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4. Mass Analyzers 
 Quadrupoles, Ion traps, linear and quadrupole, Time-of-Flight (TOF), Orbitraps, Hybrid 

mass analyzer systems, Ion mobility spectrometers, Differential mobility Spectrometry 
(DMS), and FTMS. 

 Topics: Developments and improvements in mass analyzers including linear ion traps, 
FTMS, time-of-flight (TOF), orbitraps, and accelerator mass spectrometry (AMS), the 
latter currently being applied to micro-dosing experiments by the pharmaceutical industry. 
Issues such as full-scan acquisition rates, high-resolution mass spectrometry (HRMS), 
the importance and usefulness of exact mass measurements for qualitative and 
quantitative analysis, and the analytical merits compared with modern SRM LC/MS 
experiments will be discussed with many practical examples and applications. The latter 
will include clinical chemistry issues as well as pharmaceutical, food safety, 
environmental and industrial examples. 
5. Imaging and profiling by MS 

 Applications of recently reported ionization techniques for imaging the location of 
chemicals in various matrices employing MALDI, DESI, LAESI, LESA and other 
techniques. 

 Topics: The technique of MALDI and its applications to tissue imaging as well as DESI, 
LAESI and also liquid extraction surface analysis (LESA) employing nano-electrospray. A 
comparison of the various classes of compounds where MALDI and nano ESI provide 
complimentary coverage of certain compounds found in biological and other matrices. 
6. High resolution MS 

 Topics: Fundamentals, Mass Defects, Isotopic patterns, Mass axis calibration, Types of 
HRMS systems, Qual/Quan Analysis, Data mining processes, Future directions 

 Topics: The analytical merits of HRAMS from QTOF as well as orbitraps and FTMS 
systems will be presented. Instances where either SRM LC/MS or LC HRAMS may be 
preferred for optimal selectivity due to chemical background or other interference issues. 
7. Miniaturization in MS 

 Topics: Purdue University "Mini 11", Torion, Microsaic, Agilent Chip Cube, Waters QDa, 
Advion expression 

 Topics: The benefits and limitations of smaller analytical instrumentation systems will be 
compared. This includes miniaturization of HPLC systems as well as the mass 
spectrometers themselves. The commercial introduction of chip-based HPLC systems 
closely integrated with mass spectrometers offers a glimpse of future directions in 
analytical chemistry. 
8. Biologics and Future Technologies for Large Molecule Bioanalysis 

 Topics: Bottom up proteomics, Magnetic beads for sample preparation,chromatography options ( 
HILIC, ion exchange, HIC, SEC, multi-dimensional LC, native conformation top-down 
bioanalysis, supercharging by ESI, HRMS for protein determinations (qualitative and 
quantitative), HDX, FPOP, etc. 

9. Future technologies for pharmaceutical, clinical, food, cannabis and environmental analysis 
 MSIA, the CLAM and Cascadian systems for on-line drugs of abuse sample preparation, UPC2 

Supersonic molecular beam (SMB) for EI LC/MS, micro sampling (DBS/DPS), compact mass 
spectrometers, pesticides in cannabis, top-down intact native protein LC QTOF MS quantitation, 
pesticides in food services, and open port source interface (OPSI),  
 
Prerequisites: Students who sign up for this advanced course should either have five years or more of 
personal LC/MS/MS experience and familiarity with the scientific literature or have taken one or more 
introductory courses which cover atmospheric pressure ionization 

 

FN: Advanced LC/MS Course overview ASMS 2020 


