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We provide access to a range of chromatography and mass spectrometry techniques that enhance

research at CINVESTAV. As a specialist laboratory we collaborate with and support colleagues across

a spectrum of disciplines, as well as pursuing our own research interests.

Our expertise in the field of mass spectrometry is available to corporate customers
and external academic institutes.

Flexible access arrangements

Through our dedicated staff team, we work with customers to match our services to their needs. This includes delivering

contract sample analysis, training and consultancy. We are also able to enter into long-term research collaborations.
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Creating partnerships for competitive advantage

@MassSpecMex

Mass spectrometry is a powerful analytical tool with a myriad of applications for 
product development and research including:

Collision cross section

2Collision Cross Section: A New Identification Point for a “Catch All” Non-Targeted Screening Approach 

EXPERIMENTAL

UPLC conditions

UPLC system:  ACQUITY UPLC I-Class

Column:  ACQUITY UPLC BEH C18 

100 mm x 2.1 mm, 1.7 µm

Column temp.:  45 °C 

Flow rate: 0.45 mL/min 

Mobile phase A:  Water (0.1% formic acid)

Mobile phase B:  Acetonitrile  

(0.1% formic acid)

Gradient:

 Time (min)  %A %B  

 0 98.0 2.0  

 0.25 98.0 2.0  

 12.25 1.0  99.0  

 13.00 1.0 99.0  

 13.01 98.0 2.0  

 13.00 98.0 2.0  

 17.00 98.0 2.0 

Injection volume:  5 µL

MS conditions

MS system: SYNAPT G2-S 

Ionization mode:  ESI+ 

Desolvation temp.:  550 °C 

Mass range:  50 to 1200 Da 

Acquisition rate:  5 spectra/sec 

Capillary voltage:  1 kV

Cone voltage:  20 V

Drift gas:  N2

Collision energy ramp: 10 to 45 eV

IMS wave

velocity range: 650 m/s

IMS wave height:  40 V

IMS gas flow:  90 mL/min 

IMS duty cycle:  10.8 ms

Lock mass:  m/z 556.2766  

(Leucine enkephalin)

Full-scan high resolution MS offers a higher specificity with theoretically no 

limitation on the number of compounds detected, but it is still challenging to 

rapidly and efficiently identify targeted compounds present in a sample with  

a large number of co-extracted matrix components. 

The key to successful implementation is the ability to efficiently identify targeted 

compounds present in a sample with an acceptable level of false negative 

results (≤5%) as outlined in the EU guidelines Although there is no requirement 

in the guidelines regarding the number of false detects, it is desirable to keep 

their number as low as possible to minimize the time required for additional 

investigation and hence to reduce the overall cost. The challenge is to remove 

false detections through careful optimization of the software screening 

parameters, but also to deal with very complex matrices that can produce false 

negative identifications.

Collision cross section (CCS) is a robust and precise physicochemical property  

of an ion. CCS is an important distinguishing characteristic of an ion that is 

related to its chemical structure and three-dimensional conformation, illustrated 

in Figure 1, where the shadow of the rotating three-dimensional ion represents the 

average collision cross section. The use of CCS data offers the potential to reduce 

the initial specificity requirements of applied screening parameters. Previously 

generated CCS data have been entered into a scientific library within the Waters® 

UNIFI Scientific Information System. Expected and previously determined CCS 

values can be utilized to reduce false identifications in proficiency test samples 

and matrix matched calibrant series analyzed, while applying wider screening 

tolerance parameters. In this application note, we present CCS, derived from ion 

mobility drift times, as a new identification parameter that can efficiently reduce 

the number of false detections when used in combination with conventional 

accurate mass and retention time information.

Figure 1. Illustration of rotating 3-dimensional conformation 

of an ion and average collision cross section (shadow).

Instrumentation:

• HPLCs 1200 Series with FLD, DAD and 

ELSD (Agilent Technologies, USA)

• UPLC Acquity with PAD (Waters, UK)

• UPLC nanoAcquity (Waters, UK)

• GC-MS System (Agilent Technologies, USA)

• ICP-MS System (PerkinElmer, USA)

• LCT Premier TOF (Waters, UK)

• SYNAPT G1 QTOF (Waters, UK)

Omics:

- Metabolomics

- Lipidomics

- Proteomics

- Glycomics

Protein characterization:

- Identification and quality control

- Post-translational modifications

Allied techniques:

- MALDI Imaging

- Isotope dilution for absolute quantification
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