
Its all about the surfaces 
AP-SMALDI5 AF 

High-performance Mass Spectrometry Imaging



MALDI Imaging with high resolution in mass and space

AP-SMALDI5 AF

Atmospheric-pressure 
MALDI mass spectrometry 

imaging at various  
lateral resolutions: 


mouse brain coronal section; 
mouse brain horizontal sec-

tion; rat intestinal tract. 

Highest imaging selec-
tivity and dynamic range, 

due to orbital trapping 
mass analysis
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Choroid plexus 

50 µm 100 µm Lateral resolution (step size, pixel 
size) 5 µm without oversampling, at 3 

to 5 µm ablation spot diameter. Oversam-
pling analyses with smaller step 


sizes (pixel sizes) are also possible, with 

reduced quality, e.g.: mouse brain 


choroid plexus, 3 µm pixel size

500 µm 

5 mm 
5 mm 

pixel size: 50 µm pixel size: 200 µm pixel size: 5 µm 



En-
hanced signal inten-

sities by analysis of entire 
sample pixel area 


(values depend on chosen 
pixel size)


Full pixel mode

MALDI Imaging at high laser repetition rate

AP-SMALDI5 AF

Continuous mode: 10 pixels/sPixel mode: 0.8 pixels/s

14 h 1 h 

High-speed 
imaging in continuous 

scanning mode

 (at reduced mass resolution; 

actual speed depends on 
Orbitrap model)

High-speed mode



MALDI Imaging in two and three dimensions

AP-SMALDI5 AF

Kompauer M, Heiles S, Spengler B, Autofocusing MALDI mass spectrometry imaging of tissue sections and 3D chemical topography of nonflat surfaces. 
Nature Methods 14 (2017) 1156-1158.  

Tilt correction
with autofocusing

without autofocusing

Authentic imaging of imperfect 
or tilted sections

3D-surface mode

3D RGB MS image of a 
daisy blossom



MALDI Imaging in two and three dimensions

AP-SMALDI5 AF

Kompauer M, Heiles S, Spengler B, Autofocusing MALDI mass spectrometry imaging of tissue sections and 3D chemical topography of nonflat surfaces. 
Nature Methods 14 (2017) 1156-1158.  

Organometallic zinc complex


Organometallic copper/nickel complex


Fatty acid

500 µm



MALDI Imaging in two and three dimensions

AP-SMALDI5 AF

Metabolomics imaging of 
non-flat samples

Saccharides Lipids

Glycosides

Flavones

Peptides

Optical image Height profile 3D-RGB image

1 mm



Unique coaxial setup for 
orthogonal laser irradiation, 

using a centrally bored  
objective lens

High resolution in mass and space

Ambient-pressure ion source 
for highest performance under 
semi-physiological conditions

Ablation spot size is   
5 µm in diameter on tissue under 

typical conditions. Post-measurement 
histochemistry is routinely possible 

down to 10 µm step size.

Image generation 
and data analysis is done with a 

powerful software package, inclu-
ding imzML integration for using 

open access image analysis 
programs.

AP-SMALDI5 AF



[molecular histology]

High-contrast 
molecular imaging of 

lipids, peptides, on-tissue 
digested proteins, small 
molecules, metabolites, 

compounds, …

… from animal and hu-
man tissue, plants, insects, 
single cells, organoids, …

Morawietz CM, Houhou et al., Front. Vet. Sci. (2020) 7: 611270 .  

Uptake of exoge-
nous drug Triclabenda-

zole (green) in the zoonotic 
parasite Fasciola hepatica 

after 20 min, 4 h, and 
12 h interaction time

green 
channel 
only

Römpp A, Spengler B, Histochem Cell Biol (2013) 139:759–783.  



Exploring Nature  
by High-Performance MALDI Mass Spectrometry Imaging 



[delicate objects]

Khalil SM, Rompp A, Pretzel J, Becker K, Spengler B, 
Anal Chem 87 (2015) 11309-16.  

Individual phospholipid 
species are characteristic for 
tissue types, body regions or 

metabolic states.

10 µm thick section of em-
bedded mosquito,


H&E-stained after analysis

Anopheles stefensi, 
 body weight app. 100 µg

body length app. 3 mm
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Gut	 Thorax	

 749.50856 

Head	

[SM	(34:1)+Na]+	(+0.28	ppm)	 [PC	(32:0)+Na]+	(+1.44	ppm)	

600	µm	
	

[PA	(38:3)+Na]+	(-0.08	ppm)	

[SM (34:1)+Na]+ (+0.28 ppm)

[PA (38:3)+Na]+ (-0.08 ppm)

[PC (32:0)+Na]+ (+1.44 ppm)

20 µm thick section of or-
ganoid, showing layer of epit-
helial cells and cell fragments 

inside the lumen

MS image (3 µm step size), 
depicting morphological fea-

tures of the organoid

Intestinal organoids 
in solution

[PC (O-36:1) 774.6358 (+1.7 ppm)

[PC (34:1) 808.5816 (-1.4 ppm)



[image-assisted identification]
cork 

cortex 

cambium 

vessels 
xylem fibers 

xylem rays 

phloem fibers 
phloem rays 
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861.38721	
-0.83	ppm	
R=61400	
saponine	LS	G2	+	Na+	
Δm/z	=	+/-	5	ppm	=	0.009	u	MS images and single-

pixel mass spectrum of two 
closely neighboring natural com-

pounds, glycyrrhizic acid (potassiated) 
and saponine LS G2 (sodiated), detected 

in the rhizome section.


The two signals differ by only 0.02 Da. 
The two images were generated 
with a m/z bin width of 10 ppm 

(green and red bars)


Rhizome section of licorice (Glycyrrhiza glabra). The plant 
has multiple pharmacological activities (anti-inflammatory, antimicrobi-
al, antiviral, anti-tumor). A large number of saponines, flavonoid glyco-

sides and free flavonoids were detected and imaged.

MS/MS images 
of glycyrrhizic acid 

and saponine LS G2 pre-
cursors reveal two classes 

of fragment ions, corre-
sponding to the two precur-

sor ions.


MS/MS images assist in struc-
tural characterisation and 

identification in complex sam-
ples. Fragment ions and their 
precursors have equivalent 

images.


The MS/MS spectrum is a 
single pixel spectrum 
selected for demons-

tration. 

Li B, Bhandari DR, Janfelt C, Römpp A, Spengler B, PLANT 80 (2014) 161-171.  
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