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Summary

•Non-polar compounds and metal complexes have been 
analysed using NALDI technology.
•NALDI has greater sensitivity than MALDI.
•Porphyrins can be observed as [M + H]+, M+• or M−• species 
depending upon compound functionality.
•Polymers may be cationised.
•NALDI may out-perform other mass spectrometry techniques.
•More fragmentation may occur with NALDI compared to 
MALDI.

Introduction & Current Study

•Nanotechnology-assisted laser desorption/ionisation time-of-
flight mass spectrometry (NALDI-TOFMS)1,2 is an important 
new analytical technique, which has the advantage over 
MALDI of not requiring a matrix.
•The sample is deposited directly onto the plate, saving analyst 
time.
•The nanostructured silicon surface3 has an upper mass limit of 
approximately 2000 Da, and the NALDI plates were designed 
with relatively small, polar, organic molecules in mind.
•The full capability of this technology can be explored with the 
variety of samples received at the NMSSC, and our 
collaborative studies have focused on non-polar molecules and 
metal complexes.
•Data was acquired using an Applied Biosystems Voyager DE-
STR spectrometer, operated in positive and negative ion, 
reflectron mode.
•The NALDI plates fit directly into the Opti-Tof holder.
•A range of samples were analysed by NALDI, and 
comparisons are made with data acquired by MALDI, EI/CI 
and ESI. 
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Conclusions and Future Work

•High quality data can be acquired for non-polar compounds 
and metal complexes using NALDI technology.
•NALDI has greater sensitivity than MALDI; at least 1000 
times more for two porphyrin compounds.
•Porphyrins can be observed as [M + H]+, M+• or M−• species 
depending upon compound specific functionality.
•Polymers may be cationised; a salt will usually be required.
•NALDI may out-perform other mass spectrometry techniques, 
but more compounds must be characterised to fully evaluated 
capabilities of the technology.
•More fragmentation may occur with NALDI compared to 
MALDI; extra structural information is provided.
•Boronic, sulphonic and carboxylic acid compounds, and 
fullerenes were attempted in negative ion mode; only 
background ions were observed.
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Free-base Porphyrins

•[M + H]+ observed with NALDI, compared to M+• usually 
observed with MALDI (DCTB).
•NALDI can show 1000 times greater sensitivity than MALDI; 
data acquired for a 10amol/µL of this sample.
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Metal-porphyrin Complex

•A mixture of the [M − H]+ and M+• species were observed in 
NALDI. 
•A metal atom is complexed within the cavity of the porphyrin 
and this may be preventing the formation of the [M + H]+

species.
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Polymers

•A mixture of polystyrene (MW=600) and Cu(NO3)2 leads to 
the observation of a copper cationised polymer series.

500 740 980 1220 1460 1700
Mass (m/z)

0

3342.7

0

10

20

30

40

50

60

70

80

90

100

%
 In

te
ns

ity

745.3 849.4

641.3
953.5

537.2

747.3 1058.5
955.4851.4643.3

1162.6539.2

550.6
1265.61164.6

1370.7

Organometallic/Coordination Compounds

•Several species observed with NALDI, compared to only M+•

(m/z 988) observed with MALDI (DCTB).

•Fragmentation observed with NALDI, compared to only M+•

(m/z 664) observed with MALDI (DCTB).

•Very complex spectrum observed for an apparently simple 
compound.
•NALDI data is identical to MALDI (DCTB) data.

Fluorinated Porphyrin

•Greater intensity M−• species observed compared to M+• .

Hypervalent Iodide Compounds

•Very intense monomer (m/z 383) observed for ortho isomer.
•Very low intensity dimer (m/z 879) observed with increased 
laser power.
•Similar NALDI data observed for meta and para isomers.
•Dimer only observed for meta and para isomers with MALDI 
(DCTB) and ESI.

Boron Compounds

•Fragmentation observed with NALDI, compared to only M+•

(m/z 838) observed with MALDI (DCTB). 

•Low intensity M+• (m/z 483) species observed.
•NALDI data is higher quality  than MALDI (DHB) data, 
comparable to ESI data, and slightly lower quality than EI/CI 
data.
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Positive Ion Data

Negative Ion Data
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