
think forward 
Ion-Trap MS

Capabilities for Discovery

Bruker Daltonics

HCTseries
HCT · HCTultra · HCTultra ETD II



Reveal More Information 
from Your Analytes

HCT series spherical ion traps provide
unrivaled MS and MS/MS spectra 
quality – in terms of mass resolution, 
sensitivity and accuracy throughout a 
wide mass range for applications like:

 Protein ID & Detailed Characterization
 Metabolite ID & Profiling
 General Chemistry LC/MSn

Ultimate sensitivity & speed 

Full scan MS sensitivity is a must for 
all data dependant experiments, it 
enables intelligent acquisition of MS/
MS data especially on low abundance 
precursor ions. Together with the 
dramatic increase in MS/MS data sets 
per unit time, HCT series instruments 
assure maximum information from your 
samples, optimizing protein identification 
and database scoring.

Aiming for high productivity and success 
in LC-MS, Bruker‘s HCT series   
instruments deliver maximum LC-MSn 
information from complex, ultrasensitive 
analysis and smooth data handling as 
well as intelligent data interpretation and 
visualization. 

Ready for functional proteomics 
studies

Posttranslational modifications (PTMs) 
play a major role in the regulation 
of a protein’s biological activity and 
trigger protein function and activity. 
Successful research in this emerging 
field of proteome diversification requires 
instrumentation equipped with the latest 
MS/MS technology: 

 ETD (Electron Transfer Dissociation) 
 PTR, Bruker‘s unique Proton Transfer 

Reaction that reduces the charge state 
of the analytes and thus effectively 
enhances the MS/MS mass range to 
more than 12,000 Da.

Furthermore, the HCT series spherical ion 
traps provide comprehensive capabilities 
for proteomics research:

 Outstanding mass accuracy for fast  
 protein database searches and
 successful de novo sequencing
 Superior mass range: The standard  

 mass range reaches up to m/z 3000 u
 for both MS and MS/MS. The extended  
 range of m/z 6000 u is essential for 
 AP-MALDI applications. 
 Panorama fragmentation (PAN) using 

 an on-the-fly optimized fragmentation  
 strategy; producing the best fragment  
 ion distribution; avoiding low mass 
 cut off.

Fast MSn capabilities for structure 
elucidation of chemical compounds

For the refined evaluation of chemical 
entities, like pharma products, 
metabolites, natural products or 
synthesized compounds, the HCT series 
ion trap instruments provide unique 
data-dependant scan modes:

 Superior mass resolution at high scan
 speed 
 Neutral loss scans with multiple neutral  

 loss masses to determine metabolic  
 pathways like methylation or acetylation
 Unparalleled MSn capabilities for  

 detailed structural investigations:
 Manual MSn up to MS11, AutoMSn

 up to MS5 – for unambigious ID of  
 unknown compounds.



The HCT series LC-MSn 
system perfectly answers 
today‘s challenges in 
molecular characterization

With Bruker‘s unique spherical ion trap 
architecture the key factor of ion trap
performance is optimized: ion capacity. 
CIass-leading HCT (High Capacity 
sphericaI-lon Trap) technology, in 
combination with an ingenious detector 
design, offers dramatically improved 
sensitivity and dynamic range for 
proteomics, metabolite profiling and 
other demanding LC-MSn applications – 
aII embedded in a software environment 
tailored for highest productivity.

Transform Speed to Information

Excellent linearity over 4½ orders of 
magnitude down to 20fg/μl sample.

HCTTM – Achieving high productivity 

HCTultraTM – High-information content LC-MSn 

HCTultra ETD IITM – The PTM Discovery System

HCTultra dynamic range
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Today, proteomics research is indivisibly 
coupled with the evaluation of post-trans-
lational modifications of proteins – PTM 
Discovery. PTMs play a major role in the 
regulation of a protein’s biological activity 
and trigger protein function and activity.

ETD & PTR are key technologies

ETD is a complimentary method to CID 
fragmentation; as it randomly fragments 
the peptide backbone, it retains 
PTMs such as phosphorylations or 
glycosylations on their respective amino 
acid. Thus PTMs are easily detected 
and localized. ETD fragmentation is 
independent from the peptide’s sequence 
– an ideal tool for “difficult” peptides. 
Unlike fragmentation in CID, where 
collision energy is randomly distributed 
along the amino acid and the backbone, 
ETD is independent of peptide length and 
thus gives easy access to fragmentation 
of large peptides and even small proteins. 
Since fragments of proteins may inherit 
high charge states, Proton Transfer 
Dissociation (PTR) is applied in addition, 
to reduce charges to “ion trap resolvable” 
numbers which can be deconvoluted.

How does it work?

After accumulation of peptide cations 
generated in the ESI-source, reactant 
anions are added from the negative 
chemical ionization source to the ion 
trap. In the spherical ion trap, anions and 
cations are packed tightly - and efficient, 
rapid ETD/PTR reactions take place. 
This geometry makes spherical ion traps 
ideally suited for ETD & PTR providing 
high resolution, mass range and storage 
capabilities.

Sequencing of a large peptide with
ETD & PTR

Combined ETD &PTR fragmentation of intact 
Cytochrome C results in a very complete set of 
c- and z-fragments due to the random frag-
mentation of all N-Cα bonds. The low mass 
cut off is significantly reduced. ETD conditions 
preserve the excellent high mass accuracy of 
the HCTultra. Where CID fragmentation fails 
– the mass range of ETD-based fragmentations 
is breathtaking.

Essentials for Proteomics: ETD & PTR.

*“ETD is a new 
trend in proteomics 
but it will be widely 
accepted by all 
major proteomics 
labs in the near 
future”
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Access to Challenging Peptides, Intact Proteins & PTMs

To meet today‘s 
proteomics demands,
ETD technology is 
mandatory. Bruker‘s 
HCT ion traps are the 
perfect tool for future 
proteomics, evaluating 
how large peptides and 
PTMs interact. 

ETD of multiply phosphorylated peptides

A multiply phosphorylated peptide from PrkC kinase tryptic digest. The HCTultra, 
equipped with ETD, unambiguously identifies 4 phosphorylations out of 12 
potential phosphorylation sites. Indeed, PTM sites stay intact and analysis is 
feasible for large peptides. (Sample kindly provided by  Allan Stensballe, Aalborg 
University, Aalborg, Denmark)
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Optimal spatial distribution of ions in 
the spherical trap

Ions are spatially accumulated in the 
spherical ion trap, which delivers 
unsurpassed fragmentation efficency 
compared to linear architecture. This feature 
makes an important contribution towards 
the superior sensitivity of the system.

Compressed ions





Class-leading Ion Storage Capacity 

Screening of an E.coli extract using 
DataAnalysis SurveyView

High Efficiency: 
ID of 495 proteins from 100 ng total 
E.coli cell lysate

100 ng whole cell extract was exposed to 
auto MSn analysis using an HCTultra. (1) The 
SurveyView of the LC/MS chromatogram 
clearly denotes the complexity of the sample. 
Due to high resolution at fast scan speed only 
multiply charged precursor ions are selected for 
fragmentation. 495 proteins were unambiguously  
identified (p<0.01; FPR <1%) (2). Best sequence 
coverage was achieved as far as > 75%. 
Bottom: MS/MS analyis of peptide 1202m/z (3).

A spherical high-capacity ion trap is key for sensitivity and resolving power

The right place and the right time: A higher capacity ion trap is achieved by decreasing the ion density 
of the ions being excited prior to ejecting them from an ion trap with an optimized geometry. For this to 
occur, the ions of interest are first excited into a higher orbit away from the others by dipolar resonance 
excitation. After the ions are excited to this higher orbit, they are precisely in-time ejected from the ion 
trap by non-linear resonance. Importantly, this ejection occurs with great temporal precision, which 
leads to rapid ejection with high resolving power at a high capacity. 

Read more: Bruker Daltonics Technical Note TN 24 

Highest sensitivity for protein 
and metabolite research 
translating directly into:

 Increased confidence in protein 
 identification and characterization  
 through enhanced sequence coverage
 Discovery of low abundance peptides  

 and proteins, like phosphopeptides
 More confidence in identification of  

 trace metabolites
 Better quantitation results in label or 

 in label-free setups

Moreover, the supreme sensitivity 
in full scan MS mode is an essential 
prerequisite for on-the-fly data-
dependent acquisition of LC-MS/MS 
data even on trace compounds.
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The fast track to specific 
information

With reliable Bruker HCT spherical ion 
traps, specific spectral information is 
easily and comprehensively available: 
DataAnalysis is fully featured software 
able to filter out mass defect traces 
and isotopic ratio traces; providing 
density plots for MS and UV datasets 
and delivering full support for DAD UV 
spectra.

 Isotope Cluster Filter for approval of  
 chlorine in 6-demethylchlortetracycline: 
 a fast and easy filter is set to the typical 
 isotopic trace, specific for chlorine.  
 Isotope cluster analysis is essential for  
 research in drug metabolism or for the  
 recognition of chemical features.

 Mass Defect Traces: All molecules  
 similar to tetracycline (without chlorine)  
 will have a similar fractional mass,  
 based on the CHNO composition. 
 A mass defect trace for the fractional  
 mass 0.16 shows only tetracyline-rela- 
 ted compounds.

Excellent Spectra Information 
for Chemical Entities

Isotopic Cluster traces – specific for Chlorine

tetraCyc_01_298.d: Isotope Cluster Analysis: d m/z 1.95±0.1, I/I 0.33±15%
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SmartICC, our patented dynamic ion charge control, ensures high trapping efficiency in any situation: 
in full scan MS and data-dependent MS/MS, with high and low-level compounds, and with any mass 
distribution. An intensive ion beam from the orthogonal ESI source keeps the accumulation time low; 
no time is wasted by pre-scans. This leads to a superior in-scan dynamic range of about 103, enabling 
the simultaneous measurement of major and minor components in real-life biological samples. 
U.S. Patent No. 6,600,154

Protein identification



Technical Specifications

Bruker Daltonik GmbH 

Bremen · Germany
Phone +49 (421) 2205-0 
Fax +49 (421) 2205-103 
sales@bdal.de

Bruker Daltonics Inc. 

Billerica, MA · USA
Phone +1 (978) 663-3660 
Fax +1 (978) 667-5993 
ms-sales@bdal.com

www.bdal.com

Superior high capacity spherical 
trap technology
 Spherical quadrupole high capacity ion 

 trap with patented SmartICCTM for optimal 
 ion storage
 Unparalleled combination of resolution, scan 

speed, and mass range in MS and MSn

 Best resolution in full scan MS and MSMS 
 of all ion traps
 Ultra sensitive MSn instrument 
 Best MS sensitivity of all ion traps
 Fast Polarity Switching for on-the-fly 

 acquisition of positive and negative 
 ions/spectra
 SmartFragTM creates reproducible spectra 

 for successful MS/MS library search
 Panorama fragmentation (PAN): CID frag-

mentation technique without 1/3 cut-off
 ETD II fragmentation on HCTultra
 Commercialized PTR with highest usable 

m/z range of all ion traps

Scan speed and resolution (MS and MS/MS)

Scan modes
 Full scan MS and MS/MS in all scan modes 

 for sensitive and fast analysis of unknown 
 compounds
 Neutral loss scans e.g. for determination of 

 protein modifications
 Multiple reaction monitoring (MRM) with 

 MS/MS and MS3

 Manual MSn up to MS11 in all scan modes
 AutoMSn tree experiments with up to 30 MS 

 precursor ions and 5 fragment ions per stage
 Triple Play experiments without time 

 consuming “charge-state determination-scans“

Data-dependent experiments
 All types of data-dependent experiments, 

 including preferred mass list for automated 
 feedback experiments from MetaboliteTools 
 and PROTEINEER

Source options
 ESI, APCI, APPI, MultiMode, HPLC-Chip, 

 Advion Triversa NanoMate
 Online/Offline NanoElectrospray
 AP/MALDI
 Smart CE-MS coupling with grounded needle 

Software options
 MetaboliteToolsTM software for metabolite 

 identification
 BioToolsTM/RapiDeNovoTM software for protein 

 data interpretation
 ProteinScapeTM database system for proteome 

 project management
 ACD Labs MS Manager for structural 

 interpretation and classification
 Compass Security Pack for work in regulated 

 environments
 Compass OA/QC

Scan Mode Res m/z u/sec

UltraScan™ 2+ ions 3000 26,000 

Fast enhanced 3+ ions 3000 8,100

Maximum 4+ ions 3000 800

Extended 6000 27,000

PeptideScan™ 
MS 
MS/MS

 
3+ ions 
2+ ions

 
3000 
3000

 
8,100 
26,000 

Support of:
HPLC and sample inlet systems from the following vendors: Bruker EASY-nLC, Advion TriVersa NanoMate, Agilent, 
Dionex, VWR/Hitachi, Waters (incl. UPLC), Autosamplers from CTC

For research use only. Not for use in diagnostic procedures.

HCT, HCTultra, HCTultra ETD II, Compass, Compass OpenAccess, Compass Security Pack, DataAnalysis, UltraScan, 
PeptideScan, SmartICC, SmartFrag, ProteinScape, MetaboliteTools, BioTools, RapiDeNovo and PROTEINEER are 
trademarks of Bruker Daltonics corporation. EASY-nLCTM is a trademark of Proxeon A/S, Odense, Denmark
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