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The instrument must be fully capable of Fast LC (sub-2p particles) and 1
suitable for working pressure of at least 15,000 psi.
Automatic leak detection and system shutdown in case of leak in any system 2
module.

LAN communication interface. 3
PUMP specifications:

Quaternary pump (4 channels)

Flow rate 0.010 to at least 2.000 ml/min in 0.001 ml/min increment

Maximum operation pressure at least 15,000 psi

~N| o o1 b

The instrument must include vacuum degassing (at least 4 channels) and
integral, active, programmable or automatically plunger seal wash
AUTOSAMPLER specifications

>90 samples capacity 8

Injection volume of at least 0.1 to 10 pl without changing sampling loop. 9
Optional increase of injection volume up to at least 1000 pl with extension
loop

Injection —volume precision < 0.5% RSD 10

Injection cycle time < 30 sec 11




10

Operating temperature range: Must include programmable temperature
control of at least 4 to 35°C

12

Sample carryover <0.005% or < 2 nl

13

Column compartment:

Temperature range: The instrument must include column heater to at least
10°C below room temperature to 85°C

14

Column capacity: at least two 30 cm columns or two 15 cm columns including
space for filters, pre column or guard column

15

MS-n n59ynh VY91

2.8.7

The instrument must be equipped with an atmospheric pressure ionization
(API) LC interface that includes the source and spraying units.

16

The ion source must be of orthogonal design.

17

The instrument must contain electrospray (ESI) interface with flow rate
compatibility of 5-1000 pL/min or higher without splitting. A combined
ESI/APCI source provided as standard with the instrument must be offered.
The switching between ionization modes should be fast enough to provide
ESI and APCI results from a single UHPLC-MS run.

18

The instrument must incorporate two quadrupole mass analyzers (MS1 and
MS2)

19

The instrument must incorporate a clean differentially pumped, automated
vacuum system based on air-cooled turbomolecular pumps evacuating the
source & analyzer. Fail safe vacuum system protection with automatic
shutdown. Vacuum system should not require an external, chilled water

supply.

20

Scan modes of at least of the following modes: MS scan, MS/MS product
scan, MRM, MS/MS neutral loss/gain scan, precursor ion scan, SIM

23

Fully automatic optimization of ion optics and mass resolution/calibration
that can be performed by end-user without the need for a service engineer.

24

Ability of source cleaning/maintenance without vacuum breaking

25

Syringe pump or fully automatic integral fluidics system for methods
development must be provide

27

SCAN SPEED
The instrument must have a maximum scan speed of at least 12,000 Da/s.

28

MASS RANGE
The quadrupole analyzers (MS1 and MS2) must have at least an m/z range of

5 to 2000.

29

LINEARITY OF RESPONSE
The linearity of response relative to sample concentration, for a specified
compound, must be at least 6 orders of magnitude from the limit of detection

30

POLARITY SWITCHING

The instrument must be capable of acquiring data alternating between
positive and negative ion modes. The time taken to switch between polarities
(inter-scan delay) prior to acquiring data in that ionization mode must be not
more than 30 ms.

31

MASS STABILITY
0.1 amu over 24 hrs with normal operating temperature and after mass
spectrometer has reached vacuum and electronics equilibrium.

32

MASS RESOLUTION-MS and MS/MS
Unit mass resolution in full mass range in MS and MS/MS modes (FWHM of
at least 0.8 amu for singly-charged ions)

33

SENSITIVITY

Positive mode: On column injection of 1 pg Reserpine must give signal to
noise ratio (S/N) of at least 150,000:1, using transition between mass of 609 to
195 in MRM mode.

34

Negative mode: On column injection of 1 pg Chloramphenicol must give

signal to noise ratio (S/N) of at least 100,000: 1, using transition between mass

35
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of 321 to 152 in MRM mode

MRM (SRM) TRANSITION

MRMs per time segment — at least 400 36

Total possible MRMs per multi residue method - at least 4,000. 37

Minimum dwell time of 1 ms per MRM channel 38

Maximum MRM acquisition rate of at least 400 MRM:s per second 39

Photodiode Array (PDA) X237 0999 | .3.X.7

Wavelength range of at least 190 to 800 nm 40

Data rates of at least 80Hz 41

Future ability to add other detectors such as FLD and ELSD 42
INNY VIO | 4.8.7

The MS control software must be a Windows based platform and have the 43

ability to control both the MS and specified LC devices

The system must include an automated tuning facility for hardware set-up 44

The software must incorporate a database for storing MS method information 45

associated with each compound, including MRM transitions, ion mode,

tuning parameters, CAS number and compound classification.

The instrument must have the facility for data directed (or data dependent) 46

acquisitions (DDA) whereby the instrument automatically switches into

enhanced product ion scanning mode during an acquisition based upon data

acquired in a trigger mode (either MS full scan, parent ion scan, or neutral

loss) in the previous scan.

Data Acquisition, Peak Integration, Calibration, Quantification and QC 47

calculations must be fully automated and can be performed in a multiple

batch analysis mode.

The software must be capable of automatically optimizing MS/MS conditions 48

and generating an MRM acquisition method that is stored for later use

The instrument control software must include automated monitoring of 49

instrument vacuum, gas flows and voltages to warn the user of out-of-

tolerance parameters

Quantification software should allow »at a glance” view of the whole 50

sequence results per analyte including table view of results, automatically

extracted chromatographic signals for target qualifiers, calibration curve and

qualifiers limits

Quantification Software should automatically show outliers in different user 51

defined colors (QC outliers, qualifiers out of range outliers etc)

Quantitation Software should provide easy customizable reporting with 52

transparent export to Excel.

The instrument software must include a facility to send serviceability 53

information to the instrument vendor to monitor for proactive maintenance.

Additional license for all software’s for a processing computer. 54
aunNnY VYN | 5.8.7

An advanced and fast desktop computer, which will facilitate optimal 55

function of the instrument, software and display and will allow creation and

storage of large datasets.

Monitor: at least 24 inch LCD/LED 56

Printer: Color Laser Printer; DVD MultiBurner Plus. 57
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999 5n990 18 | .6.8.7
Nitrogen Generator must supply Nitrogen with gas flow rate and purity 59
suitable for the offered LCMS/MS
External compressor for the Nitrogen Generator. Also offer will include all 60
infrastructure related to the air supply from the external compressor to the
nitrogen generator (valves, pipes, pressure regulators, ect.).
All hardware and labor for connection of the UHPLC-MS system to the 61
nitrogen generator (located in a different room) will be provided by the
supplier at no additional cost.
Collision gas flow rates and purity suitable for the offered LCMS/MS or 62
other specification according system requirements. Also offer will include all
infrastructure related to the gas supply (valves, pipes, pressure regulators,
ect.).
Suitable UPS to support the entire system (at least 6KVVA) during electrical 63
shutdowns. The required software and communication systems will enable
safe shutdown in case of an extended electrical shutdown.
Noise reduction box for rotary pumps or low noise oil-free scroll pump 64
(0295951 £92IN) NOVIV APRNNY ”NYNSNND NIIY” YN HNN NYSN | 7.8.7
3 C18 columns 65
3 pre column or guard column 66
3 syringes for the Syringe pump system 67
68

4 solvent cups and filters for the UHPLC degassing system
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