
 

 
This two-d
comprehe
Spectrom
 
1. Sample

 T
types, Iss
extraction
Mixed mo
Affinity tec
Electro Ex
(DPS). 

 T
samples, 
from clinic
2. Advanc

 T
Hydropho
(CE), Diffe
3. Ionizat

 T
ionization
desorption
electrospr
Ionization

 T
science te
evolved in
- example
technique
DMS will 
 
 
 
 

day course pr
ensive overvie
etry. From th

e preparation
Topics: Types
ues to consid

n, Liquid-liquid
ode SPE, On-
chniques, Mo
xtraction, Que

Topics: Recen
biologics (pe

cal samples a
ced separati

Topics: UHPL
obic Interactio
erential Mobil
tion techniqu
Topics: Electro

(APCI), Atmo
n ionization (M
ray ionization 
 (EI) and its p

Topics: New io
echnology suc
nto a variety o
es and compa
es will be expl
be covered. 

TWO
07 LC-MS

resents a brie
ew of technolo
at foundation

n 
s of extraction
der, Isolation o
d extraction, S
line SPE, Aut

olecularly Imp
echers, SISCA

nt alternatives
ptides, protei

and chemicals
on techniqu

LC, Superficia
on Chromatog
lity Spectrome
ues for MS 
ospray ioniza
ospheric pres
MALDI), LAES
(DESI), Atmo

potential for L
onization tech
ch as HPLC, 
of ambient ion
arisons of the 
ored. The an

-DAY COURS
S: Advanced 

            
 

 
Ja
A

ef overview of
ogy and tech
 the course w

n, Objectives o
of proteins fro
Solid-phase (m
tomation, Mic
rinted Polyme
APA, Dried b

s to establishe
ns, etc.) in bio
s in food matr
es 
lly porous pa

graphy (HIC), 
etry (DMS), S

ation (ESI), Na
ssure photoion
SI, Direct ana
ospheric sam

LC/MS. 
hniques which
UPLC or cap

nization techn
potential and
alytical poten

SE, Saturday
Techniques 

Instructor 

ack Henion 
Advion, Inc. 

f general fund
niques of ana

will launch into

of extraction, 
om biological 
micro) extract

cro SPE (pipe
ers (MIP’s), T
lood spots (D

ed sample pre
ological samp
rices associat

rticle LC, HIL
Nano-UHPLC

Size Exclusion

ano ESI, Atm
nization (APP
alysis in real t

mpling analysis

h may be use
pillary electrop
niques such a
d pitfalls assoc
ntial of couplin

y and Sunda
 and Applica

 

damentals for 
alytical mass
o exciting, dis

Prefractionat
samples, Liq
tion, multi-we

ette tip-based)
Thermo’s MSI
DBS), Dried P

eparation of d
ples, drugs an
ted with food 

LIC, Porous G
C, Capillary E
n Chromatogr

ospheric pres
PI), Matrix ass
time (DART), 
s probe (ASA

ed with or with
phoresis (CE)
as DESI, DAR
ciated with th
ng ambient io

ay 
ations 

r LC/MS/SM fo

sruptive recen

tion technique
uid-solid 

ell format SPE
), Ultrafiltratio
A pipette tips

Plasma Spots 

drugs in biolo
nd biomarkers
safety issues

Graphite Carbo
Electrophores
raphy (SEC).

ssure chemic
sisted laser 
Desorption 

AP), Electron 

hout on-line s
). This area ha

RT, ASAP, etc
hese 
nization with 

ollowed by a

nt developme

es, Sample 

E, 
on, 
s, 

gical 
s 
s. 

on, 
is 
 

cal 

eparation 
as 

c. - 

nts. 



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 


