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Bruker Corporation and MALDI Biotyper

Å 1960 Foundation of the Bruker company

Å 1992 Introduction first MALDI - TOF mass spectrometer

Å 2004 Launch of MALDI Biotyper as a research tool

Å 2008 First MALDI Biotyper in routine laboratories

Å 2009 Launch of the MALDI Biotyper IVD system

Å 2013 FDA Clearance of the MALDI Biotyper CA system

Å 2017/18 AOAC -approvals, ISO 16140 -part 6 validation

1988 Č MALDI technique by Karas M., Hillenkamp F. Anal Chem. 1988 Oct 15; 60 (20): 2299 -2301

2002 Č Nobel Prize in chemistry ( for soft ionization techniques )
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MALDI Biotyper 
Microorganism Confirmation/Identification 
by MALDI - TOF MS: Workflow

Selection of colony of
unknown microorganism

Preparation onto
MALDI target plate

Acquisition of MALDI -TOF
profile spectrum

Identification by
pattern matching

96 samples identified 
in ~60 minutes
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MALDI Biotyper - Basics 
Matrix Assisted Laser Desorption / I onization 
Time Of Flight Mass Spectrometry

Time - of - Flight

Ekin = mv 2/2

m/z values

Intensity

m/z

v = d/t
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MALDI Biotyper
Sample preparation procedures
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Direct transfer (for 90 -95% of microorganisms)
- Direct transfer of biological material  
- add MALDI Matrix
- Gram negative and most Gram positive microorganisms

Extended direct transfer (e.g. for yeast)
- Direct transfer of biological material 
- Add drop of formic acid
- Dry at room temperature
- Add matrix

Extraction (for MSPs, better ID..)
- Enrich ñtargetedò molecules from 

isolated colonies

Direct transfer using a tooth pick

Č Special protocols for special organisms
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MALDI Biotyper

Robust pattern matching to

MBT Compass Library

Updates on Libraries and Modules



Bruker MBT Compass Library

(version April 2019)

8468 MSPs

2950 different species
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MALDI Biotyper
Reference library 

Every Microorganism 

could be of Relevance
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ECCMID 2019:

Č Standard 9.0 8468 MSPs (8326 IVD)

Č Mycobacteria 6.0 ï(952 MSPs + IVD identical )

Č Filamentous Fungi 3.0 (new - 577 MSPs)

Č SR library (IVD extension - BBFV)

Č Third claim US-FDA ( July 2017 - 424 bacteria )

Č April 2018 US -FDA ( candida auris added ï425 bacteria )

Č Third parties (MALDI -Up, D -MASS, CDC -Microbenet , ..)

MALDI Biotyper

Libraries new entries é.
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One workflow - Two calculations

MBT Subtyping Module



MBT Subtyping Module
Introduction

Å Supporting now:

üBacteroides fragilis typing for detection of carbapenem resistance 

üStaphylococcus aureus typing for MRSA detection

üListeria monocytogenes typing to confirm species

üMycobacterium chimaera/ intracellulare differentiation

übla KPC plasmid peak detection in Klebsiella pneumoniae
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Expanding the application range 

of the MALDI Biotyper 

from identification to 

instant specific marker detection

2016

2017
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Listeria monocytogenes 

species confirmation 

MBT Subtyping Module



MBT Subtyping Module
Listeria monocytogenes

Å Listeria monocytogenes group members are closely related 
(L. monocytogenes, L. ivanovii , L. innocua , L. welshimeri and L. seeligeri )

Å Mainly L. monocytogenes is pathogenic for humans

Å L. monocytogenes is one of the most virulent foodborne pathogens , 
causing listeriosis

Å The infection is most likely to sicken pregnant women and their newborns , 
adults aged 65 or older, and people with weakened immune systems

ü Rapid and accurate identification 
of Listeria strains is essential 
for appropriate management and control of food safety
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MBT Subtyping Module
Listeria monocytogenes
Result in MBT Compass : Report

Å Listeria monocytogenes typing to confirm species

Ą directly from direct transfer (and extended direct transfer)
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ID performed on DT  =>  ID > 2.0  =>  Subtyping performed

NO additional steps required 

June 24, 2019



MBT Subtyping Module
bla KPC plasmid detection in K. pneumoniae
Result in MBT Compass : Report
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ID performed on DT  =>  ID > 2.0  =>  Subtyping performed

NO additional steps required 
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MBT Subtyping Module
bla KPC plasmid detection in K. pneumoniae

bla KPC plasmid peak detection at m/z 11,109

Å Good detection rate

Å Very specific peak
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Klebsiella pneumoniae :

ÅBLUE: KPC with bla KPC related peak

ÅRED: ESBL
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MALDI Biotyper

Automation

MBT Pilot and Galaxy



17

MALDI Biotyper 
Paperless and traceable workflow

Define worklist by barcode Include samples into worklist

Prepare samples ; add matrix

MBT Satellite 
software

Load worklist by barcode
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MALDI Biotyper 
Paperless and traceable workflow
MBT Satellite software
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For convenient sample prep on the work benches:

Å Software module for project creation and set -
up of corresponding working lists

Å Also optionally available pre - installed on a 
tablet -PC (Display # 9.7")
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MBT Pilot 
Traceability, safety and confidence
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Å Complements the MBT Satellite software 

to a barcoded and paperless workflow

Å Micro-projection technology

Å For optically guided preparation

Å No laser reflection

Å Patent pending

Å Cross hairs to indicate next position  

Å Preparation spot not covered: no glare

Å Process is fully traceable

Å Ergonomic

Å Tool for improved workflow and quality 

control
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