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Introduction 
 
Optimizing time-to-result (TTR) in clinical diagnostics is crucial for early disease detection, 
enhanced patient outcomes, and efficient use of operational resources. Technological 
advancements play a vital role in driving efficiency and reducing diagnostic time in routine 
laboratories.

Over the past decade, Matrix-Assisted Laser Desorption/Ionization Time-Of-Flight mass 
spectrometry (MALDI-TOF MS) has revolutionized species identification in diagnostic routine 
laboratories. Known for its accuracy, short TTR, and high-throughput capabilities, MALDI-TOF 
MS has become the gold standard for microorganism identification, offering simple, cost-
effective, and rapid sample preparation processes.

Despite its many advantages, the sample preparation procedure inevitably requires users 
to wait for the MALDI matrix to dry and crystallize before the MALDI target can be inserted 
into the vacuum chamber of the MALDI Biotyper®. Both the drying and crystallization steps, 
essential for obtaining high-quality MALDI-TOF spectra, are influenced by ambient temperature 
and humidity. The MBT FAST Shuttle IVD addresses these challenges by significantly reducing 
drying time and standardizing drying conditions.

 
A rapid solution: the Bruker MBT FAST Shuttle IVD 
 
The MBT FAST Shuttle IVD, as part of the IVD MALDI Biotyper (MBT) workflow, provides a 
timesaving, reproducible, and validated sample preparation method in a compact benchtop 
instrument tailored for microbial laboratories. The system features a temperature-controlled 
environment that accelerates the drying and matrix crystallization process by 2-3 times 
compared to the standard room temperature process, thanks to an elevated temperature of 
35°C. This controlled drying process results in more uniform matrix crystallization, crucial for 
sample quality.
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Recognized for its performance in reducing sample drying time and increasing identification 
accuracy, the Bruker MBT FAST Shuttle IVD was highlighted in a study published in the Journal 
of Clinical Microbiology.1 The study concluded, “The use of the MBT FAST Shuttle IVD reduced 
the drying time of liquid assay components on a MALDI target by around a half for all sample 
preparation procedures. Furthermore, a positive effect on the quality of identification (ID) was 
observed.”

This application note highlights the use of the MBT FAST Shuttle IVD for accelerated drying of 
liquid assay components on the MBT Biotarget 96 IVD. The aim is to show the equivalence of 
standardized (MBT FAST Shuttle IVD) versus non-standardized (ambient conditions) workflows 
for clinical routine in terms of identification performance, as well as real-life routine applicability.

Utilizing data from independently conducted studies, this application note demonstrates the 
benefits of the MBT FAST Shuttle.

 
Equivalence study

After establishing the timesaving potential of the MBT FAST Shuttle, the next step was to 
verify that the identification quality was at least the same. Therefore, an equivalence study 
of the MBT FAST Shuttle IVD drying process at 35 (± 1) °C in comparison to the routine 
laboratory drying at room temperature (RT; 20 – 25 °C), applying the IVD MALDI Biotyper 
workflow for microbial identification, was performed. As part of this study, a total of sixty 
(60) different microorganisms consisting of twenty-four (24) gram-negative, twenty-four (24) 
gram-positive bacteria, eight (8) yeast and four (4) mycobacteria were tested. In the case of 
the MBT Sepsityper IVD workflow, five (5) different microorganisms consisting of two (2) 
gram-negative, two (2) gram-positive bacteria and one (1) yeast were tested. Repeatability, 
reproducibility and an additional challenge panel testing were also performed. All IVD MALDI 
Biotyper preparation procedures (DT, eDT, Ext) were applied in parallel. For mycobacteria 
samples the MBT MycoEX method was used. Test results are shown in Table 1. The entire 
study was performed using the MBT Biotarget 96 IVD product.

The data (Tab.1) show a clear outperformance of correctly identified microorganisms when 
using the MBT FAST Shuttle IVD for the drying process, compared to drying at ambient 
temperature. For all workflows there is a significant increase in high confidence IDs as well as 
a significant reduction of no ID results.
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Workflow
Sample 
size

Drying method
High 
confidence ID

High & low 
confidence ID

no ID

IVD MALDI Biotyper 3160
MBT FAST Shuttle IVD
Ambient temperature

2851 (90.2%)
2672 (84.6%)

3078 (97.4%)
2965 (93.8%)

82 (2.6%)
195 (6.2%)

MBT Sepsityper 
IVD Kit

1440
MBT FAST Shuttle IVD
Ambient temperature

1272 (88.3%)
1108 (76.8%)

1354 (94.0%)
1224 (85.0%)

86 (6.0%)
216 (15.0%)

Total 4600
MBT FAST Shuttle IVD
Ambient temperature

4123 (89.6%)
3780 (82.2%)

4432 (96.3%)
4189 (91.1%)

168 (3.7%)
411 (8.9%)

Table 1
Identification (ID) 
of microorganisms 
applying different sample 
preparation procedures, 
with either the MBT 
FAST Shuttle IVD drying 
process (blue) or the 
ambient temperature 
sample drying process 
(black).



Applicability and performance evaluation

This evaluation assesses the applicability, performance and usability of the MBT FAST Shuttle 
in the daily clinical routine.2 The standardized heated drying workflow was applied in triplicate 
to gram-negative/positive bacteria and yeast specimens (n=10, each) in a clinical laboratory. 
The established routine sample preparation procedures DT, eDT and Ext were performed on 
the same sample material and respective species identification was performed directly after 
liquid evaporation and matrix crystallization. Ambient conditions (typically 21-23°C; 30-65% 
relative humidity) served as the control.

 

For the DT sample preparation significant increases in high confidence ID rates are obtained 
across all microorganism groups, despite DT sample preparation not being the recommended 
procedure for yeast (Tab.2).

The comparison data for the eDT sample preparation procedure similarly show an increase in 
high confidence IDs as well as a significant reduction of no ID results (Tab.3). 

For the Ext sample preparation procedure, a similar observation can be made as for the other 
procedures: increased high confidence IDs except for gram-negative bacteria which already 
displayed 100% high confidence IDs with this sample preparation method (Tab.4). 
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Table2
Identification (ID) 
performance for 

the DT sample 
preparation procedure: 

Standardized (MBT 
FAST Shuttle - blue) 

versus ambient 
conditions (black). 

Table 3
Identification (ID) 
performance for 
the eDT sample 

preparation procedure: 
Standardized (MBT 
FAST Shuttle - blue) 

versus ambient 
conditions (black).

Microorganism 
group

Sample size
(n=10, in 
triplicate)

Drying workflow
MBT high 
confidence ID

MBT low & high 
confidence ID

MBT no ID

Gram-negative 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

26 (87%)
23 (77%)

29 (87%)
27 (90%)

1 (3%)
3 (10%)

Gram-positive 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

27 (90%)
19 (63%)

29 (97%)
29 (97%)

1 (3%)
1 (3%)

Yeast 30
MBT FAST Shuttle IVD
Ambient temperature

16 (53%)
2 (7%)

30 (100%)
25 (83%)

0 (0%)
5 (17%)

Microorganism 
group

Sample size
(n=10, in 
triplicate)

Drying workflow
MBT high 
confidence ID

MBT low & high 
confidence ID

MBT no ID

Gram-negative 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

23 (77%)
20 (67%)

25 (83%)
29 (97%)

5 (17%)
1 (3%)

Gram-positive 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

20 (67%)
17 (57%)

29 (97%)
29 (97%)

1 (3%)
1 (3%)

Yeast 30
MBT FAST Shuttle IVD
Ambient temperature

7 (23%)
3 (10%)

23 (77%)
23 (77%)

7 (23%)
7 (23%)

Table 4
Identification (ID) 
performance for 
the Ext sample 

preparation procedure: 
Standardized (MBT 

FAST Shuttle – blue) 
versus ambient 

conditions (black).

Microorganism 
group

Sample size
(n=10, in 
triplicate)

Drying workflow
MBT high 
confidence ID

MBT low & high 
confidence ID

MBT no ID

Gram-negative 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

30 (100%)
30 (100%)

30 (100%)
30 (100%)

0 (0%)
0 (0%)

Gram-positive 
bacteria

30
MBT FAST Shuttle IVD
Ambient temperature

27 (90%)
25 (83%)

30 (100%)
30 (100%)

0 (0%)
0 (0%)

Yeast 30
MBT FAST Shuttle IVD
Ambient temperature

27 (90%)
9 (30%)

30 (100%)
26 (87%)

0 (0%)
4 (13%)
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Robustness of the accelerated drying method 
 
One can raise the concern that with an elevated temperature (35 ± 1°C) there might be 
adverse effects when the target plate is not taken out of the MBT FAST Shuttle in time and 
samples get heated for elongated times. Not an unlikely scenario knowing that usually multiple 
workflows are performed in parallel in a busy lab. To investigate this, a study applying two 
drying times was set up (15 min and 30 min), representing roughly 2-4 times longer drying 
than needed.2 The identification performance of the exaggerated accessory-aided heated 
drying was compared to the standard process at ambient temperature. For this, the Bruker 
IVD Bacterial Test Standard (BTS) as well as representative gram-negative/positive bacteria, 
mycobacteria, filamentous fungi (molds), and yeasts from stock cultures (n=25), grown 
and sub-cultured on respective solid or liquid media, were analyzed after the drying times 
of respectively 15 and 30 min in the MBT FAST Shuttle, compared to using the standard 
workflows performed at ambient conditions.

For mycobacteria and molds, both liquid and solid culture derived samples were evaluated. 
After sub-cultivation, samples from the same respective inoculum were always prepared in 
parallel according to the respective established routine sample preparation workflows DT, eDT, 
Ext or MycoEx, on separate MBT Biotarget 96 IVD plates. 

For this verification, ambient drying (= control), 15 minutes heated drying (= worst case 1), and 
30 minutes heated drying (= worst case 2) of in total 231 BTS and stock sample data, each, 
were compared. Respectively, 82%/87%/86% (ambient drying, 15 min, 30 min) of samples 
were identified with a log score ≥2.00 (high confidence ID), and 91%/94%/95% of samples 
obtained a log score ≥1.70 (low and high confidence ID). These data show a clear trend towards 
improved log(score) results of the standardized heated drying approach for most species and 
workflows, whereas no negative effects on identification performance were observed even 
with the extended drying time of 30 minutes. This was true for all microorganism types and 
sample preparation methods evaluated. These worst-case scenarios show the robustness of 
the heated drying and prove that even when incubated for elongated times no negative effects 
could be observed.

 
Conclusion 
 
The Bruker MBT FAST Shuttle IVD significantly enhances the time-to-result by decreasing the 
drying time and ensures high-confidence species identification by employing standardized, 
rapid, and controlled sample drying procedures. 

The moderate heating likely boosts the extraction efficiency of the workflows and creates 
a consistent and standardized drying process, leading to faster and more uniform matrix 
crystallization on the target plate.

No adverse effects on identification performance were observed, even under worst-case 
drying conditions of up to 30 minutes. 

The MBT FAST Shuttle IVD demonstrated its suitability for clinical routine workflows by 
improving drying speed and significantly enhancing identification performance, particularly for 
challenging species.

It is worth mentioning that the shown data are 2-3 years old and, in the meantime, new 
software versions, but especially several library updates have been published that overall 
contribute to higher ID rates and fewer no ID results, especially for several yeast species.



 

Click here for more information. 
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Key features of the Bruker MBT FAST Shuttle IVD 

	 Compact hardware device which fits easily on a laboratory bench

	 Plug & play installation and intuitive touchpad interface

	 Convenient workflow with increased sample preparation quality 

	 Standardization of the drying / matrix crystallization process by  
	 controlled temperature conditions

	 Acceleration of the drying / matrix crystallization process by a factor  
	 of 2-3 compared to standard process

	 Guarantees a further standardized, safe and convenient workflow  
	 when using the MBT Biotarget 96 IVD

	 Supports the main validated MALDI Biotyper® identification workflows  
	 for in vitro diagnostics (IVD): standard identification, MBT Sepsityper and  
	 MBT Subtyping solutions

	 Recommended as part of the Bruker Mycelium Transfer (MyT) procedure  
	 for ID of filamentous fungi

	 Further applications are in development
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Please contact your local representative for availability in your country.
Not for sale in the USA.

MALDI Biotyper® is a registered trademark of the Bruker group of companies.

Bruker Daltonics GmbH & Co. KG

Bremen · Germany
Phone +49 (0) 421-2205-0 

info.md@bruker.com


