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PART 3

REQUIREMENT SPECIFICATIONS
1. INTRODUCTION
1.1. The Institute of Chemical and Engineering Sciences, A*STAR Research Entities (“ICES”) would like to invite you to tender for Supply, Delivery, Installation, Commissioning and Training of One (1) Unit of Accurate Mass Ultra High Performance Liquid Chromatograph/ Quadrupole – Time of Flight 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*
(√)

	1
	Scope:  
	

	1.1
	To supply, delivery, installation, commissioning and training of One Unit Accurate Mass Ultra High Performance Liquid Chromatograph /Quadrupole  - Time of Flight (uHPLC/Q-TOF) system for Institute of Chemical Engineering and Sciences (ICES). 
	

	2
	System Configuration:
	

	2.1
	The Accurate-Mass uHPLC/Q-TOF) system shall have the following configurations:

1) Ultra-high performance liquid chromatography (uHPLC) 
2) Quadrupole Time-of-Flight (Q-TOF) Mass Spectrometer System 

3) Vacuum System

4) Software Compound Database and Library
5) Computer System

The uHPLC/Q-TOF system should meet or exceed the following technical specifications as described.


	

	2.2
	Equipment Offered:  

                                                                                                                                                                         1.   Name of Equipment:  ____________________
2.   Offered Model:          _____________________  

3. Date of Equipment Launch: ________________

4. Equipment End of Guarantee Support:  __________


	

	3
	Acronyms used in the tender specification:


	

	
	uHPLC/Q-TOF: Ultra High Performance Liquid Chromatograph /Quadrupole - Time of Flight 

uHPLC: Ultra-high performance liquid chromatography

Q-TOF: Quadrupole Time-of-Flight Mass Spectrometer
RSD: Relative Standard Deviation 

SD:   Standard Deviation 

ESI : Electrospray Ionization 

APCI : Atmospheric PressureChemical Ionization
APPI : Aatmospheric Pressure Photo-ionization
MS mode: Analytical technique that ionizes chemical species and sorts the ions based on their mass-to-charge ratio. 
MS/MS modes: Tandem Mass Spectrometry mode

M+H) +: Protonated Molecular Ions

RMS: Root Mean Square

NIAS: Non-intentional Added Substances

	


	4
	Technical Specifications:
	

	4.1
	Liquid Chromatography with Ultra-High Performance Liquid Chromatography (uHPLC)
	

	4.1.1
	Pump
	

	
	1) Quaternary gradient pump

2) Dual Piston in series with active damping. 

3) Flow Rate Range: 0.001 to 2.0 mL/min 

4) Flow precision ≤ 0.07% (RSD) or ≤ 0.0005 min (SD) or better

5) Pressure range: 1000 bar or higher 

6) Suit for pH range 1.0 – 12.5 operation

7) Active seal wash comes standard with the system 
	

	4.1.2
	Auto-Sampler
	

	
	1) Auto sampler is able to hold min. 60 x 1.5ml vials 

2) The vial sampler must come with sample cooler with temperature capability of 4 to 40oC.

3) Injection volume range: 0.1 to 500 µL or better with precision:  < RSD 0.5% or better

4) Sampler carryover is less than 0.005%  for 10 ppm standard sample
	

	4.1.3
	Column Compartment
	

	
	1) Contain min four thermostated column compartments

2) Built in with valve drive option and valve head to allow column switching using a 6 port ,2 position valve head

3) Support conventional columns of up to 30cm length. 

4) Column oven from 4 to 80°C or higher with temperature stability ± 0.05°C. The module must enable pre column heating and post column cooling.
	

	4.1.4
	uHPLC Detector
	

	
	1)  Photo-Diode Detector (PDA) detector 

2) Wavelength range: 190 – 800 nm with accuracy within ± 1 nm

3)  1.2nm or better resolution and capability to collect 2-Dimension & 3-Dimension data.

4)   min 80 Hz full spectral data acquisition rate
	

	4.2
	Quadrupole Time-of-Flight (QTOF) Mass Spectrometer System
	

	4.2.1
	General
	

	
	1)
 The proposed uHPLC/Q-TOF mass spectrometer system must be from single vendor for seamless connectivity between the uHPLC and Q-TOF

2)
 The Q-TOF system should be a bench-top design for optimum space utilization.


	

	4.2.2
	Ion Source
	

	
	1) The QTOF shall include the thermal gradient focusing technology ion source as standard and able to handle wide range of ionization sources such as APCI, APPI. System must come with separate ESI and APCI source.  

2) System is able to carry out respective positive and negative mode data acquisition. Option of polarity switching (positive to negative mode) in continuous mode during data acquisition could be an advantage. 

3) Cleaning of source should be done without venting the vacuum system. 

4) Sample introduction must be possible either directly or combined with suitable liquid chromatographic system automatically through integrated fluidics or via external syringe pump.

5) Source must be able to handle broader flow rate from 0.1 to 1 ml or better 

6) The nebulizer spray prefers orthogonal design for maximum robustness.


	

	4.2.3
	Mass Analyzer
	

	
	1) The instrument must have a quadrupole mass filter for efficient transmission of ions having mass range from 50 - 4000 m/z or better

2) The mass range of the time of flight analyser must be from 50- 10,000 m/z or better. 

3) Resolution of QTOF must be above 40,000 FWHM (Full Width Half Maximum) with 1.0 ±0.1 amu resolution over the entire mass range for quantitation.
	√

	
	4)   Spectral acquisition rate should have min 50 and 30 spectra per sec in respective acquisition MS and MS/MS modes while maintaining a mass resolution of 40,000 FWHM at m/z 2722 in 4 GHz mode or better.
	

	4.2.4
	Collision Cell
	

	
	A collision must have a better ion optics to eliminate cross talk and enable for optimal MS/MS mode performance at high data acquisition rates.
	

	4.2.5
	Mass Calibration
	

	
	1) Built-in calibrant delivery system for automated introduction of reference masses. 

2) Real-time internal reference mass correction for MS and MS/MS modes operation. 

3) Prefer built-in tuning solution without the needs of external devices.
	

	4.2.6
	Vacuum System
	

	
	All accessories required for the proper functioning of the vacuum system should be supplied. Suitable software controlled vacuum system to operate and maintain the instrument at highest level should be provided.
	

	4.3
	Performance Specification
	

	4.3.1
	Acquisition Mode
	

	
	Mass spectrometer should have the following scan options:

1. MS scan

2. Targeted MS/MS and Auto MS/MS

3. Ionization mode switching.

4. All ion MSMS
	

	4.3.2
	Mass Accuracy
	

	
	Mass accuracy of the positive MS and MS/MS mode with electrospray on-column measured at the (M+H)+ ion of reserpine (m/z 609) using an internal mass reference, must be better than 0.8 and 2 ppm RMS respectively as measured from 10 repeated injections.
	

	4.3.3
	Mass Resolution
	

	
	Resolution of system must be better than 40,000 FWHM (Full Width Half Maximum). 1.0 ±0.1 amu resolution over the entire mass range for quantitation. 
	      

	4.3.4
	Mass Sensitivity
	

	
	State mass sensitivity of MS scan @ positive mode & negative mode and MS/MS scan while maintaining a mass resolution of 40,000 FWHM.
	

	4.3.5
	Dynamic Range
	

	
	Intra-scan spectral dynamic range must be 5 orders of magnitude or better
	

	4.4
	Software Capability
	

	
	1) Data acquisition and data analysis / reporting should be able to run concurrently. uHPLC and MS control, real-time display, read back, and sequence control should be capable of displaying on a single screen.

2) Data directed or manual MS/MS experiments should enable identification of low abundance compounds in complex mixtures.

3) Software must incorporate molecular feature extraction, molecular formula confirmation and molecular formula generation tools. 

4) Capable to determine the molecular formula using accurate mass measurement and isotope fidelity (including both isotope spacing and isotope distribution) information.

5) Capable to predict the molecular formula of fragment ion from accurate mass information at MS/MS level.

6) Enable structure correlator capabilities, which can predict and match experimental fragments into proposed structure via a systematic bond breaking approach.

7) Capable of performing Comparative Analysis

8) Able to perform multivariate chemometric analysis and advanced statistical analysis 

9) Inclusive licencee fee of software and database for 3 workstations.
	

	4.5
	Database & Library
	

	
	1) Enable the creation of compound database library to allow user create & edit an accurate mass retention time database with MS and MS/MS library spectral information. 

2) Compound mapping software base on monoisotopic mass, isotopic spacing and isotopic ratio distribution for MS search and MS/MS spectral match or equivalent technology. 

3) List database and library offer in the tender bids.

4) Offer special database & library to equip application analysis of  

a) Lipids (fatty acid)

b) Surfactants

c) Protein / Peptides

d) Pharmaceutical
e) Polymers

f) Extractable, leachable, food contact material (NIAS)   

5) State no of compounds provided in the library comes with MS and MS/MS spectra.

6) Elaborate the capability of database to support the unknown compound identification and Support with literature publication. 

7) Enable database to upload on three workstations. 
	

	4.6
	 Column & Standards Accessories
	

	
	Tenderer has to provide suitable uHPLC columns and standards require during equipment commissioning for 4 applications. Cost of columns and standards have to be included in the tender package.

1)   Lipid (fatty acid)

2)   Surfactant

3)   Protein / peptide 

4)    Extractable, leachable, food contact material (NIAS)   
	

	4.7
	Computer Work Station
	

	
	1) High end workstation with equivalent Intel Xeon processor, 8GB RAM, 1TB Hard Disk, one external hard drive of 8TB, additional LAN port for connection to ICES server, 32 speed DVD+/-RW drive, Microsoft Windows 10 Professional System, Microsoft Office Software, Laser Printer, Keyboard & Mouse. Tenderers to offer compatible configuration to suit own application.  

2) 3 years warranty for computer system.
	

	4.8
	Commissioning & Demonstration
	

	
	1) The performance specification stated in the tender must be demonstrated during the installation as the check-out specification.

2) Demonstration the software capabilities listed in the tender package to support application of 

a) Lipids (fatty acid)

b) Surfactants

c) Protein / Peptide

d) Extractable, leachable, food contact material (NIAS)   

3) Illustrate on all software capability listed in 4.4 
	

	4.9
	Coupling with Other Equipment
	

	
	Indicate if  QTOF can be coupled with other separation technology such as Gel Permeation Chromatograph (GPC), Ion Chromatograph (IC), etc
	

	5.0
	Safety Features:
	

	
	Tenderer has to clearly indicate the protection features built-in against the loss of vacuum and power failure.  
	

	6.0
	Warranty & PM Service:
	

	
	1) The uHPLC/Q-TOF shall come with 12-month warranty after successful commissioning.

2) One full Preventive Maintenance (PM) to be provided before end of warranty period.

3) Tenderers to indicate Option 2nd year Preventive Maintenance (PM) package that comes with unlimited service support and without  parts.
	

	7.0
	Installation and Training:
	

	
	1) A factory test specification to be accompanied with equipment delivery. Declaration of conformity should be provided to certify the instrument has passed electrical and safety test.

2) Installation and commissioning of the instrument shall be performed by qualified and factory certified service engineers.

3) Performance acceptance test of equipment commission should be based on reproducibility of factory test specification and equipment performance validation report of section 4.3.

4) On-site training inclusive of LC-QTOF operation, basic software application for 6 users: 

(i) 3 days hand-on and software training for uHPLC/Q-TOF – Qualitative and Quantitative Analysis

(ii)  5 days application training for analysis of Lipids (fatty acid), Surfactants, Protein / Peptide & Extractable, leachable, food contact material (NIAS).

5) 5 days classroom training at tenderer training lab for 10 staff on software application to demonstrate with working examples on the 8 functions state in section 4.4 of Software Capability

6) 0.5day system maintenance and troubleshoot related to uHPLC/Q-TOF operation shall be provided to a group of 3 technician and analysts.  

7) One day technical seminar for ICES staff on uHPLC/Q-TOF principle, software, sample preparation, analysis and software applications.

8) Apart from commission and familiarization training, tenderer should also provide a total 100 hours on the uHPLC/Q-TOF advance and application support coaching within the first 24 months of operation. Tenderer must make provision of this costing in the tender package.

9) Service and Support:  State the number of local service engineers and application scientist competent in supporting the uHPLC/Q-TOFoperation. State their number of years of services of servicing staff.

10) Indicate the service response time, hourly rate of repair service and hourly rate of application support.

11) Parts & Accessories list with cost for comparison purpose.
	

	8.0
	Delivery Time:
	

	
	Tenderer has to deliver the equipment within 12 weeks and another 4 weeks for installation and commissioning upon receipt of letter of acceptance. The total completion time is 16 weeks. 
	

	9.0
	bizSafe Partner Status
	

	
	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.
	

	 10.0
	Health, Safety and Environment (HSE) Regulatory Requirement:
	

	
	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.
	

	
	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.
	

	
	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.
	

	11.0
	Others:
	

	
	1) Export Control Declaration

Tenderers 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.
	

	
	2) The system must operate on 220-240V, 50Hz for single phase and 415V, 50Hz for three phases. All two pin plugs must have double insulation. 
	

	
	3) State the numbers of LC/Q-TOF system sold in Singapore and total worth of LC/Q-TOF equipment contracts handle in Singapore. 
	

	
	4) Technical specification claimed have to be validated /supported by product brochure and technical publication. 
	

	
	5) Sample(s) may be sent to evaluate the respective equipment performance if committee requires further technical specification verification. Tenderers have to complete analysis within 14 days upon receipt of samples.
	

	
	6) Payment terms - 30 days upon completion/commissioning with User Acceptance.
	

	
	7) Incoterms -  Delivered Duty Paid (DDP), ICES, Singapore
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