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List of Projects 2018 

(Abstracts of these projects within the next pages) 

Effect-based analysis 

Sven W. Meckelmann, Julia Klein, Martin Meyer 

Analysis of complex samples using multidimensional separation  

and detection techniques 

Julia Klein 

At column dilution (ACD) modulator developing for flexible and precise control 

dilution factors to overcome mobile phase incompatibility in comprehensive two-

dimensional liquid chromatography 

Yingzhuang Chen, Junjie Li 

µLC+LC-IM-qTOF-MS for a four-dimensional proteome analysis 

Lidia Montero 

Optimization of SPE protocols for the enrichment of phenolic compounds 

Martin Meyer 

Characterization of the plasma lipidome using LC-IM-qTOF-MS/MS 

Kristina Rentmeister, Sven W. Meckelmann 

Lipidomic profiling of pancreatic cancer cells and 

corresponding liver metastases 

Sven W. Meckelmann 

Analysis of complex natural substances:  

Marijuana and Cannabinoids with GC+GC-APCI-IM-MS 

Christian Lipok 

Characterization of the metabolome of P. aeruginosa in biofilm 

as a lung infection model 

Timo Koehler 

Thermogravimetry atmospheric pressure photoionization mass spectrometry 

(TG-APPI-MS) as analytical tool for the analysis of pharmaceutical tablets 

Dominik Brecht, Florian Uteschil 

A modern concept for regulatory water monitoring via High-Performance Liquid 

Chromatography coupled to high-resolution mass spectrometry 

or how less can be more 

Susanne Brüggen 
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Development of an ESI and APCI dual ionization source 

Dominik Brecht, Florian Uteschil 

Molecular Evolution in a Peptide-Vesicle System 

Amela Bronja 

Ozone Stress Effect on the Intracellular Metabolites from Cobetia marina 

measured by GCxGC-MS 

Junjie Li 

How to deal with mercury in sediments? 

A short summary about the aspects of mercury speciation in sediments. 

Claudia Hellmann 

New developments in chemical ionization at atmospheric pressure 

Christian Lipok 

Capillary zone electrophoresis coupled to drift tube ion mobility-mass spectrometry 

for the analysis of native and APTS-labeled N-glycans 

Julia Klein, Sven Meckelmann 

  



Page 12 of

Our gro
our first
defence
modify f
not fully
specific
released

On the 
tograph
and ch
chemica
Chaobo
done. T
cues c
conjuga
of gluta
minus. 
involved
tive pro
why the
leased 
tage f
identific
may allo

From an
their su
techniqu
extreme
lished re

________

Collabora

Netherlan

Funded b

f 40 

oup is also f
t projects in
es in Daphn
food web in
y understoo

c morpholo
d from its p

basis of liq
hy, mass sp
hemical syn
al identity
orus kairo
The biolog
consist of 
ated to the a
amine via 

These 
d in Chaob
cesses, wh
ey are con
despite th

for its em
cation of the
ow in-depth

n analytical
urface activ
ues. The a
ely sensitive
esults [Natu

____ 

ative Project –

nds), Universit

by: Agilent Tec

Sven W

focused on 
 this field w

nia. Infoche
nteractions,
od example

ogical defe
redator, the

quid chroma
pectrometry
nthesis, th
y of th
mone wa
ically activ
fatty acid

amino grou
the N ter
cues ar

borus diges
hich explain
nsistently re
e disadvan
mitter. Th
e kairomon
h studies on

 point of vie
vity and, the
abandonme
e Agilent 6
ure Chemica

– Project Partn

ty of Birmingh

chnologies (Sa

Applied

An

Effect

W. Meckelm

metabolom
was the ana
emicals play
, such as b
e, the plan
nses (neck
e phantom m

a-
y, 
e 
e 

as 
ve 
s 
p 
r-
re 
s-
ns 
e-
n-
e 
e 
 multiple as

ew, these k
erefore, rec
ent of any 
495B triple
al Biology (

ner: Ruhr Univ

am (UK) 

anta Clara, US

Figure: 

d Analytical Ch

nual Report 2

t-based an

mann, Julia K

mics and, ve
lysis of Cha
y important 
by inducing 
ktonic fresh
kteeth) ind
midge larva

spects of th

kairomones 
covery prob
form of s

e quadrupo
2018) 14:1

versity Bochum

SA) 

 Larva Chaob

hemistry 

018 

nalysis 

Klein, Martin

ery recently,
aoborus kai

roles in aq
defenses i

hwater crus
duced by 
a Chaoborus

is inducible

were very 
blems by u

sample pre
ole mass sp
133-1139].

m (Germany), 

borus

n Meyer 

, effect-base
iromone che
quatic ecosy
n prey. In o
stacean Da
chemical c
s. 

defense sy

difficult to a
using any s
paration an
pectromete

Wageningen U

ed analysis
emicals tha
ystems. Th
one classic
aphnia pule
cues (kairo

ystem.  

analyse bec
sample pre
nd the use
r leads to t

University (Th

s. One of
at induce 
hey even 
c but still 
ex forms 
omones) 

cause of 
eparation 
e of the 
the pub-

he  



Page 13 of

For no
spectro
there ar
during t
isobaric
(MS/MS

One po
dimensi
(LCxLC
cutting a
sibility o
shape-t
their co
mobility
vides a 
ent LC-
Medicin
LC-, LC

As a res
LCxLC 
pounds 
ble by a

Figure: H

________

Funded b

f 40 

Analys

on-target a
metry (LC-H
re limitation
the ionizati

c compound
S) in case o

ssible appr
ions, for ex

C) or a two
approach (L
of an addit
to-charge ra
ollision cross
y quadrupol

powerful fo
-HRMS tec
ne plants, w
CxLC- and L

sult, in com
and LC+L
after chrom

accurate ma

Heat map of a

____ 

by: Agilent Tec

sis of comp

approaches,
HRMS) is a

ns when ana
on process
ds that can
f similar fra

roach to inc
xample by 
-dimension
LC+LC). Th
ional separ
atio. Beside
s sections 
e time-of-fl

our-dimensi
hniques, th

waste water 
LC+LC-IM-q

mparison to 
C. Furtherm

matographic
asses only. 

a biocoal ana

chnologies, Sa

Applied

An

plex sampl

and det

, liquid ch
a powerful t
alyzing very
s due to m
nnot be se
gmentation

crease sepa
using com
al liquid ch

he introducti
ration dime
e this, IMS 
(CCS). Cou
ight mass s
onal separa

hree comple
and biocoa

qTOF-MS. 

LC analysi
more, ion m
c separation

lysis with LC

anta Clara, US

d Analytical Ch

nual Report 2

les using m

tection tec

Julia Klein

hromatogra
tool for the
y complex m
any coeluti

eparated by
n can occur.

aration powe
mprehensive
hromatogra
ion of ion m

ension by s
allows the 

upling two-d
spectromet
ation metho
ex sample 

al) were ana

s, ion supp
mobility allo
n according

C-IM-qTOF-MS

SA 

hemistry 

018 

multidimen

hniques 

 

aphy coupl
e analysis o
matrices, as
ing compou
y HRMS o
.  

er is increa
e two-dimen
phy based 

mobility spec
separating c
identificatio

dimensiona
ry (LCxLC-
od. To evalu
matrices (e

alyzed unde

pression wa
owed the i
g to their CC

S. 

sional sepa

ed to hig
of complex s
s for examp
unds. In ad
r tandem m

sing the nu
nsional liqu

on a cont
ctrometry (I
compounds
on of compo
l liquid chro
or LC+LC-

uate the pe
extract of T

er comparab

s drastically
dentification
CS, which w

aration  

gh-resolution
samples. H
ple ion sup
ddition, coe
mass spec

umber of se
uid chromat
tinuous mu
MS) offers 

s according
ounds acco
omatograph
-IM-qTOF-M

erformance 
Traditional 
ble conditio

y reduced b
n of isobar
would not b

n mass 
However, 
pression 
lution of 

ctrometry 

eparation 
tography 
lti-heart-
the pos-
 to their 

ording to 
hy to ion 
MS) pro-
of differ-
Chinese 
ns using 

by using 
ric com-

be possi-



Page 14 of

At col

tio

With t
chroma
dimensi
meets t
researc

Howeve
volume 
chroma
establis
compre
normal 
dilution 
the inje
column 
sions. 

In this 
been 
with/wit
the com
HILICxR
column 
solvent 
Furtherm
chosen 
further 
column 
compre
matogra
the futu

________

Funded b

f 40 

lumn diluti

on factors t

he combin
tography h
ional separ
the ever-in

ch fields, suc

er, the incom
and solve

tography. T
shed to ove
hensive tw
two-dimens
without sp
ction pump
dilution fac

work, syste
done bet
hout the at
mbination o
RPLC, whic
interface is
conflicting 

more, the r
as a real s

proof for th
dilution in

hensive tw
aphy with h
re.  

____ 

by: Agilent (Ge

on (ACD) m

to overcom

dim

nation of 
has brought
ration, whic
ncreasing d
ch as chem

mpatibilities
ent effect 
To resolve 
rcome the 

wo-dimensio
sional interf
litting durin

p and two d
ctor and co

ematic rese
tween the
t-column in
of RPLCxH
ch proved th
s able to re

problem v
red ginseng
sample, wh
he applicab
 the const

wo-dimensio
high orthog

ermany) and C

Applied

An

modulator 

me mobile p

mensional 

Yingzhu

different 
t the revolu
ch dramatic
demand for

mistry, medic

s between tw
always lim
this proble
solvent inco

onal liquid 
face by add
g the trans
imension g
onveniently 

earch has 
e setups 
terface in 

HILIC and 
hat the at-
esolve the 
very well. 

g root was 
hich offers 
ility of at-
ruction of 

onal chro-
gonality in 

Chinese Chem

d Analytical Ch

nual Report 2

developing

phase inco

 liquid chro

uang Chen, 

separation 
utionary ch
cally improv
r the analy
cine, biolog

wo columns
mit the wid
em, a new 
ompatibility
chromatog

ditional inje
sportation. M
gradient pum

optimize t

mical Society 

Figure: Co

hemistry 

018 

g for flexib

mpatibility

omatograp

Junjie Li  

mechanis
hanges com
ves the pea
ysis of the 
y, etc.  

s due to the
espread u
interface, a

y in the orth
graphy. Thi
ection pump
Moreover, w
mp, it is abl
he separat

ontor plot wit

le and prec

y in compre

phy  

sms, two-d
mpared to t
ak capacity

complex s

e transport o
se of two-

at-column d
ogonal com
s interface

p, which rea
with the con
le to precis
ion conditio

th and withou

cise contro

ehensive tw

dimensiona
the tradition
y in separat
sample in 

of the large
-dimensiona
dilution (AC
mbination w
e is modifie
alize the at
ntrol of the 
sely regulate
ons in both

ut ACD modu

ol dilu-

wo-

al liquid 
nal one-
tion and 
different 

e sample 
al liquid 

CD), was 
within the 
ed from 
t-column 
flows in 

e the at-
h dimen-

ulation.



Page 15 of

Proteom
through
biologic
techniqu

In this 
maximu
samples
liquid c
spectro
employe
orthogo
phases 
dimensi
based 
achieve
mass-to

 

 

 

________

Collabora

Funded b

Figure: 
A) Separ
µLC+LC-
B) Ion m
same m/z

f 40 

µLC+L

mics is one 
h the analys
cal samples
ues able to 

regard, a 
um separat
s. The four

chromatogra
metry (µLC
ed was a µ

onality betw
of the fir

ions, IM se
in the sha

ed by MS w
o-charge rat

____ 

ative Project –

by: Agilent Tec

ration of E. co
-IM-qTOF-MS
obility separa
z value. 

LC-IM-qTO

of the bran
sis of the p
s, which p
provide wit

four-dimen
ion of thre
r dimension
aphy to ion
C+LC-IM-qT
LC+LC me

ween the tw
rst and the
eparated the
ape-to-charg
which provid
tio.  

– Project Partn

chnologies, Inc

oli peptides u
S developed m
ation of two i

Applied

An

OF-MS for a

L

nches of th
roteome. H

present an 
th the neede

nsional sep
e different 

ns were con
n mobility m
TOF-MS). S
thod using 

wo dimensio
e second 
e peptides a
ge ratio. A
ded a furth

ner: Dr. Stepha

c. Research P

using the four
method. 
isobaric pept

d Analytical Ch
 

 

nual Report 2

a four-dime

Lidia Monter

he omics sc
However, th

enormous 
ed separati

paration me
peptide sa

nstituted by
mass spect
Specifically
reversed p

ons was ac
dimension.
according t
And finally,
er separati

an Buckenma

Project Grant

r dimensiona

tides with the

hemistry 

018 

ensional pr

ro 

ciences that
is ambitiou

complexity
on power a

ethod was 
amples, tha
y the on-line
trometry (IM
, the two-d

phase separ
chieved mo
 Concernin
to their stru
, the fourth
on of the p

This
para
serv
drift
rate
are 
stru
grea
that
pep
m/z
is a
Figu

 

 

 

ier, Agilent Te

al 

e 

roteome an

t studies th
s aim invol
y level. Th
nd resolutio

employed 
at is, BSA, 
e coupling 
M) and hig
dimensiona
ration in bot
odifying the
ng the oth
uctures sinc
h dimensio
peptides as

s method p
ation powe
ved in Fig
t time of ea
ed E.coli pe

separated 
ucture in IM
at advantag
t the sepa

ptides, with 
z value but 
also possi
ure B.  

echnologies 

nalysis 

he state of t
ves the an
herefore, a
on are requ

for achiev
 yeast and
of two-dim

gh resolutio
al liquid se
th dimensio

e pH of the
her two se
ce the sepa
on separat
s a function

provides a h
er, as can 
gure A, wh
ach previou
eptides by 
 according 

M. Neverthel
ge of this m
aration of 
 exactly th
different s

ble, as sh

the cells 
alysis of 

analytical 
ired. 

ving the 
d E. coli 
ensional 

on mass 
eparation 
ons. The 
e mobile 
eparation 
aration is 
ion was 

n of their 

huge se-
be ob-

here the 
us sepa-
µLC+LC 
to their 

less, the 
method is 

isobaric 
he same 
tructure, 
hown in 



Page 16 of

O

Phenoli
number
radiatio
suggest
in a var
over the
and scie
and app
availabl
individu
compou
possible

For non
means 
SPE pro
enrichm
recover

SPE ex
optimum
obtained
of at lea
tested (
analysis
substan

 

________

Funded b

Figure: P
DoE sho
stances.

f 40 

Optimizatio

cs are am
rs and varia
n etc. by 
t an antioxid
riety of ther
e past 20-3
entific field.
plied so tha
e. For quan
al substan

unds, the fo
e from samp

n-target or 
of e.g. LC-
otocol has 

ment of as m
ry. The eva

xperiments 
m paramete
d recoverie
ast 50% an
(with a few 
s to extrac
nces in a sin

____ 

by: Macherey-

PCA of 128 S
ows grouping
 

on of SPE p

mong the m
ability in all
biosynthes
dant effect o
rapies or g

30 years ha
. Many diffe
at today ma
ntification, t
nces. In t
ocus is inste
ples for ana

suspected-
-IM-MS, the
to be foun

many pheno
luation of e

on special
ers. These

es for all su
nd enrichme

exceptions
t and enric
ngle sample

Nagel, Düren,

PE-experime
g of chemicall

Applied

An

protocols f

M

most comm
 plants for 
is. The ch
of these co
eneral hea
s created a

erent metho
any different
he emphas
the charac
ead on bein
alysis.  

-target anal
e latter app
d in a serie

olic / aroma
experimenta

ly prepared
e phases s
bstances. O

ent factors b
s). This ope
ch the broa
e preparatio

, Germany

nts based on
ly similar sub

d Analytical Ch
 

 

nual Report 2

for the enri

Martin Meye

mon phytoc
protection 
emical pro
mpounds, t
lth-consciou
a greater in
ods of extra
t approache

sis is usually
cterization 
ng able to e

lyses of th
roach is of 
es of exper

atic substan
al data by m

d multiple p
showed a 
Overall, with
between 10
ens the pos
adest poss
on step. 

n 
b-

hemistry 

018 

ichment of

er 

chemicals a
against mi

operties of 
thus this cla
us nutrition

nterest in fo
action and a
es to this fi
y placed on
of phytoch

extract as m

e phytoche
greater im

riments bas
ces as pos
multivariate

large diff
size, ac
properties
naturally 
phase 
commerc
not poss
Rather, 
substanc
acids, mo
showing 
phases. B
figure on
for the S
individual

phases from
good agre
h the optim
0 to 25 were
ssibility for n
ible spectr

f phenolic c

and are pr
crobiologica
various ph

ass of comp
. Increased
od ingredie
analysis hav
eld of analy

n the extract
hemicals, 

many substa

emicals con
portance. F

sed on DoE
sible with th
 statistics s
erences in 
cidity and 
s in the b

occurring
extraction 

cially availab
ible in a sa

a group
es, rough
ono- and p

high reco
Based on t

the left), o
SPE were d
l groups, f
m Macherey
eement of 

mized SPE p
e achieved 
non-target o
um of phe

 

compound

roduced in 
al pathogen
henolic com
pounds can 
d health aw
ents, in both
ve been de
ytical chem
tion and an
such as 

ances of int

ntained in f
For this, an
E, which all
he highest 
showed tha
polarity, m

 other c
broad spec
g phenols,

with a 
ble phase is
atisfactory 
ping of 

hly divisib
polyaromatic
overies on 
the PCA (s
optimal par
determined
followed by
y-Nagel wit
the predic

protocol, re
for the sub

or suspecte
nolic and a

s 

varying 
ns, solar 
mpounds 
be used 

wareness 
h private 
eveloped 

mistry are 
alysis of 
phenolic 
terest as 

foods by 
n optimal 
lows the 
possible 

at due to 
molecular 
chemical 
ctrum of 
, solid-

single 
s usually 
manner. 

similar 
ble into 
cs, each 

certain 
shown in 
rameters 
 for the 

y further 
th these 
ted and 
coveries 

bstances 
ed-target 
aromatic 



Page 17 of

There a
100,000
reported
isobaric
trometry
ing isob
increase
termine
tion of li

We are 
pling liq
ration a
trile/isop
100 nM
doing a 

Current
1,000 o
tion tim
negative
with the
takes pl
and can
cause o

 

 

 

 

 

 

 

Figure: 2
mode us

 

________

Collabora

f 40 

Charac

are at least
0 lipids esti
d in the big
c lipids, wh
y (IMS) is a
baric compo
ed separati
d using a d
ipids in com

using a thr
quid chroma
a long 60
propanol on

M (2 pmol on
matrix mat

tly, we can 
of them on s
es, CCS va
e ionization
e data inde
lace after th
n be easily 
of the prior s

2D plot (drift s
sing data inde

____ 

ative Project –

cterization o

Kristi

t two big c
mated to o
gest databa
ich are diff
an additiona
ounds in the
on power. F

drift-time IM
mplex biolog

ree-dimensi
atography to
0 minutes 
n a C18 co
n column) f
tch calibratio

detect abo
species leve
alues and 

n mode. For
pendent MS
he drift tube
assigned. F
separation b

spectra vs. m
ependent MS/

– Project Partn

Applied

An

of the plas

ina Rentme

challenges 
ccur in natu
ase (LipidM
ficult to sep
al separatio
e gas phase
Furthermore
S, which is

gical sample

ional lipidom
o the Agilen
gradient w

olumn is us
for most lip
on of deute

out 3,000 l
el. For this 
m/z values 
r further ide
S/MS acqu
e fragment 
Furthermore
by drift time

mass spectra)
/MS acquisiti

ner: Dr. John F

d Analytical Ch
 

 

nual Report 2

ma lipidom

eister, Sven 

in analyzin
ure but onl

Maps). On th
parate by li
on dimensio
e according
e, the collis
s useful as a
es such as 

mics approa
nt 6560 IM-q
with a mix
sed. The de
id classes i

erated stand

lipid feature
we use an 
of the mos

entification, 
isition mod
ions have t
e, one gets 
e. 

) of LPC (16:0
ion. 

Fjeldsted, Agile

hemistry 

018 

me using LC

W. Meckel

ng lipids. O
y 40,000 lip
he other ha
quid chrom

on, which al
 to their siz
ion cross se
an addition
human plas

ach with a h
qTOF-MS. F
xture of wa
escribed me
in human p

dards from 1

es with our
in house b
st abundan
MS/MS spe
e of the ins
he same dr
MS/MS sp

0) (m/z = 480.

ent Technolog

C-IM-qTOF

mann 

On one han
pids are rel
nd, there is

matography. 
llows the se
e-to-charge
ection (CCS
al paramete
sma. 

high separa
For the chro
ater/aceton
ethod show
plasma, whi
12 lipid clas

r method a
uild databa

nt adducts i
ectra for all
strument. S
rift time as t
ectra with lo

3090) measu

gies (Santa Cl

F-MS/MS 

nd, there ar
liably identi
s a large nu
 Ion mobili
eparation o
e ratio leadi
S) can be e
er for the id

ation power
omatograph
nitrile and 
ws low LOD

ch was det
sses.  

and identify 
ase, includin
in ESI posi
 lipids are o

Since fragm
their precur
ow backgro

red in ESI ne

lara, USA) 

re about 
fied and 

umber of 
ty spec-

of coelut-
ng to an 
asily de-

dentifica-

r by cou-
hic sepa-
acetoni-

Ds below 
termined 

roughly 
ng reten-
tive and 
obtained 

mentation 
rsor ions 
ound be-

egative 



Page 18 of

People 
25% su
stage. O
by that 
for the d
metasta

In a re
(working
cells an
from a 
tumor a
and furt
cells we
IM-qTO

Even fro
After fe
analysis
differen
types.  

 

 

 

 

 

 

 

Figure: 
Left: 2D-
respondi
Right: PL
cation of

 

 

________

Collabora

f 40 

diagnosed 
urvive the fi
Only in later
time the ca
developmen
asis is yet p

cently start
g group Ba

nd compare
mouse mo

as well as fr
ther grown 
ere extracte

OF-MS. 

om the obta
eature extra
s using uni
ces for var

Heat map of 
ing cells from
LS-DA analys
f the primary 

____ 

ative Project –

Lipidomic

with pancr
rst year, be
r stages, sy
ancer has o
nt of metas
oorly under

ted researc
rbara Grüne
d these wit

odel establis
rom the cor
in culture to

ed and analy

ained raw d
action, the 
variate and
rious lipid c

the obtained 
m a liver meta
sis of the data
tumor cells a

– Project Partn

Applied

An

c profiling 

correspon

Sven

reatic cance
ecause ther
ymptoms ar
often spread
tases is the
rstood. 

ch project 
er), we hav
th the match
shed in the
rresponding
o acquire a 
ysed using 

data, distinc
data were 

d multivaria
classes allo

LC-IM-qTOF
astases. 
a after feature
and the metas

ner: Dr. Barbar

d Analytical Ch
 

 

nual Report 2

of pancrea

ding liver m

 W. Meckel

er have a v
re are usua
re specific e
d into other
e liver. How

in coopera
ve profiled t
hing cells o
e group of 
g metastase
sufficient a
the establis

ct differenc
cleaned up
te (PCA an

owing a co

-MS data for 

re extraction a
stases. 

ra Grüner (Mo

PC
2

hemistry 

018 

atic cancer

metastases

lmann 

very poor pr
ally no sym
enough to s
r parts of th

wever, the u

ation with t
he lipidome

of a liver me
Barbara G

es from the
mount of ce
shed lipidom

es between
p using Lip
nd PLS) ap
mplete clas

a pancreatic 

and data clea

olecular Tumo

-50

-40

-30

-20

-10

0

10

20

30

40

-25 -20 -1

Liver met.
Pancreascan

PC
 2

r cells and 

s 

rognosis. A
mptoms of th
suggest pan
e body. On
nderlying b

he Univers
e of isolated
etastasis. B
rüner. Cells

e same anim
ells. Afterwa
mics workflo

n both cell t
pidFinder. F
pproaches r
ssification o

cancer cell e

an-up allowin

rpathology, Ho

PLS-DA a

5 -10 -5 0

ncer

PC

After diagno
he disease 
ncreatic can
ne of the fir
iological pro

sity Hospita
d pancreatic

Both cell typ
s from the 

mal were ha
ards, lipids 
ow by mean

types can b
First statisti
revealed si
of the diffe

extract and o

ng a complete

ospital Essen

analysis

0 5 10
C 1

sis, only 
in early 

ncer and 
rst target 
ocess of 

al Essen 
c cancer 

pes were 
primary 

arvested 
from the 

ns of LC-

be seen. 
cal data 
gnificant 
rent cell 

f the cor-

e classifi-

) 

15 20 25



Page 19 of

The ana
interest
challeng
complet
produce
legal reg

The co
multidim
chroma
Furtherm
should 
because
plot and
because
evaluati
in the se

________

Funded b

Figure 1
GC+GC-

Figure 2
m/z 311
(CBND-C

f 40 

M

alysis of m
, but the de
ging. On o
te profile of 
er but on th
gulations.  

omplexicity 
mensional 
tography (G
more the c
drastically 
e no softwa
d the peak 
e data acq
ion, a 2D-G
econd dime

___ 

by: Internation

. Analyse of a
IM-qTOF-MS.

2. Separation
.1978. Poss

C5), cannabin

Analy

Marijuana a

marijuana an
etermination
one hand, 
f the drug ca
he other han

of natural 
chromatogr
GCxGC), w
coupling of 
increase th

are is availa
width after

uisition of t
GC method w
ension was 

al Restek Aca

an ethanol ex
. 

n of two isob
sible cannab
nol (CBN-C5).

Applied

An

ysis of com

and Cannab

C

nd the dete
n of all comp
Marijuana 
an help to id
nd, Marijua

samples, 
raphy tech

with a highe
1D- or 2D

he peak ca
able, which 
r the secon
this instrum
with a longe
developed.

ademic Suppo

xtract of mari

baric compo
binoids: can
  

d Analytical Ch
 

 

nual Report 2

mplex natu

binoids wit

Christian Lip

ermination o
pounds in n
is used as
dentify whe
na is used 

such mar
hniques as
er peak cap
D-GC with 
pacity. But 
can simplify

nd dimensio
ment is too 

er modulati
 

ort Program

ijuana with 

ounds with 
nabinodiol 

hemistry 

018 

ural substa

th GC+GC-

ok 

of all ingred
natural sam
s an illega
ere the plan
as an med

rijuana has
 comprehe

pacity comp
ion mobility
GCxGC-IM

y the four-d
on (100-600
low. To ov
on time (20

There
was 
extra
show
GC+G
meas
Mobi
Mass
comb
Agile
from 
been
Figur
isoba
not 
chrom
up, t
MS m
multi-
outst
allow
comp
polar
and m

nces:  

APCI-IM-M

dients is a 
ples such a
l psychoac
t has grown
icinal drug 

 led to th
ensive two
pared to on
y-mass spe
M-qTOF-MS
dimension d
0 ms) is to 
ercome this

0 s) and a lo

erfore, GC
used to a
ct of ma

ws the con
GC-APCI-IM
surement. A
lity Quadru

s Spectrom
bination with
nt and a 
Leco. Abo

detecte
re 2 shows
aric compou

be sepa
matography
the GC+G
method wor
-heartcuttin
anding sep

ws the 
pounds bas
rity, size 
mass-to-cha

MS 

subject of 
as marijuana
ctive drug 
n and to ide
and there a

he develop
o dimensio
ne-dimensio
ectrometry 
S is hard to
data into a r

narrow for
s and simp
onger colum

C+GC-APC
analyse an 
arijuana. F
ntour plot 
M qT
An Agilent 6
upole Time-
meter was 
h a 6890N G
four-jet m

out 100 spo
ed. Furth
s the separ
unds, whic
arated wit
y and MS. 

GC APCI-IM
rks as a co
g approach

paration pow
separatio

sed on boilin
(shape)-to

arge ratio.  

 

growing 
a is very 
and the 

entify the 
are strict 

ment of 
nal gas 

onal GC. 
(IM-MS) 

o realize 
readable 
r IM-MS, 
plify data 
mn (7 m) 

CI-IM-MS 
ethanol 

igure 1 
of the 

TOF-MS 
6560 Ion 
-of-Flight 
used in 
GC from 

modulator 
ots have 
hermore, 
ration of 
ch could 
th 2D-
To sum 

M-qTOF-
ontinuos 

h with an 
wer and 
on of 
ng point, 
o-charge 



Applied Analytical Chemistry 
 

 

Annual Report 2018 

Page 20 of 40 

Characterization of the metabolome of P. aeruginosa in biofilm 

as a lung infection model 

Timo Koehler 

Pseudomonas aeruginosa is an opportunistic pathogenic germ, which leads to nosocomial 
infection. Especially the lung of cystic fibrosis patients is mostly colonized by this bacterium, 
in form of a biofilm, and leads to fatal lung infections, which causes the early death of cystic 
fibrosis patients due to raspatory failures. The expected life time of cystic fibrosis patient is 
increased from about 8 years in 1974 to about 40 years nowadays but this was achieved by 
an intensive treatment with antibiotics. The drawback of this treatment is the increasing re-
sistance of the bacterium against the antibiotics. To reduce the therapy with antibiotics and 
allow another extension of increase the life time of cystic fibrosis patients a non-invasive ear-

ly detection technique is necessary, but still 
not developed. 

In this project such a detection technique 
should be developed. Therefore, a biofilm 
system under adapted lung conditions was 
planned and tested. This three-phase ap-
proach, shown in the left figure, is a biofilm 
system, where the metabolites are going to 
be sampled using thin film microextraction 
(TFME) with PDMS films. The advantage of 
this model is that in addition to the metabo-

lites of the biofilm, the substances of the nutrient and the headspace can be collected and 
analyzed. This allows a differentiation of the detected and characterized substances in sub-
strates and metabolites. 

In the first step of the project, a suitable film material and manufacturer was selected. 
Thereafter, the cleaning process for the selected film was optimized with the aim of minimal 
initial contamination. A suitable separation and detection technique for the loaded films, 
using a thermo desorption system (TDS A2, Gerstel GmbH, Muelheim, Germany) with a GC-
MS (Agilent Technologies Inc., Santa Clara, USA) was developed. The development of the 
TD-GC-MS method was carried out using an aqueous solution consist of twelve standards. 
The standards were potential metabolites of P. aeruginosa and are already published in 
scientific journals. With the developed method we are able to identify and quantify several of 
these possible metabolites down to nanomolar concentrations in a matrix of the nutrient. 
Furthermore first TFME experiments using liquid cultures of three different strains of P. 
aeruginosa shows that several metabolites, produced by P. aeruginosa can be detected with 
the developed method. At the moment we are optimising the developed method with the aim 
of lower LODs for the potential metabolites and higher peak capacity. 

 

 

___________ 

Collaborative Project – Project Partner: PD Dr. Ursula Telgheder (UDE) and Dr. Jost Wingender (UDE) 

Funded by: German Research Foundation (DFG), Bonn, Germany  

Culture 
medium

Biofilm

Foils

Figure: schematic overview of the biofilm system 
for P. aeruginosa as lung infection model. 
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Thermogravimetry atmospheric pressure photoionization mass spectrometry 

(TG-APPI-MS) as analytical tool for the analysis of pharmaceutical tablets 

Dominik Brecht, Florian Uteschil 

The reliability of pharmaceutical formulations is an important issue in the industrial and even 
more important in developing countries. Therefore, a trusted analysis of produced tablets or 
suspected falsified drugs is very important. At the moment the product control in the industry 
and the investigation of falsified drugs is done by DSC analysis which only gives the 
information of physical properties like the melting or boiling point of an analyte. Hyphenated 
techniques like GC-MS and LC-MS are other methods which are used for the analysis of 
pharmaceuticals. These methods go hand in hand with a long sample preparation like the 
extraction of the analytes from the tablet matrix and in some cases also require 
derivatization. In the analysis of tablets described before the TG-APPI-MS shows an 
advantage in the sample preparation which is very easy and consists of grinding the tablet to 
a homogeneous powder. The use of the TG-APPI-MS simplifies the analysis of tablets. 
When using an APPI-MS as a detector for the evolved gas of the thermogravimetry 
additional information about the molecule masses are required. This is caused by the soft 
ionization of the APPI. Additionally, the TG is often equipped with a DTA analysis which also 
can increase the knowledge about the physical properties of the sample.  

The presented figure shows 
the information which can 
be collected by the analysis 
of an acetylsalicylic acid 
(ASA) tablet by the TG-
APPI-MS. Figure A is the 
TG analysis of 4 mg of the 
ground tablet. It shows a 
sharp peak of the DTA 
signal at 132 °C which is 
the melting point of the 
acetylsalicylic acid in the 
formulation with the 
excipients. The melting 
point of the pure ASA is 
136 °C. One excipient can 
be detected which is shown 
in figure B. Here a signal for 
the m/z 76 presents the 

protonated molecule of glycine. So, the TG-APPI-MS can identify excipients in the 
pharmaceutical formulations. Also, the fragmentation of acetylsalicylic acid is observed with 
the m/z values of 121 and 163. These abilities to identify the active substance as well as the 
excipients, makes the TG-APPI-MS a powerful instrument for the product control and 
identification of falsified drugs with less sample preparation. 

 

_________ 

Funded by: Hitachi High-Tech Corporation, Mito, Japan   

Figure: A: Thermogravimetric analysis of an acetylsalicylic acid tab-
let with the TG-APPI-MS; B: Mass spectrum averaged over the whole 
analysis time.   
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Development of an ESI and APCI dual ionization source 

Dominik Brecht, Florian Uteschil 

The demand on high throughput methods for LC-MS is a growing market in the analytical 
chemistry. Therefore, our group is working on solutions to increase the sample throughput in 
chromatographic analyses hyphenated with mass spectrometer. Here, we focused our 
research on the development of new ion sources for mass spectrometry. In this work an ion 
source should be created which is capable to ionize the analyte molecules with electrospray 
ionization (ESI) or atmospheric pressure chemical ionization (APCI). Our first attempt to 
realize such a source is to combine the ESI and the APCI probe in one ion source housing 
with two entrances for the effluent of the HPLCs. The high sample throughput is realized by 
connecting two HPLCs with a six-port switching valve which switches between the two 
HPLCs and the two probes of the ion source. The challenge of this project is to create an ion 
source which is comparable to single probe ion sources, but compromises must be made 
because ESI and APCI ionization relies on different ionization mechanism. ESI ionization 
takes place in the liquid phase and APCI in the gas phase, therefore, there is a challenge to 
find the right temperature to use both probes as efficient as it is possible. This new ion 
source shall reduce the delay time of a mass spectrometer to increase the efficiency of mass 
spectrometric analyses. 

The figure presents one of 
the first analysis with the 
new developed dual probe 
ion source. One sample of 
caffeine (50 ppb) is injected 
in HPLC 2 and one sample 
of reserpine (50 ppb) is 
injected in HPLC 1. Both 
HPLCs are started at the 
same time. The chromato-
gram is divided in two parts 
the first is the detection of 
caffeine using the APCI 
probe (HPLC 2). After that 
the six-port valve switches 
between the two probes 
and the effluent of the 
HPLC 1 is directed into the 
ESI probe. Reserpine and 
caffeine are detected as 
protonated molecule ion 
with a mass of 609 Da and 

195 Da, respectively. The first experiments show promising results as it presented here. 
Especially the short equilibration time of the ESI ion source after the switching of the valve 
supports a high throughput method, in which analyses can be done by ESI or APCI in one 
LC run.  

_________ 

Funded by: Hitachi High-Tech Corporation, Mito, Japan   
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ion source.  
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Master Theses accomplished 2018 

Hayley Sherlee Simpson 

Analysis of Cannabis sativa with a four dimensional separation method based on Continuous 

Multi-Heart Cutting Gas Chromatography, Ion Mobility and High Resolution Mass Spectrome-

try 

Martin Meyer 

Development of a SPE protocol for enrichment of phenolic/aromatic compounds 

 

Bachelor Theses accomplished 2018 

Tharsiha Kandasamy 

Comparison of different Collision Cross Section determination methods using DTIM-qTOF-

MS 

Tatiana Kiltau 

Optimization of SPE protocols for the enrichment of phenolic / aromatic compounds 

Janina Nagel 

Characterization of the ingredients of various liquors 

Ina Obrock 

Origin of Life: High Pressure Simulation and Analysis of Vesicular Peptide Systems 

Annika Schubert 

Establishment of a CCS database for lipids 

Kevin Schulz 

Further development of an LC-IM-qTOF-MS/MS method for the determination of lipids in 

biological samples and foods 
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Accepted and/or Published Scientific Publications 2018 

Original Paper / Peer-reviewed 

S. Brüggen, O. J. Schmitz A new concept for regulatory water monitoring via high-

performance liquid chromatography coupled to high-resolution mass spectrometry, 

accepted in Journal of Analysis and Testing 

C. Koch, M. Nachev, J. Klein, D. Koester, O. J. Schmitz, T. Schmidt, B. Sures Degradation 

of the polymeric brominated flame retardant "Polymeric FR" by heat and UV, accepted 

in Environmental Science & Technology 

K. Jooß, S. W. Meckelmann, J. Klein, O. J. Schmitz, C. Neusüß Capillary zone 

electrophoresis coupled to drift tube ion mobility-mass spectrometry for the analysis 

of native and APTS-labeled N-glycans, accepted in Analytical and Bioanalytical Chemistry 

as Paper in Forefront 

L. C. Weiss, B. Albada, S. M. Becker, S. W. Meckelmann, J. Klein, M. Meyer, O. J. Schmitz, 

U. Sommer, M. Leo, J. Zagermann, N. Metzler-Nolte, R. Tollrian The scent of predation: 

Identification of an aquatic infochemical – the Chaoborus kairomone, Nature Chemical 

Biology (2018) 14:1133-1139 

C. Hellmann, O. J. Schmitz How to deal with mercury in sediments ? A critical review 

about used methods for the speciation of mercury in sediments, Chromatographia 

(https://doi.org/10.1007/s10337-018-3625-y) 

V. Hinnekamp, J. Klein, S. Meckelmann, P. Balsaa, T. Schmidt, O. J. Schmitz Comparison 

of CCS Values Determined by Traveling Wave Ion Mobility Mass Spectrometry and 

Drift Tube Ion Mobility Mass Spectrometry, Analytical Chemistry (2018) 90:12042-12050 

C. Mayer, U. Schreiber, M. J. Dávila, O. J. Schmitz, A. Bronja, M. Meyer, J. Klein, S. W. 

Meckelmann Molecular Evolution in a Peptide-Vesicle System, Life (2018) 8: 16 open 

access (https://doi.org/10.3390/life8020016) 

C. Lipok, J. Hippler, O. J. Schmitz A four dimensional separation method based on conti-

nuous heart-cutting gas chromatography with ion mobility and high resolution mass 

spectrometry, Journal of Chromatography A (2018) 1536:50-57  

M. Aldrovandi, S. Banthiya, S. Meckelmann, Y. Zhou, D. Heydeck, V.B. O'Donnell, H. Kuhn 

Specific oxygenation of plasma membrane phospholipids by Pseudomonas 

aeruginosa lipoxygenase induces structural and functional alterations in mammalian 

cells, Biochim Biophys Acta Mol Cell Biol Lipids 1863 (2018) 152-164 

E. Fahy, J. Alvarez-Jarreta, C.J. Brasher, A. Nguyen, J.I. Hawksworth, P. Rodrigues, S. 

Meckelmann, S.M. Allen, V.B. O'Donnell LipidFinder on LIPID MAPS: peak filtering, MS 
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searching and statistical analysis for lipidomics, Bioinformatics (2018) 10.1093/ 

bioinformatics/bty679 

Poster Presentations 

T. Koehler, J. Klein, O. J. Schmitz, S. W. Meckelmann, Characterization of the human 

plasma lipidome using LC-IM-qTOF-MS, Regionalverbandstagung NRW der Lebensmit-

telchemischen Gesellschaft (Essen, Germany) March 2018 

L. Montero, K. Rentmeister, S. W. Meckelmann, O. J. Schmitz, S. Buckenmaier, A novel 4D-

analytical platform for Omics Sciences, Agilent Science Fair Posters, March 2018 

T. Koehler, O. J. Schmitz, S. W. Meckelmann, Characterization of the human plasma lip-

idome using LC-IM-qTOF-MS, analytica Munich conference (Munich, Germany) April 2018 

C. Lipok, J. Klein, F. Uteschil, S. W. Meckelmann, O. J. Schmitz, Determination of complex 

natural samples: Marijuana & Cannabinoids with GC+GC-APCI-IM-MS, analytica Munich 

conference (Munich, Germany) April 2018 

D. Brecht, F. Uteschil, O. J. Schmitz, Investigation of drugs using a novel thermogravim-

etry atmospheric pressure photo ionization mass spectrometry coupling (TG-APPI-

MS), analytica Munich conference (Munich, Germany) April 2018 

K. Rentmeister, T. Kriegsmann, J. Klein, S. W. Meckelmann, A. H. Duong, V. H. Pham, O. J. 

Schmitz, Analysis of Vietnamese herbs and formulations by means of LC-IM-qTOF-MS, 

analytica Munich conference (Munich, Germany) April 2018 

C. Lipok, O. J. Schmitz, A generic method for the analysis of complex natural substanc-

es: Marijuana and Cannabinoids with GC+GC-APCI-IMS, 42nd International Symposium 

on Capillary Chromatography (Riva, Italy) May 2018 Analytical Method Poster Prize 

J. Klein, S. W. Meckelmann, V. Hinnenkamp, T. C Schmidt, O. J. Schmitz, Collision cross 

section: Influences and comparability, ASMS 2018 (San Diego, USA) June 2018 

S. Stow, R. Kurulugama, G. Stafford, J. Fjeldsted, J. Klein, O. J. Schmitz, T. Causon, S. 

Hann, Achieving Highly Accurate CCS Measurements in LC-IM-MS Analyses, ASMS 

2018 (San Diego, USA) June 2018 

K. Rentmeister, L. Montero, S. W. Meckelmann, S. Buckenmaier, O. J.Schmitz, A novel 4D-

analytical platform for Omics Sciences, 47th HPLC 2018 (Washington, USA) August 2018 

J. Li, O. J. Schmitz, Ozone Stress Effect on the Intracellular Metabolites from Cobetia 

Marina by Two-dimensional Gas Chromatography with Mass Spectrometer, 9th 

analytica Conference (Shanghai, China) October 2018 The Best Poster of the Symposium 



Applied Analytical Chemistry 
 

 

Annual Report 2018 

Page 33 of 40 

K. Rentmeister, T. Köhler, O. J. Schmitz, S. W. Meckelmann, Characterization of the hu-

man plasma lipidome using LC-IM-qTOF-MS, Lipidomic-Forum (Dortmund, Germany) No-

vember 2018 

Invited Lectures / Oral Presentations 

Prof. Oliver J. Schmitz 

µLC+LC-IM-qTOF-MS for complex samples such as lipidome or proteome 

Analytica China conference, Shanghai, China, October 2018 

Five-dimensional analysis (LC+LC-IM-qTOF-MS) for complex samples such as 

metablome, lipidome or proteome 

International Symposium on Metabolic diseases and translational medicine, Dalian, China, 

October 2018 

LC+LC- and GC+GC-IMS-qTOF-MS as a generic analytical platform and first results 

with a new GC-APCI ion source 

Tsinghua University, Beijing, China, October 2018 

Thousands of separated signals in a four-dimensional separation approach:  

How can we manage the data 

SECyTA 2018, 18th meeting of the Spanish Society of Chromatography and Related 

Techniques, Granada, Spain, October 2018 

From one- to five-dimensional analysis platform: pros and cons 

2nd 2D-LC / GC Symposium: User meeting for multidimensional chromatography  

Frankfurt, Germany, September 2018 

Multidimensional Chromatography coupled with Ion-Mobility Mass Spectrometry: 

Enough is enough 

Analytica conference, Munich, Germany, April 2018 

LC+LC- and GC+GC-IMS-qTOF-MS in combination with a CCS data base as a generic 

analytical platform 

University of Graz, Graz, Austria, March 2018 

Einsatz der Ionenmobilitäts-Massenspektrometrie für suspected und non-target 

Fragestellungen: Ein kritischer Überblick 

IUTA, Duisburg, Germany, March 2018 

LC+LC- and GC+GC-IMS-qTOF-MS as a generic analytical platform 

Dow-Chemicals, Stade, Germany, January 2018 



Applied Analytical Chemistry 
 

 

Annual Report 2018 

Page 34 of 40 

Multidimensional Chromatography coupled with Ion Mobility - Mass Spectrometry: 

Hype or Ripe? 

4th International Ion Mobility Spectrometry (IMS) Meeting, Uetrecht, The Netherlands, 

January 2018 

 

Dr. Sven Meckelmann  

LC-MS based Lipidomics: From QqQ to IM-qTOF 

Analytik Seminar at the University Muenster, Muenster, Germany, July 2018 

Characterization of the Human Plasma Lipidome using LC-IM-qTOF-MS 

47th International Symposium on High Performance Liquid Phase Separations and Related 

Techniques, Washington DC, USA, August 2018 

 

Julia Klein  

Collision Cross Section: Comparability of DTIMS and TWIMS and influences of source 

parameters 

ASMS 2018, San Diego (USA), June 2018 

  



Page 35 of

Miscell

Confere

 

 

Prof. O

seminar

of the G

 

f 40 

aneous 

ence Organ

liver J. Sch

r of the Wo

GDCh in Ho

ization 

hmitz (toge

orking Grou

henroda 

 

Applied

An

ether with Ju

p "Separati

d Analytical Ch
 

 

nual Report 2

Prof.

with 

Beijin

confe

Nove

 

 

Prof.

Sessi

Hype 

analyt

 

 

ulia Klein an

ion Science

hemistry 

018 

Oliver J. 

Prof. Jin-M

ng, China) 

erence in Sh

mber 1st 20

Oliver J. 

on "Ion M

or Ripe? T

tica Munich

nd Junjie Li

e" of the Se

Schmitz, C

ing Lin, Ts

of the 8t

hanghai, Ch

018  

Schmitz, 

obility - M

Theory and 

 conference

), Organiza

ection for A

Chairman (

singhua Un
th analytica

hina, Octob

Chairman 

Mass Spect

Application

e 

ation of the 2

Analytical C

together 

niversity, 

a China 

er 31th – 

of the 

trometry: 

n" at the 

28th PhD 

hemistry 



Page 36 of

Guest E

The firs

and it is

of this 

China fr

for a sp

Editoria

Advisor

Editoria

Associa

Membe

Membe

Membe

Membe

Membe

Deputy 

Chemis

Awards

In Janu

the Sec

awarded

wastew

Analytic

In May 

Italy, Ch

In Octo

awarded

 

f 40 

Editor 

st issue of t

s extremely

first Englis

rom the ver

ecial issue 

al Tasks by 

ry Board me

al Board me

ate Editor-in

r of the "Fa

r of the DAA

r of the DAA

r of the com

r of the com

Chairman 

stry of the G

 

ary 2018, d

ction for An

d with the 

water with H

cal and Bioa

2018, durin

hristian Lipo

ober 2018, 

d with the P

this journal 

y exciting to

h-language

ry beginning

about Food

Prof. Oliver

ember of Ch

mber of Jou

n-Chief of Jo

chbeirat" of

AD selectio

AD selectio

mmittee for t

mmittee for t

of the Wo

GDCh 

during the 2

alytical Che

Ernst-Baye

HPLC-IM-q

analytical C

ng the 42nd 

ok was awa

during the

Prize for the

 

Applied

An

was publis

o be involve

e Analytical 

g. This year

d Chemistry

r J. Schmitz

hromatogra

urnal of Pha

ournal of An

f analytica M

on committe

on committe

the Eberha

the Ernst-B

rking Grou

28th PhD sem

emistry of t

er-Award 2

TOF-MS a

hemistry (2

Internationa

arded with a

e 9th analyt

e best poste

d Analytical Ch
 

 

nual Report 2

shed in Feb

ed in the de

Chemistry

r I was the g

y. 

z 

phia 

armaceutica

nalysis and 

Munich 

ee (Foreigne

ee (Project-r

rd-Gerstel-P

Bayer-Price 

p Separatio

minar of the

the GDCh i

017 for he

and LC+LC

2016) 408:6

al Symposiu

an Analytica

ica confere

er of the sym

hemistry 

018 

bruary 2017

evelopment

y Journal in

guest editor

al Analysis

Testing 

ers from As

related peop

Price  

 

on Science

e Working G

n Hohenrod

er publicatio

CIM-qTOF-M

545-6555.

um on Cap

al Methods P

ence in Sh

mposium. 

7 

t 

n 

r 

ia and Ocea

ple exchang

e of the Se

Group "Sep

da, Dr. Sus

on "Contam

MS using a

illary Chrom

Poster Prize

anghai, Ch

ania) 

ge with Indi

ection for A

paration Sci

sanne Steph

minant scree

a CCS da

matography

e. 

hina, Junjie

a) 

Analytical 

ence" of 

han was 

ening of 

atabase", 

 in Riva, 

e Li was 



Page 37 of

Institut

(in coop

Prof. Dr

plied An

burg-Es

cal Che

researc

We wou

ticipated

Prof. D

Univers

µm: stud

Dr. Joc

bei der 

Dr. Mic

zessana

dem Ac

Prof. D

tope An

28.05.2

Prof. D

Analysis

PD Dr. 

boloma

Prof. D

timizatio

Prof. D

 

f 40 

e Colloqui

peration with

r. Jules Grif

nalytical Ch

ssen. He wa

emistry-Coll

ch group of P

uld also like

d in our coll

Dr. Jules 

sity of Cam

dying fatty l

chen Türk, 

erweiterten

chael Maiw

alytik – von

cker, 23.04.2

r. Michael 

nalysis (CSI

018 

Dr. Jin-Min

s on Microfl

Bernd Kam

nalysen in d

r. Hans-Ge

on of Colum

r. Karl Spe

um 

h the resea

ffin from the

hemistry (A

as one of t

loquium he

Prof. Torste

e to thank a

loquium: 

Griffin, De

mbridge, UK

liver diseas

IUTA, Duis

n Abwasserr

wald, BAM

 der Online

2018 

Elsner, TU

A): Perspec

g Lin, Tsin

luidics and 

mmerer, Un

der medizin

erd Jansse

mn Formats 

eer, TU Dres

 

Applied

An

rch group o

e Cambridg

AAC) at Un

the speaker

eld in coop

en Schmidt 

ll our other 

epartment o

K, From 500

e using hig

sburg, Germ

reinigung zu

M Berlin, G

e-NMR-Spe

U München, 

ctives for S

nghua Univ

Mass Spec

niversity of 

nischen Fors

en, Unilever

and Flow C

sden, Germ

d Analytical Ch
 

 

nual Report 2

of Prof. Tors

ge visited th

niversity of 

rs at the An

peration wit

(IAC).  

guests who

of Biochem

00 people 

h resolution

many, Instru

ur Spurenst

Germany, A

ktroskopie 

Germany, A

Studying Re

versity, Bei

ctrometry, 0

Freiburg, G

schung, 02

r and Unive

Conditions i

many, Authe

hemistry 

018 

sten Schmid

he Ap-

Duis-

nalyti-

th the 

o par-

mistry, 

to 50 

n mass spec

umentelle un

toffeliminati

Aktuelle He

im Feld bis

Advanceme

action Mec

jing, China

1.06.2018

Germany, M

.07.2018 

ersity of Am

n Compreh

entizität von

dt) 

ctrometry, 2

nd wirkungs

on, 29.01.2

rausforderu

zum Plasm

ents in Com

hanisms in 

a, Droplet G

Massenspek

sterdam, T

ensive GCx

Sortenhon

22.01.2018 

sbezogene 

2018 

ungen für d

maspektrom

mpound-spe

Complex S

Generation 

ktrometrisch

he Netherla

xGC, 08.10

igen, 03.12

Analytik 

die Pro-

meter auf 

ecific Iso-

Systems, 

for Cell 

he Meta-

and, Op-

.2018 

2.2018 



Applied Analytical Chemistry 
 

 

Annual Report 2018 

Page 38 of 40 

Teaching 

Chemistry (B.Sc. / M.Sc.) 

Lecture Analytical Chemistry I (in German, Prof. Dr. O. J. Schmitz) 

Tutorial Analytical Chemistry I (in German, Dr. S. Meckelmann) 

Lecture Anaytical Chemistry II (in German, Prof. Dr. O. J. Schmitz) 

Tutorial Analytical Chemistry II (in German, Dr. S. Meckelmann) 

Water Science (B.Sc. / M.Sc) 

Lecture Analytical Chemistry I (in German, Prof. Dr. O. J. Schmitz) 

Tutorial Analytical Chemistry I (in German, Dr. S. Meckelmann) 

Lecture Anaytical Chemistry II (in German, Prof. Dr. O. J. Schmitz) 

Tutorial Analytical Chemistry II (in German, Dr. S. Meckelmann) 

Lecture Applied Analytical Chemistry (in English, Prof. Dr. O. J. Schmitz) 

Tutorial Applied Analytical Chemistry (in English, Prof. Dr. O. J. Schmitz) 

Lecture Environmental Chemistry: Pollutants (in English, Prof. Dr. O. J. Schmitz) 

Tutorial Environmental Chemistry: Pollutants (in English, Prof. Dr. O. J. Schmitz) 

Exercise Environmental Chemistry: Soil and Waste (in English, Dr. M. Sulkowski) 

Environmental Toxicology (M.Sc.) 

Lecture Applied Analytical Chemistry (in English, Prof. Dr. O. J. Schmitz) 

Tutorial Applied Analytical Chemistry (in English, Prof. Dr. O. J. Schmitz) 

Lecture Environmental Chemistry: Pollutants (in English, Prof. Dr. O. J. Schmitz) 

Tutorial Environmental Chemistry: Pollutants (in English, Prof. Dr. O. J. Schmitz) 

Magisterium 

Lecture Environmental Chemistry: Soil (in German, Dr. M. Sulkowski) 
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Seminar 

Analytical-chemical seminar  

(in German/English, Prof. Dr. O. J. Schmitz in cooperation with Prof. Dr. T. Schmidt) 

Practical courses 

Practical course analytical chemistry 

Research practical courses 

Teaching and Research Center for Separation 

Course 1: Basic Course Liquid Chromatography (in German, Prof. Dr. O. J. Schmitz) 

Course 2: Advanced Course Liquid Chromatography (in German, Prof. Dr. O. J. Schmitz) 
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