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Market Consultation 
Liquid chromatography – ion mobility filter – high mass, ultra-high-resolution mass spectrometry platform (LC-IMF-HRMS)
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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 Division of BioAnalytical Chemistry (BAC) of the Chemistry and Pharmaceutical Sciences department, has the intention to acquire a state-of-the-art liquid chromatography – ion mobility filter – high mass, ultra-high resolution mass spectrometer (LC-IMF-UHRMS) platform for the separation, identification, and characterization of a large variety of molecules with an emphasis on large molecular constructs such as intact, native (glyco)proteins and protein complexes, and protein aggregates. The dedicated technology also include high-throughput top-down proteomics (TDP) approaches for efficient and in-depth proteoform characterization.
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-IMF-UHRMS platform 
[bookmark: _Toc97280842]2.1 General description
We request a highly sensitive, high-resolution protein characterization platform containing five major elements: (i) an efficient liquid chromatography separation system, especially for protein separation, (ii) the option of prefilter selection based on high-field asymmetric waveform ion-mobility spectrometry (FAIMS) in the ion source region of the MS instrument to boost sensitivity and clean-up of signals, (iii) ultra-high resolution mass spectrometer (UHR-MS) based on Orbitrap technology, (iv) an extended mass range which allows the detection of large protein constructs in a sensitive manner, and (v) efficient and versatile fragmentation workflows in the context of top-down proteomics.
The BAC consists of several researchers and subgroups, each with their own dedicated research lines, covering a wide range of demands. One common denominator is the analysis of intact protein constructs in the context of biopharma, clinical analysis, and structural biology. Consequently, the instrument needs to fulfil distinct criteria and key demands that current instruments within the BAC group can not cover. The affected research lines and projects can be divided into 3 major groups: (1) native large protein/protein complex characterization, (2) targeted and non-targeted top-down proteomics, and (3) the study of protein aggregation. Additionally, the MS platform should also be able to handle bottom-up proteomics (including venomics related samples).
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) Native large protein/protein complex characterization:
The high mass spectrometer must not only have an m/z range of up to 8,000 to measure large protein constructs (above 150 kDa) in their native form, but also being able to detect these large molecules with high sensitivity. Amongst other things, this requires efficient ion optics that can handle the transmission of high-molecular weight species. Efficient fragmentation modes such as higher energy collisional dissociation (HCD) for in-depth characterization. In the native context, energies in HCD must be able to be tuned to retain large peptide fragments, potentially still preserving non-covalent interactions such as bound metal originating from intact metallo-complexes. Furthermore, in-source ejection of protein complex subunits should be possible, followed by fragmentation to allow sequencing and post-translational modification (PTM) localization in a pseudo-MS3 fashion.

(2) Targeted and non-targeted Top-Down proteomics (TDP)
The instrument must enable targeted and non-targeted top-down proteomics (TDP) workflows from complex biological matrices, e.g., human bodily fluids and snake vemons, including data acquisition and analysis. Protein sources will be varied, with a high emphasis on glycoproteins. It should be able to allow a high throughput of samples with high identification rates while using short liquid chromatography gradients below 30 minutes per sample. To archive this, the MS2 acquisition rate should be at least 40 Hz. For targeted TDP, efficient Parallel Reaction Monitoring (PRM), MS/MS scans based on specified inclusion lists, is important to maximize sequence coverage and post-translational modification (PTM) localization. A key feature for non-targeted TDP is high throughput in MS2 data generation using a dynamic Full MS/dd-MS2 mode, referred to as “TopN” acquisition. In general, the instrument must allow multiplexing of up to 20 precursors per full scan, in order to maximize protein/proteoform IDs. For non-targeted data base search, ultra-high resolution capabilities are required, especially for larger proteins (>30 kDa). Therefore, the instrument must be able to generate isotopically resolved data of protein constructs up to 50 kDa (e.g., heavy chain of an antibody). Moreover, sub-1 ppm mass accuracy is ideal to reduce false-discovery rates. The application of ion mobility-based prefiltering is advantageous to not only allow the analysis of increasingly complex samples, but also facilitates the identification of very low abundant proteoforms.

(3) Protein aggregation:
The research on protein aggregation requires the coverage of a wide m/z range within a single mass spectrum. Thus, an effective mass range from 40 – 8000 m/z is desired, in order to detect smaller protein constructs such as monomers and dimers, while at the same time being able to detect higher order oligomers in a sensitive manner or to probe oligomer-drug (small molecule to mAb) interactions. The energy imposed by the ion optics needs to be flexible to (i) ensure efficient transmission of intact aggregation products and (ii) allow for the ejection of smaller subunits, e.g., by in-source dissociation, to study the individual constituents. Ion mobility filtering up front, allows to focus on specific oligomer ranges or oligomer-ligand interactions. 

2.2 The LC-IMF-UHRMS should include the following features:
A. Liquid chromatography instruments
[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, needs to be operated as stand-alone instrument, and in combination with other MS instruments available at the Division of BioAnalytical Chemistry. The system will be used for a wide range of applications that include the separation of proteins, peptides, nucleotides, and glycans. Therefore, the system must support various separation methods, including reversed-phase, normal-phase, ion exchange and size exclusion chromatography. Compatibility with high salt concentrations and extreme pH conditions is a crucial requirement for accommodating diverse experimental setups.
A.1 Pressure and Compatibilities
The HPLC system should withstand pressures of up to 1500 bar, ensuring robust performance across various chromatographic conditions with precise retention times. The system must support nano viper connections with the appropriate capillary inner diameters to minimize dead-volume and facilitate tool-free use. 
A.2 Pump System
The system must include at least a binary solvent pump for precise solvent delivery. Nano-, ccapillary- and microflow options should be available to provide the versatility required for a wide range of applications. To increase throughput for nanoflow applications, fast trap column loading needs to be possible. The pump is able to run gradients at flow rates from 100 nL/min to 100 μL/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 60 °C is necessary to support a diverse range of chromatographic conditions. The system should be equipped with at least one switch valves (minimum 6-port valves) to enhance flexibility in column selection and heated trap column setups. 
A.4 Detector
The system must feature a variable wavelength detector to enable efficient detection across a spectrum of wavelengths.
A.5 Autosampler
An autosampler with a thermostat capable of cooling down to +4°C is essential for maintaining sample integrity. The autosampler must support full-loop, partial loop, and microliter pick-up injections. Sample loop sizes ranging from 1 uL to 100 uL should be accommodated. The autosampler supports a sample capacity of four sample racks (for any combination of standard vials and both 96 and 384 deep and shallow well plates) without the need for external devices, such as a plate feeder or holder. The autosampler must ensure precise injection of volumes below 1 uL to enable our work with low sample amounts. 
A.6 Software Integration
The HPLC system should offer direct control capabilities without requiring a mass spectrometer. In addition, a software is required to facilitate automated acquisition of LC-MS data in combination with the above describes MS instrument. Furthermore, compatibility with CompassTM/HyStarTM would be a plus to allow integration with our existing MS instruments. 


B. Mass spectrometers
B.1 Mass Analyzer  
The instrument must contain an Ultra-High-Field Orbitrap cell with 4 kV central electrode voltage (second generation). 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 high-capacity ion transfer tube (HCTT) for improved sensitivity and desolvation with increased ion flux into the vacuum system. In addition, vent-free maintenance of the HCTT is mandatory. The HCTT should be followed by an electrodynamic ion funnel (EDIF) for efficient ion transmission. Automatic tuning of the EDIF should result in broad ion transmission curves with reduced ion losses, increasing sensitivity. 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 2.500 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 - 8,000 m/z unlocked through the Biopharma option.
B.7. Mass resolution 
The instrument must have a maximum mass resolution that is equal to or greater than 480,000 (full sensitivity resolution at 200 m/z). The system should be able to baseline resolve protein peaks in the range of 50 kDa (e.g., heavy chain of monoclonal antibody).
B.8. Scan speed OT-MS 
The instrument must have a maximum scan speed of up to 40 Hz MS.
B.9. Dynamic Range 
The instrument must have a dynamic range of >5000 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 50 fg reserpine on column in MS/MS mode as well as S/N 150:1 in SIM mode for the same sample.
B.13. Scan Functions
The instrument must provide various scan functions including the following:
· Full Scan
· Selected Ion Monitoring (SIM): targeted and data-dependent acquisition mode
· All Ion Fragmentation (AIF)
· MS2 scan by Data Dependent Acquisition (DDA) following a master scan (e.g., Full Scan):
· In TopN or Top Speed manner (discovery)
· With Targeted Mass Filter applied (confirmation)
· By combining discovery and conformation manner
· MS2 scan: targeted MS2 (Parallel Reaction Monitoring) based upon a sample-dependent, user-defined mass list
· MS2 scan by Data Independent Acquisition (DIA)
· With or without interspersed, data independent Full Scan
· With isolation widths settable per experiment

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. Multiplexing
Up to 20 precursors per scan.

C. Ion mobility Filter
The system must contain a front-end ion-mobility filter (IMF) based on high-field asymmetric waveform ion-mobility spectrometry (FAIMS) to enhance selectivity, sensitivity, and coverage of MS based workflows. The IMF needs to fulfil the following requirements:
· The IMF allows to efficiently filter out matrix compounds based on differences in collisional cross sections.
· Optimized geometry for increased ion transmission to the MS with short residence times, allowing multiple Compensation Voltage (CV) settings (stepwise) per run.
· Operating across a wide range of chromatographic flow rates and direct infusion (100 nL/min to 1 mL/min).
· Enables preferred accumulation of multiply charged ions to maximize the efficiency of data-dependent acquisition (DDA) routines and increase proteome coverage.
· Assembly and disassembly are fast (<2 min) and does not require to break vacuum.
· Does not need dedicated molecules for calibration.
· Implemented into the software package of the MS manufacturer.

D. Ion sources 
The platform must contain two ion sources, or equivalent providing the same performance; one for regular ESI flow rates (e.g, OptaMaxTM NG ion source) and a second one to perform nano electrospray ionization (e.g., Nanospray Flex Ion Source). 
Both ion sources need to have the following criteria:
· The source parameters must be able to be controlled for soft ionization.
· Both sources must allow positive and negative ion mode.
· Both sources must be compatible with the LC system.
The ESI source must fulfil the following criteria:
· 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.
· Source temperature must be controlled.
· The option to change ionization mode by later installing a different sprayer insert (e.g., APCI)
· Contains zero dead volume grounding union.
The nanoESI source must fulfil the following criteria:
· Access to stainless steel (50 – 1,500 nL/min) and borosilicate emitters (10 – 40 nL/min) providing stable spray at nano flow rates.
· Possess cameras, monitor, and light source to visualize emitter and its position.
· Sliding rails for quick retraction of emitter.
· Sturdy xyz-stage for accurate positioning
· Easy access to knobs and emitter/column adaptors

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. More detailed,  
3. BioPharma Finder (BPF) to confidently and easily characterize intact proteins and related subunits. BPF allows high data processing throughput facilitated by automated batch processing and reporting. This includes two complementary deconvolution algorithms optimized for isotopically resolved and unresolved data to ensure accurate molecular weight determination. Furthermore, sliding window deconvolution provides a key benefit for the analysis of low abundant protein species, even when co-eluting species are involved. In addition, the software also includes workflows for the efficient analysis is top-down proteomics-based data. The protein sequence manager allows for site specific variable modifications, such as oxidation, deamidation and N-glycosylation. BPF is capable to display the resulting fragment maps in an efficient manner. The software allows for rapid data processing and comparison of up to ten data files. BPF can be optionally applied for processing data obtained using multiple modes of fragmentation, including CID, HCD, ETD, EThcD, and UVPD, and generates a combined fragment map.
4.The system must be compatible with a variety of commercially available LC systems present within BAC 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. 
5. DataAnalysis software for processing MS and LC-MS analyses acquired should be included. This software needs to be accessible by multiple users at the same time with at least five floating licences.  

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

G. Delivery  
The Liquid chromatography – ion mobility filter – high mass, high-resolution mass spectrometry platform is deliverable within 6 weeks of purchase.

H. Budget  
The budget available for this purchase is a maximum of 682,000.00 euros (excl. VAT or 825,000.00 incl. VAT). This absolute maximum budget includes all costs such as installation and implementation, upgrade of two present nano-LC systems, 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: Ion mobility mass spectrometer





Timetable Market Consultation:
	Description

	Deadline

	Publication on www.tenderned.nl
	28 February 2024

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

	Publication Memorandum of Information
	10 March 2024

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

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



You are requested to respond to this market consultation no later than 11:00 am on 14-03-2024. 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 07-03-2024, 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 – ion mobility filter – high mass, high-resolution mass spectrometry platform” in the subject line.
Answers to the questions will be published on Tenderned by means of an information memorandum by 10-03-2024 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 18-04-2024.
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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