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THE MOST RELIABLE LC-EC APPLICATIONS FOR

EVER FORMULATED

Aminoglycosides
Amikacin
Framycetin Sulphate
Gentamicin Sulphate
Kanamycin Sulphate
Lincomycin
Neomycin
Spectinomycin
Tobramycin

PET imaging tracer
FDG

Macrolide antibiotics
Azithromycin
Azaerythromycin
Clarithromycin
Erythromycin
Roxithromycin

Bioanalysis of pharmaceutics
Acetaminophen
Artemisinin
Dihydro-artemisinin
Artemether
Etoposide
8-OH-DPAT
mesna BNP7787
Vincristine
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INTRODUCTION

The ROXY™ EC system is
delivered with Dialogue™
software for ROXY (p/n
210.9005). The software pack-
age contains a set of event
table files (*.evt) for the auto-
mated recording of mass
voltammograms and for use
in phase | and phase Il
metabolomics studies. The
set of pre-programmed event
tables files can be used as a
starting point for your own
research and can be easily
modified to suit your specific
needs. This appendix pro-
vides detailed background
information about the sup-

plied event table files and

relevant Dialogue settings.
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Dialogue™ software for ROXY EC system
Automated Recording of Mass Voltammograms
Simulating Cytochrome P450 Oxidation using
EC in combination with MS

Phase | and Il Oxidative Metabolism

Dialogue™ settings

The Dialogue software control both the ROXY EC System and the
mass spectrometer (start data-acquisition), the latter by means of
an analog trigger (contact closure, RELAY 1). The RS232 settings
of both the DECADE Il and syringe pump are configured in the
Dialogue settings menu (figure 1).

Fig. 1. Dialogue settings window.

For all ReactorCells and devices (syringe infusion pump) separate
settings tabs are available in the Dialogue window for parameteric
control. In figure 3 the devices settings tab is shown as an exam-
ple. In this window all relevant syringe pump settings can be
configured such as syringe volume, syring diameter, flow rate and
flow direction (infuse/withdraw). By means of the start/stop buttons
the pump can be activated with the configured settings.

Fig. 2. ROXY™ EC System including ReactorCell™ and dual syringe
infusion pump.
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Table 1

ROXY™ EC System - Events Programming & Settings

I K T Tbcte OEE 1tk Dialogue event program for recording of a mass voltammogram.
Ous | cett | cetz [Devees] Evens | File name: voltammogram_standard_rev02.evt
SUI008 DU seting: LE 1004110 Setrar 1
Flwise [1008 i 4o i Step Time (min) Parameter Value | Device/ID*
Nohme [ 0000 wenlful il -
s 01 0.00 Syr Flow Rate | 10uL/min | Syr Pump
e [_461 2t n:’ 02 0.05 Syr Pump Start Syr Pump
P = 03 0.45 Cell on/off on 00001
Disction  Inkuged
[ [ess w s | 04 0.50 Ecell DC 0.10V 00001
| = L 05 1.00 Ecell DC 0.20V 00001
06 1.50 Output A relay 1 00001
SIS FINS i C [Slalia defeul 3 ool prevert [AMIADE & Mex 25 07 1.55 Ecell DC 0.30V 00001
Fig. 3. Dialogue syringe pump settings window. 08 1.60 Output A inactive 00001
09 2.00 Output A relay 1 00001
The ‘events’ tab in Dialogue (figure 4) offers the possibility to 10 2.05 Ecell DC _0'40_\/ 00001
compose an event table for the execution of an automated sequence 11 2.10 Output A inactive 00001
of parametric control events. It is used for the automated recording of 12 2.50 Output A relay 1 00001
for instance a mass voltammogram with the ROXY EC system (see 13 255 Ecell DC 0.50v 00ooo1
next paragraph). The event table consists of a series of data lines in 14 2.60 Output A inactive 00001
which settings of the ROXY potentiostat or infusing pump can be 15 3.00 Output A relay 1 00001
changed with 0.01 min (0.6 s) time resolution. 16 3.05 Ecell DC 0.60v 00001
17 3.10 Output A inactive 00001
[ DLLAIH LI Dialogue™ 18 3.50 Output A relay 1 00001
e o 19 3.55 Ecell DC 0.70V 00001
Evert g 22t [aiiioy 20 3.60 Output A inactive 00001
e e st st [arvscatid [comerant Sost
(1] 0 SmPowhe  10uinn  SnPume [ o | 21 4.00 Output A relay 1 00001
}_ 01 Coll orofall ol oo [r—
EN LY Shart S Pump 22 4.05 Ecell DC 0.80Vv 00001
4 030 Fesl B ngv w0 - -
(5] om0 owms ) won _set_| 23 4.10 Output A inactive 00001
B swca o o 24 450 Output A relay 1 00001
T e e i 25 4.55 Ecell DC 0.90V 00001
| T Sty el of
26 4.60 Output A inactive 00001
Vs | I [[T0H, 2B 2. Wax 750 0 27 5.00 Output A relay 1 00001
Fig. 4. Screen shot of events table in Dialogue. 28 5.05 Ecell DC 1.00v 00001
29 5.10 Output A inactive 00001
30 5.50 Output A relay 1 00001
Mass voltammogram
31 5.55 Ecell DC 1.10v 00001
A mass voltammogram visualizes the ion abundance versus m/z as 32 5.60 Output A inactive 00001
a function of applied potential to the ReactorCell in a 3D plot. 33 6.00 Output A relay 1 00001
34 6.05 Ecell DC 1.20V 00001
35 6.10 Output A inactive 00001
36 6.50 Output A relay 1 00001
37 6.60 Output A inactive 00001
_ 38 7.00 Output A relay 1 00001
=) 39 7.10 Output A inactive 00001
= 40 7.50 Output A relay 1 00001
G 41 7.60 Output A inactive | 00001
% 42 8.00 Syr Pump Stop Syr Pump
43 8.10 Cell on/off off 00001
44 8.20 Ecell DC 0.10V 00001

* D is the sensor board / cell identifier. This is a five digit code identifying to

%§ which sensor board the programmed event will apply. 00001 activates board / cell
g—" 1, 00010 activates board / cell 2 and 00011 activates both board / cell 1 and 2,
2 etc.
g
270 &
miz In table 1 all steps of the Dialogue event program are listed for the

acquisition of a mass voltammogram in the voltage range of 100 —
1200 mV with 100 mV steps (File: voltammogram_standard .evt).

Fig. 5. Example of a mass voltammogram of Amodiaquine. lon abundance
versus m/z as a function of EC potential.
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ROXY™ EC System - Events Programming & Settings

The commands of the mass voltammogram event program are
explained in table 2.

Table 2

Commands used in events table

Parameter Description

Syr Flow Rate Setting the flow rate of the syringe pump

Syr Pump Start/Stop of the syringe pump
Cell on/off Turn on/off of the ReactorCell
Ecell DC Applying voltage on the ReactorCell

Output A (relayl)
Output A (inactive)

Starting run on the MS
Switching relay off for next trigger signal

The first MS measurement is recorded with the ReactorCell off,
subsequently the ReactorCell potential is ramped from 100 — 1200
mV with incremental steps of 100 mV every 0.5 minute. For each
cell potential mass spectra are recorded for 0.45 minute and
saved in separate data files (13 files in total).

The first acquisition of a mass spectrum start after 1.5 minute
delay and will contain data for the ReactorCell off. The delay is
calculated based on the following parameters (delay time > Vy/F):

e  The dead volume V4between ReactorCell and the ion
source of the mass spectrometer. For p/n 180.0219
“ROXY outlet assembly 2, MS” this volume is 12.7 pL
(1 meter red PEEK tubing ID 127pum, see reference 1)

e The flow rate F of the syringe infusion pump, in this
case is 10 pL/min.

A slightly longer delay time is taken than based on the calculation
to compensate for the tolerance in tubing inner diameter (affects
volume) and dilution in the tubing (Poiseuille flow profile).

The start of the mass spectrometer run is triggered by means of
RELAY 1. The run duration is set to 0.45 minutes in the mass
spectrometer data-acquisition software. The steps 43 and 44
prepare the system for next measurement; in step 43 ReactorCell
is turned off and in step 44 proper EC potential is applied (0.1V).
The total time of the method is 8.2 min. The operation principle is
shown graphically in fig 6.

1% MS stop 2 MS stop 137 MS stop
A A A
ISylinge pump start 1% M5 start 2 M3 start iSyringe pump stop
| RC,ON “ 1] RC OFF
I
aFF T 100my 200my 300mv 400my | T 100mV
i | | | A |
EC pohanlim: 'l
| | | | o
il
Time [min] I T l I AAAd |

045 050 100 150 155 185 200 205 245 8O0 8.10 820

Fig. 6. Operation principle of mass voltammogram acquisition.
RC — ReactorCell; MS — mass spectrometer. Details see text.

In table 3 an event table is shown for a fast EC scan of target
compounds. Voltage range: 100 — 1200 mV, with 100 mV steps
(File name: voltammogram_fast_rev02.evt). The run time of the
event program is 3.6 minutes and all mass spectra are acquired in
one file. This fast measurement can be useful to make a quick
estimation of the optimal working electrode potential for phase |
and Il metabolism.
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Fig. 7. Extracted ion chromatogram of Acetaminophen.
Data can be presented as extracted ion chromatogram (figure 7)

of desired m/z ratio value, in case of acetaminophen m/z of 152
should be traced.

Table 3

Dialogue event program for a ‘fast’ mass voltammogram.
File name: voltammogram_fast_rev02.evt

Step Time (min) Parameter Value Device/ID
01 0.00 Syr Flow Rate | 10pL/min | Syr Pump
02 0.05 Syr Pump Start Syr Pump
03 0.10 Cell on/off off 00001
04 0.15 Output A relay 1 00001
05 0.20 Output A inactive 00001
06 0.50 Cell on/off on 00001
07 0.75 Ecell DC 0.20 00001
08 1.00 Ecell DC 0.30 00001
09 1.25 Ecell DC 0.40 00001
10 1.50 Ecell DC 0.50 00001
11 1.75 Ecell DC 0.60 00001
12 2.00 Ecell DC 0.70 00001
13 2.25 Ecell DC 0.80 00001
14 2.50 Ecell DC 0.90 00001
15 2.75 Ecell DC 1.00 00001
16 3.00 Ecell DC 1.10 00001
17 3.25 Ecell DC 1.20 00001
18 3.50 Syr Pump Stop Syr Pump
19 3.55 Cell on/off off 00001
20 3.60 Ecell DC 0.10 00001

The steps 19 and 20 prepare the system for next measurement; in
step 19 ReactorCell is turned off and in step 20 the initial EC

potential is applied (0.1V).
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210 001A #04 ROXY™ EC System - Events Programming & Settings

Oxidative Metabolism, Phase Il

In phase Il oxidative metabolomics studies the adduct formation of ITSOQS: 3()GSS(|)_|892 OFF
reactive metabolite with reagents like glutathione are analyzed. In APAP ]
table IV an example event program for the acquisition of a phase 8000 3 152.0707
Il experiment at an applied potential of 800 mV is listed. The 2000 A
program run time is 15.10 minutes in total. The acquisition of 1000 1
mass spectrum start after 5.0 minute delay and will contain data oditaid, 1l lll " 459.6101
for ReactorCell off. 3 GSH 800mV
2000 7 308.0894
APAP
3000 §152.0707
Dialogue event program for phase Il metabolism 2000 179.0487 NAPQI + GSH
File name: phase2_rev03.evt 1000 l ll 457.1355
Step Time (min) Parameter Value | Device/lD 0+ Ilg.ol' P 12;-0 A '3‘01-0 I 35l|(¢) s 45-0L '50-0 LA
01 0.00 Syr Flow Rate | 10 pL/min | Syr Pump
02 010 Cell on/of of 00001 Fig. 9. Mass spectra acquired for ReactorCell OFF (t = 3 min after start MS
03 0.15 Syr Pump start Syr Pump acgquisition) anFc)j EC=BOng (t=7 min), respectively. The mass spectra are
04 0.20 Ecell DC 0.80Vv 00001 extracted from the experiment showed in figure 8.
05 5.00 Output A relay 1 00001
06 5.20 Output A inactive 00001
07 5.30 Cell on/off on 00001 Additional programs
o8 15.00 Syr Pump Stop Syr Pump Dialogue contains two additional event tables. The first event
09 15.10 cell on/off off 0ooo1 table, voltammogram_standard_one_file_revO1.evt, is based on
the program for the acquisition of a mass voltammogram in the
The first 5 minutes the mass spectra are acquired with the Reac- voltage range of 100 — 1200 mV with 100 mV steps (See Table 1).
torCell turned OFF. Subsequently, for 5 minutes the mass spectra But in the event table listed in table 5 all data will be saved in one
are collected with the ReactorCell at an applied potential of MS file.

800mV. All mass spectra are stored in one file. This fast measurement can be useful to make a quick estimation

of the optimal working electrode potential for phase | and Il me-

Intens.) — 152 tabolism. The EIC of desired m/z ratio can be plotted versus
| — 457 potential. This method is optimized for use with Glassy Carbon
1 electrode, but it can be easily adjusted for Magic Diamond when a
3000

higher voltage range is required.

: Table 5

2000 Dialogue event program for recording of a mass voltammograms with
data stored in one MS file.

] File name: voltammogram_standard_one_file_rev01.evt

] OFF 800mV

1000 7] Step Time (min) Parameter Value Device/ID
1 01 0 Syr Pump Start Syr Pump

] 02 0.10 Cell on/off off 00001

T 03 0.15 Ecell DC 0.0V | 00001

2 3 4 5 6 Time [min] 04 0.45 Cell on/off on 00001

05 0.5 Ecell DC 0.10 00001

Fig. 8. Example-of phase Il metabolism experimentl. The blue line repre- - gj i 5 (chell pe 020 00001

sents extracted ion chromatogram (EIC) of acetaminophen, and the red line : utput A relay 1 00001

the EIC of the NAPQI-GSH adduct (acetaminophen metabolite conjugated 08 1.55 Ecell DC 0.30 00001

with glutathione). 09 1.6 Output A inactive | 00001

10 2.05 Ecell DC 0.40 00001

11 2.55 Ecell DC 0.50 00001

12 3.05 Ecell DC 0.60 00001

13 3.55 Ecell DC 0.70 00001

14 4.05 Ecell DC 0.80 00001

15 455 Ecell DC 0.90 00001
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210 001A #04 ROXY™ EC System - Events Programming & Settings

16 5.05 Ecell DC 1.00 00001 PART NUMBERS

17 5.55 Ecell DC 1.10 00001

18 6.05 Ecell DC 1.20 00001 210.0070 ‘ ROXY™ EC System
19 8.00 Cell on/off off 00001

20 8.10 Ecell DC 0.10 00001

21 8.30 Syr Pump Stop Syr Pump

The event table, phasel_OFF_ON_1potential_rev0l.evt (Table
6), can be used when a simple ‘OFF- ON’ experiment is required.
At first the spectra with ReactorCell OFF will be acquired and
subsequently the ReactorCell will be switched ON using the po-
tential specified in the event table. This potential will be applied till
the end of the measurement. The program is similar to the method
named phase2rev03.evt but in this case a shorter delay is pro-
grammed (no mixing coil taken into account). This method is
universal and can be adjusted with respect to potential and analy-
sis time.

Dialogue event program for a control measurement with ReactorCell
OFF and ON at constant potential.

File name: phasel_OFF_ON_1potential_rev01l.evt

Step Time (min) Parameter Value Device/lD
01 0.00 Cell on/off off 00001
02 0.10 Syr Flow Rate 10 uL/min | Syr Pump
03 0.15 Syr Pump Start Syr Pump
04 0.20 Ecell DC 0.80V 00001
05 0.40 Cell on/off on 00001
06 0.50 Output A relay 1 00001
07 0.60 Output A inactive | 00001
08 10.00 Syr Pump Stop Syr Pump
09 10.10 Cell on/off off 00001

References

1. Antec, “Schematic installation drawing of LC connections in
ROXY EC system”, part number 180.7161A

Fig. 10. ROXY™ EC System.
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