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Application
Mass spectrometry imaging (MSI) is the only analytical 
method allowing to locate and identify various chemical 
compounds without selection a priori of a chemical class or 
compound [1,2]. Since this method does not require target-
ing compounds prior to the analysis, it makes it possible 
to draw anatomical images of any ion detected in the mass 
spectra in one single experiment. Here MSI is successfully 
used to image lipids which are important cell signaling 
molecules, neurotransmitters and precursors in the regula-
tion of various cellular functions [3]. Th e importance of 
lipids in biological sciences is illustrated by the recognition 
of “lipidomics” as an emerging fi eld among the ’omics’. a-
cyano-4-hydroxycinnamic acid is an excellent matrix for in 
situ analysis of lipids on tissue sections in the positive ion 
mode [4], while in the negative ion mode 9-aminoacridine 
leads to very good signal-to-noise ratio and contrast of the 
ion images, as well as enhanced capabilities of direct MS/
MS measurements [5].

Intended Use Of This Technical Note
Th e goal of this document is to illustrate possible uses of 
the TM-Sprayer for Research Purpose Only. HTX, the manu-
facturers referenced in this note and the users that have 
accepted to share their data do not make any guarantees as 
to the performance of the illustrated workfl ow, and each lab 
should insure that replicating these experiments respects 
applicable health and safety regulations. 

Imaging Workfl ow
Cryosections (12 microns) of snap frozen rat brain tissue 
were placed on stainless steel slides.

MALDI mass spectrometry imaging of lipids in positive 
ion mode with a-cyano-4-hydroxycinnamic acid and in 
negative ion mode with 9-aminoacridine as matrices.
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Analyses in positive ion mode: a-cyano-4-hydroxycinnamic 
acid (CHCA) solution, 10 mg.mL-1 in acetonitrile/water/
trifl uoroacetic acid (70/30/0.1 v/v/v)

Analyses in negative ion mode: 9-aminoacridine (9AA) solu-
tion, 10 mg.mL-1 in ethanol/water (70/30 v/v)

Flow Rate  240 µL/min

Spray Nozzle Velocity 1,200 mm/min

Spray Nozzle Temperature 75°C (CHCA), 100°C (9AA)

Nitrogen gas pressure 10 psi

Track Spacing 3 mm

Number of Passes 2 (CHCA), 1 (9AA)

Time per path 4 minutes, 30 seconds

Drying time between passes 30 seconds

Spectra were collected across the entire tissue area using the 
4800 MALDI-TOF/TOF (AB Sciex, Les Ulis, France) with a 
tripled-frequency Nd/YAG pulsed laser (355 nm) operating 
at 200 Hz in refl ector mode over a mass range of m/z 200 to 
2000. A total of 120 laser shots in positive ion mode, or 100 
in negative ion mode were accumulated and averaged from 
each laser spot, using a raster width of 70 µm. Calibration 
was performed externally using standard solutions of pep-
tides (Pepmix 5, LaserBio Labs, Sophia Antipolis, France).

MS images were recorded using 4000 Series Imaging soft-
ware (www.maldi-msi.org, M. Stoeckli, Novartis Pharma, 
Basel, Switzerland) and processed using TissueView software 
(AB Sciex, Les Ulis, France). 
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Results and MALDI MS Images
Imaging data was analyzed using Tissue View (AB Sciex) 
software.

Figure 1.  Picture of tissue section matrix coating (a) CHCA, (b) 
9AA. Scale bar 200 µm 

    Experimental Summary
Tissue type  Rat brain 
Preservation  Cryogenic Storage
Tissue cut   12 µm thickness
MALDI Plate Stainless Steel
Matrix deposition CHCA 10 mg.mL-1 in 

   acetonitrile/water/trifl uoroacetic   
   acid (70/30/0.1 v/v/v)

    9AA 10 mg.mL-1 in ethanol/water  
   (70/30 v/v)

MALDI Laser 355 nm
Acquisition mode Refl ector mode

     Instrumentation and Supplies 
Microtome  LEICA CM3050-S
MALDI plate  Stainless steel, home made 

   (ITO coated slides can also be used)
Matrix  Sigma-Aldrich
Matrix Sprayer HTX TM-Sprayer™
MALDI MS  AB Sciex 4800 TOF/TOF 
Imaging software AB Sciex Tissue View

Figure 2. Representative mass spectra recorded on rat brain sections 
in (a) positive ion mode, CHCA matrix, cerebral cortex, (b) positive ion 
mode, CHCA matrix, corpus callosum (white matter), (c) negative ion 
mode, 9AA matrix, corpus callosum (white matter), and (d) negative 
ion mode, 9AA matrix, cortex. Many lipid peaks are visible in spectra.

a) c)

b) d)
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Figure 3. MALDI MSI image of rat cerebellum recorded in posi-
tive ion mode (CHCA matrix). Two color overlay, Red m/z 734.6 
([PC32:0+H]+); Green m/z 806.6 ([PC38:6+H]+). Pixel size 70 µm, 
image size 4.4 mm x 6.1 mm

Figure 4. MALDI MSI image of rat cerebellum recorded in negative 
ion mode (9AA matrix). Two color overlay, Red m/z 885.6 ([PI38:4-
H]-); Green m/z 862.6 ([ST40:1-H]-). Pixel size 70 µm, image size 4.8 
mm x 3.4 mm
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TM-Sprayer™ Tissue MALDI Sample Preparation System

The HTX TM-Sprayer™  

System is an automated  

MALDI matrix deposition  

system offering  

high reproducibility and  

superior data quality for  

Mass Spectrometry Imaging

The HTX TM-Sprayer™ is an easy-to-use, versatile spraying 
system that provides an automated process for Sample  
Preparation in Mass Spectrometry Imaging.

The patented spray technology of the TM-Sprayer™ guar-
antees a very fine, uniform and consistent matrix coating 
crucial for high-resolution imaging and relative quantifica-
tion of analytes.

The new HTX Technologies’ spray nozzle, featured in the next 
generation TM-Sprayer, creates a fine solvent mist that can 
be deposited in a precise and adjustable pattern over all or 
part of any MALDI plate. 

Spray characteristics (wet or dry) are easily adjustable via  
the intuitive operator interface. Users can create and save 
methods for reproducible operation.

Key Characteristics
 Patented technology providing very small matrix droplets 

( <10 microns) 
 High flow rate and fast sample prep (10 to 20 minutes 

per plate )

 Highly consistent matrix deposition across entire sample 
area (+/- 3% by weight)

 Unique use of temperature and nitrogen flow to control 
evaporation rate and matrix crystal formation

  Validated protocols for most matrices 
(e.g.: SA, CHCA, DHB)

  Validated protocols for Trypsin digestion

  Continuous matrix coverage as needed for 
high-resolution imaging

  Rugged operation and easy clean-up

TM-Sprayer™ Specifications
Deposition: Spray deposition in linear or 
serpentine modes with variables offsets
Spray Nozzle Flow: 50 to 1000µl/min
Sheath Gas:  Ambient to 150°C (+/- 2°C), 
software selected
Gas Supply: Sheath gas flow 5-15.5 liter/min
Spray Nozzle Position: Spray nozzle mounted on    
Cartesian stage 
Electrical: 24V Power Supply
Dimensions/Weight: 17 x 15 x 13in (43 x 38 x 33cm),
38lbs (17Kg)


