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PART 3

REQUIREMENT SPECIFICATIONS
1. INTRODUCTION
1.1. The Institute of Medical Biology, A*STAR Research Entities (“IMB”) would like to invite you to tender for Supply, Delivery, Installation, Commissioning and Testing of One (1) Unit of High Resolution LC-MSMS (Liquid Chromatograph-Tandem Mass Spectrometer) System for Proteomic Analysis with Suitable Uninterrupted Power Supply (UPS) and Nitrogen Generator System with Option for Two (2) Years Preventive Maintenance as shown, described in or inferred from the Specifications.
2. SCOPE OF WORK
*Please note that any non-compliance to Critical Criteria SHALL PRECLUDE the Tender Proposal from further evaluation.
	S/N
	Item Description
	Critical Criteria*
(√)

	Technical Specifications
	

	1
	Mass spectrometer specifications

Ion source and probe
	

	1.1
	High performance atmospheric pressure ionization (API) source
	

	1.1.1
	The API source must be based on proven API source technology 
	

	1.1.2
	The API source must have flat tuning and must have ion-optics that enable automated tuning
	

	1.1.3
	The API source must contain an electrodynamic ion funnel for increased ion source efficiency
	

	1.1.4
	The API source must have an automatic tuning program
	√

	1.1.5
	The API source must incorporate a safety interlock switch to shut off voltages when probe is removed from source housing
	√

	1.1.6
	The API source must incorporate sweep gas in order to reduce chemical noise
	√

	1.1.7
	The API control must include high-voltage dual-polarity power supply, sheath gas flow control, and auxiliary gas flow control to accommodate a wide variety of applications
	

	1.1.8
	Must include an independently heated high capacity transfer tube, heated by an external heater capable of temperatures including 400( C
	

	1.1.9
	The high capacity transfer tube must be removable to provide vent-free maintenance
	√

	1.1.10
	All voltages for focusing the ion beam in the API source must be controlled through the data system
	

	1.1.11
	Must include a removable ion sweep cone
	

	1.1.12
	Must support optional interchangeable ionization sources and probes
	√

	1.1.13
	The solvent compatibility will be from 100 % aqueous to 100 % organic, with full gradient capability
	√

	1.1.14
	Ultralow flow (nanoflow) source and interface designed for minimal sample consumption and highest sensitivity.
	

	1.2
	Electrospray Ionization probe
	

	1.2.1
	Must be able to perform rapid switchover between different type of sources without breaking vacuum
	√

	1.2.2
	The probe must be capable of temperatures up to 400°C to increase the de-solvation efficiency and decrease chemical noise
	

	2
	Mass spectrometer
	

	2.1
	Transfer ion optics
	

	2.1.1
	90° bent square radio frequency (RF) only quadrupole device with axial field for most robust operation and highest transmission
	

	2.1.2
	The transfer ion optics must be designed for high stability and ion transmission efficiency
	√

	2.2
	Mass analyser
	

	2.2.1
	Must have suitable collision cell for tandem mass spectrometry (MS/MS) experiments
	√

	2.2.2
	Must have automatic gain control for automatically control ion injection time for optimized ion current across the entire chromatographic peak
	√

	2.2.3
	Must have an ultra-high field electrostatic orbital trap with 5 kV central electrode voltage 
	√

	2.2.4
	Must have very low electronic capacitance for high ion signal to noise
	

	2.2.5
	Must have 16-bit signal digitalization
	

	2.2.6
	Must have very low electronic capacitance for high ion signal to noise
	

	2.3
	Scan functions
	

	2.3.1
	The mass spectrometer instrument setup must allow scheduled setup of different events using a graphical user interface
	√

	2.3.2
	Must acquire and display full scan mass spectra
	√

	2.3.3
	Must acquire and display selected ion monitoring (SIM) scan data for monitoring selected ions for target compound analysis
	√

	2.3.4
	Must acquire and display full scan MS/MS spectra 
	√

	2.3.5
	Must acquire and display selected reaction monitoring/multiple reaction monitoring (SRM/MRM) like data sets
	√

	2.3.6
	Must acquire and display multiplexed SIM mass spectra of up to 10 simultaneously detected precursor ions
	

	2.3.7
	Must acquire and display multiplexed MS/MS mass spectra of up to 10 different precursor ions
	

	2.3.8
	“All-Ion-Fragmentation” mode, fragmenting all ions of a defined mass range with high resolution accurate mass acquisition
	

	2.3.9
	Neutral-loss triggered data dependent MS/MS methodology, selecting predominantly precursor ions for MS/MS fragmentation, which show a predefined neutral loss under fragmenting conditions
	

	2.3.10
	Timed SIM for scheduled data acquisition of target compounds
	

	2.3.11
	Timed MS/MS for scheduled data acquisition of target compound fragment spectra
	

	2.3.12
	Must acquire data independent acquisition (DIA) data sets
	

	2.4
	Vacuum system
	

	2.4.1
	The mass spectrometer must have no more than two roughing pumps
	

	2.4.2
	The mass spectrometer must have no more than two turbomolecular pumps
	

	2.4.3
	The mass spectrometer must have a differentially-pumped vacuum system with pressures ranging from atmospheric pressure to 4E-10 Torr in the mass analyser 
	

	2.5
	Detector
	

	2.5.1
	The detection system must have digital electronic noise discrimination
	

	2.6
	Source exhaust
	

	2.6.1
	The instrument must have an active source exhaust for the removal of gasses within the ionization source
	

	3
	Software
	

	3.1
	Data acquisition 
	

	3.1.1
	The system must include a Windows®-based data acquisition and editing software package that incorporates a graphical user interface for easy data acquisition and analysis
	

	3.1.2
	The system must be compatible with a variety of commercially available LC pumps, autosamplers, manual injectors and detectors
	√

	3.1.3
	The instrument must have an algorithm to determine the ion injection time without carrying out a prescan event to increase the instrument scan speed/decrease the instrument cycle time
	√

	3.1.4
	Must have dynamic exclusion capability to temporarily exclude an ion, while allowing MS/MS spectra acquisition of minor abundant precursors
	√

	3.1.5
	Must have normalized collision energy capability to automatically compensate for the mass and charge dependent energy deposition and provide instrument-to-instrument reproducibility
	

	3.1.6
	Must have stepped normalized collision energy to allow multiple activation energies to be applied to the same precursor
	

	3.1.7
	Must have an apex triggering algorithm, which enables the user to trigger data dependent events close to the apex of a chromatographic peak
	

	3.1.8
	Must have dynamic retention time window correction for SRM like scan function
	

	3.1.9
	On-the-fly charge state deconvolution for intelligent ddMS2 on intact protein and fragmentation
	

	3.2
	Data processing 
	

	3.2.1
	Provides a choice of search algorithms (SEQUEST, Z-Core, Mascot Byonic, etc.) and can combine output from multiple algorithms to maximize and cross-validate results
	√

	3.2.2
	Supports multiple dissociation techniques (CID, HCD, and ETD) for more complete coverage and confident identification of PTMs
	√

	3.2.3
	Supports isobaric mass tagging (TMT, iTRAQ) and heavy-peptide techniques, enabling relative or absolute quantitation
	√

	3.2.4
	Supports label-free quantitation
	√

	3.2.5
	Provides function to maximize quantitative reproducibility and reduce missing data points
	

	3.2.6
	Validates protein IDs with false discovery rate (FDR) determination
	

	3.2.7
	Provides effective location of low-level sample components using creative data interrogation strategies such as generating inclusion and exclusion lists and importing those lists directly into instrument methods
	

	3.2.8
	Illustrates biological context by automatically annotating identified proteins with GO classifications, PTMs sites, and literature references from public databases
	

	3.2.9
	Enables processing of large datasets with statistical analysis such as p-values, principal components analysis, volcano plots & trend charts
	

	3.2.10
	Supports third party nodes for data processing
	

	4
	Performance specifications
	

	4.1
	Sensitivity
	

	4.1.1
	MS/MS: 100 fg reserpine on column yields S/N 150:1 or better
	

	4.2
	Isolation and fragmentation
	

	4.2.1
	The instrument must be able to isolate ions in a stepless manner at isolation widths between 

· 0.4 Da  and full mass range (between m/z 50 and m/z 400) 
· 0.7 Da and full mass range (between m/z 400 and m/z 700)
· 1 Da and full mass range (between m/z 700 and m/z 1000)
· 2 Da and full mass range (between m/z 1000 and m/z 2000)
4 Da and full mass range (between m/z 2000 and 2500)
	

	4.2.2
	Must have a straight multipole collision cell with axial field 
	

	4.3
	Mass resolution
	

	4.3.1
	Must be capable to deliver resolution of 240,000 (FWHM) at m/z 200 for all scan modes and both polarities
	√

	4.3.2
	Must be able to acquire 45,000 (FWHM) resolution setting at m/z 200 for optimal high resolution 10-plex isobaric tag analysis
	√

	4.4
	Mass accuracy
	

	4.4.1
	< 3 ppm RMS – with external calibration over 24 h and without any kind of mass recalibration
	

	4.4.2
	< 1 ppm RMS – with internal calibration
	

	4.5
	Dynamic range
	

	4.5.1
	> 5,000:1 within one spectrum (single transient acquisition)
	

	4.6
	Mass range
	

	4.6.1
	The mass spectrometer must operate in the m/z range of 50 – 6,000
	

	4.7
	Polarity Switching
	

	4.7.1
	The mass spectrometer must be capable of fast polarity switching acquiring one spectrum in positive and one in negative ionization mode (one full cycle) in one second at a resolution of 60,000 (@ m/z 200). In polarity switching mode the instrument must perform within the defined mass accuracy specifications above
	

	5
	Liquid chromatography specifications
	

	5.1
	The liquid chromatography system must operate within a pressure range between 0-1200 bars
	√

	5.2
	The liquid chromatography system must operate within a flow range of 20-2000 nL/min
	√

	5.3
	The system must be able to accommodate up to 18 µL of sample volume
	

	5.4
	The system must be compatible with aqueous and organic solvents such as acetonitrile, methanol and other common mass spectrometry solvents
	√

	5.5
	 The system must have true nano pumps solvent delivery system (no split flows) no rear piston seal flow
	√

	5.6
	The autosampler must be able to maintain minimum of 5°C cooling of samples
	√

	5.7
	The system must possess software that is either integrated or able to communicate seamlessly with the mass spectrometer data acquisition software 
	√

	5.8
	Performance characteristics
	

	5.8.1
	Injection reproducibility to be within 0.2% RSD at 5 µL pick-up, and within 3.0% RSD at 0.1 µL pick-up
	√

	5.8.2
	Injection linearity as measured by R ≥ 0.9985 for 0.5-10 µL injection volume, and R ≥ 0.9995 for 0.3-1.6 µL injection volume
	√

	5.8.3
	Carry-over to be < 0.05% (caffeine as standard), and < 0.1% for m/z 722.3 and < 1.00% in general (100 fmol BSA digest , YICDNQDTISSK
	

	5.8.4
	Both mass spectrometer and liquid chromatography system should to be provided by a single vendor
	√

	6
	Health, Safety and Environment (HSE) Regulatory Requirement
	

	6.1
	Tenderer to consider the health and safety risks associated with the delivery / installation / commissioning of the material / equipment / service and provide control measures to ensure safe and complete commissioning of the equipment / works.
	

	6.2
	Tenderer to, on the behalf of the end-user, make submission for licenses necessary for the delivery / commissioning / operation of the material/equipment /service as deemed required by Singapore’s Controlling Agencies or Singapore’s Standards and Code of Practices.
	

	6.3
	Tenderer to be equipped with their own personal protective equipment (PPE) (e.g. LASER safety googles, air-purifying respirator, chemical resistant suit and gloves, cut-resistant gloves, safety eyewear, safety shoes etc.) mentioned in the risk assessment,  system installation / operation / maintenance manual, standard operating procedures, safety data sheets (SDS) and any other reference document made available.
	

	6.4
	Where tenders involved physical alteration of spaces, tenderer must ensure specifications are included to ensure engagement of a Qualified Person is engaged to carry out necessary authority submissions e.g., FSC, PFM etc.
	

	7
	bizSafe Partner Status
	

	7.1
	For new equipment setup (include Hook up, testing and Commissioning), dismantling, maintenance or decommissioning of equipment, the tenderer shall attained at least a bizSafe Level 1 certification at the time of award of the tender and show evidence that they are in the progress of obtaining the bizSafe Level 3 certification.
	

	8
	Optional Preventive/Comprehensive maintenance of the Equipment
	

	8.1
	Optional preventive/comprehensive maintenance for 2 years after the warranty expires.
	

	9
	Payment schedule/terms
	

	9.1
	30 days upon completion of delivery/commissioning of Equipment with user acceptance


	

	10
	Incoterms
	

	10.1
	Delivered Duty Paid (DDP), IMCB, Singapore
	

	11
	Export and Regulatory Controls

	

	11.1
	The Tenderer shall indicate clearly in the tenderer’s remarks whether there is any requirement for the Institute to furnish end-user certificates or statements. The Tenderer shall also indicate clearly in his Tender Offer if there is a need for the Institute to enter into separate agreement(s) with the Tenderer to satisfy export requirements of the Tenderer's or any foreign government.
	

	11.2
	The Tenderer should be responsible to follow up with the required governing bodies pertaining to export regulatory on a regular basis and inform the entity promptly of any changes to the export and regulatory controls for the awarded products immediately.
	

	11.3
	Tenderers are to inform A*STAR if any of the awarded items in this tender are subjected to any export or regulatory controls.
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