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1. [bookmark: _Toc97280843]Background information regarding the application
The Vrije Universiteit Amsterdam (VU) is a large innovative university which actively contributes to developments in education and research. For more information about the VU, see https://www.vu.nl/en
The Chemistry and Pharmaceutical Sciences (CPS) department, has the intention to acquire a state-of-the-art liquid chromatography - high resolution mass spectrometer (LC-HRMS) platform for the separation, identification, and characterization of a large variety of molecules with an emphasis on small molecules such as metabolic intermediates, substrates and products, of wide chemical diversity, including sugar phosphates, organic acids, amino acids, nucleotides, secondary metabolites, redox cofactors and related, drugs or xenobiotics and their metabolites. The dedicated technology will also be used to conduct stable isotope resolved metabolomics (SIRM), to perform metabolic flux analyses in metabolic studies.
The purpose of this market consultation is to find potential suppliers of such an instrument, which fulfill our specific demands (listed below) and price point, in order to give direction on which procurement procedure the Vrije Universiteit Amsterdam should follow for this purchase. 
Therefore, we ask the potential suppliers to respond based on the information provided in this document regarding technical product specifications, functional specifications of the listed main applications, delivery, service provision and other conditions. If, after requesting the information, you decide not to respond further, we kindly request you to notify us. To be clear: this is NOT a quote request.

[bookmark: _Toc97280841]2. Required specifications for the LC-HRMS platform 
[bookmark: _Toc97280842]2.1 General description
We request a highly sensitive, high-resolution metabolite characterization platform containing five major elements: (i) an efficient liquid chromatography separation system, especially for metabolite separation of biological origin, (ii) high resolution mass spectrometer (HR-MS) based on Orbitrap technology, (iii) low limit of measurable mass range which allows the detection of metabolites of a wide physical-chemical properties, in a sensitive manner, (iv) access to mass isotopic distribution, (v) efficient and versatile fragmentation workflows in the context of metabolomics, and (vi) quantification workflows for targeted analyses in metabolomics.
Within the CPS department, there is a strong commitment to further develop and expand activities in cellular metabolism and metabolomics research. With a strong background in cellular biochemistry, the CPS department fosters active research in metabolism entailing the comprehensive analysis of a wide chemical variety of metabolites, in a wide variety of biological samples, in the context of pharma, toxicology, clinical analysis, health, food and nutrition. Consequently, the instrument needs to fulfil distinct criteria and key demands not yet covered within the department. The affected research lines and projects can be divided into 3 major groups: (1) metabolomics analyses, (2) metabolite identification, (3) stable isotope resolved metabolomics (SIRM), and (4) metabolite quantification. 
Specific demands that need to be filled by the instrument for the distinct fields are listed below. The minimal system requirements are listed in section 2.2.


(1) metabolomics analysis:
The high-resolution mass spectrometer must not only allow measuring at a low an m/z range, as low as 40 m/z, to measure as small molecules as possible, but also being able to detect higher molecular mass metabolites, such as secondary metabolites, with high resolution, high mass accuracy and high sensitivity. 
(2) metabolite identification:
Metabolite identification is a fundamental aspect of our research, as we work with a wide variety of biological matrices, addressing many different research questions. The instrument should be able to conduct a variety of fragmentation experiments, from data independent fragmentation to data independent fragmentation, to being able to exclude background ions, or selected them by filtering criteria. These workflows should be available from the hardware and software perspective to optimise scanning time and experiments in an efficient way. Specific automated workflows, to guide fragmentation of all possible ions in a complex biological matrix is essential, to address the many unknown molecules in metabolomics datasets. 
(3) stable isotope resolved metabolomics (SIRM):
Our research revolves addressing metabolism questions. For that, we also study metabolic pathway turnover or flux analysis by using stable isotopically labelled compounds that participate in metabolic pathways. Being able to obtain the isotopic patterns of many metabolic intermediates, analysed by this instrument is therefore essential in SIRM experiments. Isotopic patterns are also essential in studying metabolism of drugs, as these can used as metabolite identification strategy in xenobiotic metabolism pathways. 
(4) metabolite quantification:
Metabolomics research entails comparison of samples for their metabolite intensities, therefore quantification of ions is essential. The instrument should be able to provide workflows for selected ion monitoring for targeted analysis, and have a sufficient dynamic range able to conduct quantification of analytes. 

2.2 The LC-HRMS should include the following features:
A. Liquid chromatography instrument
[bookmark: _Hlk158986377]Our organization is seeking a cutting-edge HPLC system to enhance our separation capabilities and support hyphenation with mass spectrometry. The HPLC system needs to be compatible with the below described MS instrument. The system will be used for a wide range of applications that include the separation of organic acids, sugar phosphates, nucleotides, amino acids, redox cofactors, pharmaceutical and environmental drugs and metabolites of these, flavonoids, phenolic acids, alkaloids, saponins and glycosylated forms of these. Therefore, the system must support various separation methods, including reversed-phase, mixed-mode, and hydrophilic interaction liquid chromatography. Given this variety of separations, the HPLC should be biocompatible with HPLC-MS grade eluents. Given the nature of the metabolites to be analysed, the HPLC should also contain biocompatible fluidics, providing high salt compatibility, corrosion-free fluidic path, and minimal interaction of analytes with leaching ions. The HPLC should provide separations with retention time precision, for minimal ion suppression when integrated with the mass spectrometer. Minimum carry-over is expected between injections.
A.1 Pressure and Compatibilities
The HPLC system should withstand pressures of up to 1000 bar, ensuring robust performance across various chromatographic conditions with precise retention times. The system must contain an integrated vacuum degasser.
A.2 Pump System
The system must include at least a binary solvent pump for precise solvent delivery for a range of flow rates between 0.001 and 8 mL/min and does not require hardware changes to cover the entire flow range specified.
A.3 Column Oven and Valves
A column oven with a capability to reach temperatures up to 80 °C is necessary to support a diverse range of chromatographic conditions. 
A.4 Autosampler
An autosampler with a thermostat capable of cooling down to +4°C is essential for maintaining sample integrity. The autosampler must contain a biocompatible injection valve, allowing for sample injections ranging from 0.010 to 100 microL. The autosampler supports a sample capacity of four sample racks, without the need for external devices, such as a plate feeder or holder. 
A.5 Software Integration
The HPLC parameters must be able to be controlled by the software, allowing to set flow rates, eluent gradients, temperature of separation and all other items essential for HPLC method development and acquisition. The software should also allow for data analysis and data integration. The HPLC system should offer seamless integration with the mass spectrometer. In addition, a software is required to facilitate automated acquisition of LC-MS data in combination with the above describes MS instrument. 


B. Mass spectrometer instrument
B.1 Mass Analyzer  
The instrument must contain a high-field orbitrap cell with 4 kV central electrode voltage. This cell provides a higher resolution over fixed acquisition time and is rather resistant to space charge effects compared to the standard model. The system should also include low noise detection pre-amplification.
B.2. Front End Ion Guides
The instrument must contain a heated ion transfer tube, for improved sensitivity and desolvation with increased ion flux into the vacuum system. In addition, vent-free maintenance of the ion transfer tube is mandatory. The transfer tube should be followed by a stacked-ring ion guide for efficient ion focusing and transmission. The system must also contain an advances active beam guide (AABG) which is based on a double bent design geometry. In this way, noise is reduced by preventing neutral and high-velocity clusters from entering the quadrupole mass filters.
B.3. Quadrupole Mass Filter 
The instrument must contain advanced quadrupole technology (AQT) possessing an isolation window of up to 2,000 m/z. Precursor isolation with at least 0.4 Da FWHM should be achieved.
B.4. Ion-Routing Multipole (IRM) 
The instrument must contain an effective ion-routing multipole (IRM) that allows robust ion trapping for MS scans and higher energy collisional dissociation (HCD), filled with nitrogen collision gas.
B.5. Automatic gain control (AGC) 
Controlled injection of the number of ions must be ensured by reliable automatic gain control measurements using an independent charge detector. 
[bookmark: _Toc97280847]B.6. Mass range 
The instrument must have an increased mass range from 40 - 3,000 m/z.
B.7. Mass resolution 
The instrument must have a maximum mass resolution that is equal to or greater than 120,000 (full sensitivity resolution at 200 m/z). 
B.8. Scan speed OT-MS 
The instrument must have a maximum scan speed of up to 22 Hz at resolution setting 15,000.
B.9. Dynamic Range 
The instrument must have a dynamic range of >5,000 in a single mass spectrum.
B.10. Mass Accuracy 
The instrument must have a mass accuracy < 3 ppm drift over 24 hours with external calibration. Regular 1-point calibration should result in a drift < 3 ppm over at least 1 month. Internal lock mass calibration should be possible to improve RMS drift to < 1ppm over 24 hours.
B.11. Polarity Switching
The MS instrument should be capable to switch polarity dynamically during a run, without losing sensitivity compared to single polarity measurements. In full scan mode >1.4 Hz and in targeted SIM mode >1.6 Hz should be reached.
B.12. Sensitivity
The instrument must offer a S/N of 100:1 for 200 fg reserpine on column in MS/MS mode as well as S/N 250:1 in targeted SIM mode for the same sample.
B.13. Scan Functions
The instrument must provide various scan functions including the following:
· Full MS scan
· Targeted Selected Ion Monitoring (tSIM)
· All Ion Fragmentation (AIF)
· MS2 scan by Data Independent Acquisition (DIA)
· MS2 scan by targeted MS2 (Parallel Reaction Monitoring) based upon a sample-dependent, user-defined mass list
· And combinations of the above within a single experiment, such as (both with number of scans (=top 1-4):
· Full MS scan and data dependent MS2
· Targeted Selected Ion Monitoring (tSIM) and data dependent MS2

B.14. Fragmentation Mode
The instrument must have access to HCD fragmentation mode. The Collision Energy Type can be selected as “Normalized (NCE)” or “Absolute (CE)”. Collision energy can be applied in a fixed or stepped fashion.
B.15. On-the-fly Data Filtering
The following filters should be selected according to application: dynamic exclusion, intensity, charge state, targeted mass, targeted mass exclusion, apex detection and isotope exclusion.

D. Ion sources 
The platform must contain an ion source, able to efficiently ionise ions from the liquid phase. To this end, the source should be a heated electrospray (H-ESI) source (e.g, OptaMaxTM NG ion source), allowing for positive and negative ion mode. The temperature of the sources should be controllable by the acquisition software. The source must be compatible with the LC system. There should be an option to change ionization mode by later installing a different sprayer insert (e.g. APCI). The should contain a zero dead volume grounding union. The following criteria should be feasible: 
· Flow rates from 1 – 1,000 µL/min
· Interchangeable low and high flow needles.
· Access to sweep gas for enhanced ruggedness and reduced chemical noise.

E. Software and operating system 
1. The system must include a Microsoft® Windows® Enterprise operation system with a high-performance PC and high-resolution LED colour monitor allowing high-speed real-time data acquisition and instrument control.
2. The control software must allow for automatic calibration of all ion transfer and analysis parameters. 
3. The software must allow controlling the LC instrument, hyphenated to the MS instrument. All acquisition parameters related to MS parameters should be controllable by the software, including the multiple scan modes, source parameters, etc. 
4. Data analysis software for processing acquired MS and LC-MS and LC-MS/MS analyses should be included. The software should contain tools for metabolite identification, from calculating putative molecular formulas to accurate masses, to signal integration for quantification purposes.
5. The system must be compatible with a variety of commercially available LC systems present within CPS department, including parts such as pumps, autosamplers and detectors. The MS instrument must be able to integrate LC systems in a complete workflow in an easy manner using suitable plugins. LC-MS(/MS) measurements should be easily scheduled in samples tables that integrate MS and LC parameters. Data interpretation should be possible from a single data file that includes LC and MS results. 

F. Service 
Warranty of 1 year for the instrument. Remote support is available.

G. Delivery  
The Liquid chromatography – high-resolution mass spectrometry platform (LC-HRMS) for metabolomics is deliverable within 6 weeks of purchase.

H. Budget  
The budget available for this purchase is a maximum of 265,000.00 euros (excl. VAT or 320,000.00 incl. VAT). This absolute maximum budget includes all costs such as installation and implementation, delivery, warranties, training and documentation, possible additional costs for travel, accommodation, and testing.

[bookmark: _Toc97280848]3. Procedure and timeline of the market consultation
During the market consultation, all communication with regard to this subject is conducted via the purchasing management department of the Vrije Universiteit Amsterdam. Contact details, see below:

	Name:
	Purchasing Management Department
Dhr. Tarik Ouchan

	Faculty / Department
:
	Finance Department


	Address:
	Van der Boechorststraat 1
1083 BT Amsterdam


	E-Mail:
	aanbestedingen.fpc@vu.nl


	Citing
	Market Consultation: LC-HRMS for metabolomics




Timetable Market Consultation:
	Description

	Deadline

	Publication on www.tenderned.nl
	23 August 2024

	Deadline for questions
	07 September 2024, 11:00 a.m.

	Publication Memorandum of Information
	10 September 2024

	Last moment to submit response
	14 September 2024, 11:00 a.m.

	Sending summary to participants and closing the market consultation process
	18 September 2024



You are requested to respond to this market consultation no later than 11:00 am on 14-09-2024. Responses received after this period will no longer be considered.
The VU would like to give you the opportunity to ask any questions you may have about this market consultation. You can do this by e-mail until 07-09-2024, 11:00 a.m. at the latest. You should send your application and questions by e-mail to aanbestedingen.fpc@vu.nl for the attention of the Purchasing Management department. When submitting your response, please include "Liquid chromatography – high-resolution mass spectrometry platform (LC-HRMS) for metabolomics” in the subject line.
Answers to the questions will be published on Tenderned by means of an information memorandum by 10-09-2024 at the latest.
The VU will keep the option open to invite parties, in response to the submitted responses, to provide additional explanations to your answers orally and/or by means of a presentation. The VU will contact these parties and schedule a meeting in consultation.
The results of the market consultation can be used as input for any tender to be followed. After the market consultation has ended, written feedback of the market consultation is provided to all respondents in the form of a summary of the answers, taking into account any commercial interests of the parties. This feedback does not affect the obligation of the market consultation. Prices and/or rates are excluded from publication.
Candidates who have participated in this market consultation and who have answered the questions will receive the summary by e-mail, no later than 18-09-2024.
This summary will also be published as an appendix to any tender to be followed.



4. Other terms and conditions
In addition to the terms and conditions stated elsewhere in this document, this market consultation is subject to the following terms and conditions:
• Parties cannot derive any (mutual) obligations or rights towards the VU from this market consultation;
• Participation in this market consultation does not guarantee a role as supplier;
• Any costs for participating in this market consultation will not be reimbursed by the VU;
• The official language during this market consultation is in principle English;
• the VU is in no way bound by the results of the market consultation or obliged to realize and/or tender for the subject to which the market consultation relates;
• Claims about the use of information, confidentiality or requests for compensation in connection therewith will not be honored;
• The VU reserves the right to suspend this market consultation temporarily or permanently.
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