooperation with Associate Professor Hirofumi Enomoto, The Department of Biosciences Teikyo University

Measurement method

Measurement example 1 Positive ion mode measurement

Measurement example 2 Negative ion mode measurement

Target

Laser pitch

Laser pitch

Choline [M+H]+

Number 3 4 521

Hexose [M+K]+ Citric acid [M+K]+ Peralgonidin [M]+ Sucrose [M+K]+

MS

spectrum

Ion image

Target Malic acid [M-H]-

Number 3 4 521

Hexose [M-H]- Citric acid [M-H]- Quercetin and/or
ellagic acid [M-H]- Sucrose  [M-H]-

MS

spectrum

Ion image
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▼Image of strawberry ▼Blotting image ▼Optical image

1 2 4
Cut an unfrozen 
strawberry in half.

Place the DIUTHAME, 
with its rear side facing 
the cut surface of the 
strawberry to allow 
blotting.

Start measurement 
after the sample 
dries.

3
Allow the DIUTHAME 
to soak up the 
strawberry's 
components.
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Ion image

Actual image of 

measured sample

MS

spectrum
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White stains have 
occurred on 
an industrial product.

Place the DIUTHAME 
on the measurement 
position (where white 
stains have occurred) 
of the product.

Set the DIUTHAME with 
the transferred stains on 
the measurement plate.

3
Drop 1 μL of solvent from 
above the DIUTHAME to 
transfer the stains.

Start measurement 
after the sample dries.

Measurement example of mass spectrometry imaging using blotting
Industrial product

Point Measurement benefits unique to blotting technique

Measurement example

Ion mode

Laser pitch

Solvent

▼ Measurement condition

Positive ion mode

50 μm

HCl: ACN=1: 1

m/z  133, Cs+

Measurement of a large, thick sample using blotting technique

In mass spectrometry imaging, there are usually limits on the size and thickness of samples that can be 
placed in mass spectrometers. Therefore, large samples must first be processed or machined to reduce 
their size or thickness such as by slicing them into thin sections.
In the blotting technique using DIUTHAME, the components on the sample surface are analyzed 
AFTER being transferred to the DIUTHAME. So there is no need to do extra processing of the sample 
and mass spectrometry imaging with position information can then start. This will expand mass 
spectrometry imaging applications to fields where it is difficult to measure samples due to their shape 
or measurement method.

White stains
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* Area in white dotted line circle shows oozing 
from solvent drop.

Measurement method



●  3 × 16 ch type
 · A14111-3-2

●  3 × 70 ch type
 · A14111-3-3

1 2 3 4

5 6 7 8
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31.0 ± 0.2

3 × R0.5

EFFECTIVE AREA   2 MIN.

16 ×   3.0 ± 0.2 4 ×   2.0 ± 0.2

EFFECTIVE AREA   1 MIN.

C1

0.3 MAX.

Dimensional outline

For Mass spectrum

(Unit: mm)

●  3 × 9 ch type
 · A14111-3-1 (For mass spectrum)
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ADHESIVE 
SECTION *1

9 ×   3.0 ± 0.2EFFECTIVE AREA   2 MIN.

*1 Adhesive section with target plate 
or ITO glass slide

*2 Thickness including conductive tape
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●  10 type
 · A13331-10-1
 · A13331-10-1B (For blotting)

●  18 type
 · A13331-18-2
 · A13331-18-2B (For blotting)
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To find more detailed information about DIUTHAME, 

please visit our website via QR code or URL below.

https://www.hamamatsu.com/jp/en/product/optical-components/DIUTHAME/index.html 

Website information

• Application notes
• How-to-use instruction video
• Related literature
• What the developer has to say
• Interview with users

[Main contents on website]

Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2020 Hamamatsu Photonics K.K.

Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. Please consult with our sales office.

* DIUTHAME is registerd trademarks of HAMAMATSU PHOTONICS K.K..

HAMAMATSU PHOTONICS K.K.
Electron Tube Division 
314-5, Shimokanzo, Iwata City, Shizuoka Pref., 438-0193, Japan, Telephone: (81)539/62-5248, Fax: (81)539/62-2205

 www.hamamatsu.com

U.S.A.: Hamamatsu Corporation: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218  E-mail: usa@hamamatsu.com
Germany: Hamamatsu Photonics Deutschland GmbH.: Arzbergerstr. 10, D-82211 Herrsching am Ammersee, Germany,  Telephone: (49)8152-375-0, Fax: (49)8152-265-8  E-mail: info@hamamatsu.de
France: Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00,  Fax: (33)1 69 53 71 10  E-mail: infos@hamamatsu.fr
United Kingdom: Hamamatsu Photonics UK Limited: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777  E-mail: info@hamamatsu.co.uk
North Europe: Hamamatsu Photonics Norden AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00,  Fax: (46)8-509 031 01  E-mail: info@hamamatsu.se
Italy: Hamamatsu Photonics Italia S.r.l.: Strada della Moia, 1 int. 6, 20020 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33,  Fax: (39)02-93 58 17 41  E-mail: info@hamamatsu.it
China: Hamamatsu Photonics (China) Co., Ltd.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866  E-mail: hpc@hamamatsu.com.cn
Taiwan: Hamamatsu Photonics Taiwan Co., Ltd.: 8F-3, No.158, Section 2, Gongdao 5th Road, East District, Hsinchu, 300, Taiwan R.O.C. Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.com.tw


