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PART 3

REQUIREMENT SPECIFICATIONS
1. INTRODUCTION
1.1. The Institute of Materials Research and Engineering, A*STAR Research Entities (“IMRE”) would like to invite you to tender for Provision of One (1) Unit of High Resolution Liquid Chromatography Mass Spectrometer (HR LC-MS) system as shown, described in or inferred from the Specifications.
2. SCOPE OF WORK
	S/N
	Item Description

	1
	Technical Specifications

	1.1
	High performance liquid chromatography system

	1.1.1
	Solvent delivering system

a) Instrument should be equipped with binary mixing solvent delivery system with integrated degasser

b) The system flow path should support and function in the pH range of at least 1.0 – 12.5

c) Operating pressure range of the binary pump should be up to at least 1,200 bar

d) Flow rate should be up to at least 2 mL/min

e) Flow precision should be ≤ 0.08% Relative Standard Deviation (RSD) or ≤ 0.02 min Standard Deviation (SD), whatever is greater

f) Flow accuracy should be ± 1% or lower

g) The system has active wash and automatic purge feature

h) Gradient formation of at least 2 solvents

i) Composition precision is ≤ 0.2% RSD or ≤ 0.02 min SD, whatever is greater

j) Composition accuracy of at least ± 0.5%

k) The binary pump should have low delay volumes of no more than 80 uL

l) Safety aids features such as extensive diagnostics, leak detection, error detection, and etc. (Tenderer to provide details as remarks)

	1.1.2
	Auto sampler injector

a) The auto sampler should come with flow through injection design with variable injection volume

b) The injection linearity is at least 0.9999

c) The auto sampler should have an injection volume range of at least 0.1 – 10 µL in 0.1 µL increments

d) Injection precision of 1 % RSD or lower

e) Injection cycle time of < 10 seconds

f) Providing cooling and heating in the range from at least 4 - 40 deg C

g) Sample carryover < 0.001%

	1.1.3
	Thermostatically controlled column compartment

a) The temperature range is at least from ambient to 80 deg C

b) The temperature accuracy is at least ± 0.5 deg C

c) The temperature precision is at least 0.05 deg C

d) Accommodate at least two columns (Tenderer to provide detailed column specifications as remarks)

	1.1.4
	The system should come with infusion pump syringe

	1.2
	High Resolution Mass Spectrometer (HRMS)

	1.2.1
	MS Ion Source

a) The instrument should be equipped with an atmospheric pressure ionisation (API) interface
b) One set of ESI (Electro spray Ionisation) should be available as standard
c) ESI source should be capable to handle flow rate of at least 0.005 to 2mL/min.
d) The system is capable of having APCI (Atmospheric Pressure Chemical Ionisation) interface

e) The source should have orthogonal spraying for improved robustness

f) Samples should be able to be introduced by direct infusion with syringe pump
g) A dedicated calibrant system should be available for routine calibration and for simultaneous spraying of calibrant with LC eluent for internal calibration (Tenderer to provide details as remarks)

	1.2.2
	Mass analyzer 

a) Mass range should be at least from m/z 50 to 2000 for MS mode and 50 to 10,000 for MS/MS mode
b) The mass accuracy should be stable at 1 ppm for long duration such as 24 hours or over consecutive repeat measurements such as 10 repeat measurements (Tenderer to provide detailed specifications as remarks)
c) The system should demonstrate high sensitivity in terms of RMS in MS/MS mode (Tenderer to provide detailed specifications as remarks)
d) The system should demonstrate high resolution of at least 30,000 in terms of FWHM in both positive and negative MS/MS mode (Tenderer to provide detailed specifications as remarks)
e) The mass analyzer should be able to perform full scan MS and MS/MS, data independent acquisition and multiple reaction monitoring (MRM)

f) The instrument should have a fast acquisition speed of at least 30 Hz (Tenderer to provide detailed specifications as remarks)

g) The system has features to prolong MS lifetime and to prevent MS from contamination such as diverting flow to waste (Tenderer to provide details as remarks)

	1.3
	Computer

	1.3.1
	Desktop computer for data acquisition and control

a) Desktop computer with all necessary hardware and Windows 10 Operating System

b) CPU: at least Intel i7 or Xeon

c) Main Memory: at least 16 GB

d) Hard Disk: at least 1 TB

	1.3.2
	Desktop computer for data processing

a) Desktop computers with all necessary hardware and Windows 10 Operating System

b) CPU: at least Intel i7 or Xeon

c) Main Memory: at least 32 GB

d) Hard Disk: at least 2 TB

	1.4
	Software for data acquisition, control and data processing

a) The system should include a Windows-based data acquisition and editing software package that incorporates a graphical user interface utilizing multi-pane windows for easy data acquisition and analysis

b) It should be able to provide fully integrated control for both the high-performance liquid chromatography and the high-resolution mass spectrometer system, including self-diagnosis, auto-tuning
c) It should cover qualitative and quantitative data processing and report creation
d) Auto tuning with sensitivity and resolution optimization for both positive ion and negative ion should be standard
e) The data acquisition modes should include full scan MS, MS/MS and MRM

f) Data Dependent acquisition and Data Independent acquisition should be available for analysis of unknown components in samples

g) Internal calibration and external calibration should be available

h) Auto Start-up and shutdown should be possible using a single key operation

i) Search identified precursor ion or predicted molecular formula against PubChem or ChemSpider or other database is available in the software

j) Two licensed copies of NIST MS library should be provided

k) Method file should be capable to save all analysis parameters, data processing parameters and report format

l) Sample schedule wizard function should be standard

m) Good Laboratory Practices (GLP) features such as continuous tracking of instrument usage, maintenance records and errors, etc. should be provided as standard (Tenderer to provide details in GLP features as remarks)

	1.5
	Delivery, installation and commissioning of the machine

	1.5.1
	The installation requirements should be compatible with the laboratory at F2 on power, gas and environment. The laboratory has single phased 240V power supplies, centralized supply of pure Argon gas, Nitrogen gas and compressed dry air, and exhaust.  (Tenderer to provide details in additional utilities needed as remarks)

	1.5.2
	For benchtop system, the footprint of the whole system including the instrument and the data acquisition computer should not be more than 1.6(H) x 2(W) x 0.65(D) m. 

For floor type system or benchtop system with height greater than 1.6m, the vendor should support customized bench to accommodate the whole system including the instrument and the data acquisition computer with footprint not more than 2.5(H) x 2(W) x 1.25(D) m.  

	1.5.3
	The on-site installation should be carried out by professional engineers and acceptance test should be run after installation.

	1.5.4
	The supplier should perform on-site installation at no extra cost, and advice on the routine and preventive maintenance of the equipment

	1.5.5
	Comes with necessary adapter, fitting and tubes.

	1.6
	Local training and support

	1.6.1
	The equipment should be installed, tested and sufficient local onsite training (min 5 day) should be provided to ensure a minimum of 5 users are competent and capable of using the equipment to its full capabilities. The basic training should include system operation and software operation, routine maintenance and troubleshooting.

	1.6.2
	In-depth training on the software, different application, in-house method development should be available upon request. In addition, any dedicated applications and training courses should be offered by the supplier at no additional cost.

	1.6.3
	Ongoing technical support is available upon request no later than 2 working days

	1.6.4
	The Tenderer should have a local dedicated team, consists of sales, engineers and application engineers from direct factory/manufacturer for optimum support of the system

	1.6.5
	Back up equipment support for testing is available at the supplier’s facility during equipment breakdown

	1.6.6
	Warranty for the equipment for a period of 3 years which will consist of the following at no extra cost:

a) Unlimited service calls

b) Travel and labour expenses of customer engineer

c) Parts used for repairs

The warranty shall commence only upon successful completion of the acceptance test or commissioning.

	1.6.7
	The Tenderer should provide as part of its tender submission the site acceptance test protocol to demonstrate compliance to the specifications of the instrument at the time of installation.

The acceptance test criteria shall include, but not limited to:

a) Passes autotune

b) Passes Signal-to-Noise (S/N) measurement both at MS and MS/MS level

c) Passes accuracy and resolution both at MS and MS/MS level

	2
	Demonstration Test using Sample X (TCM herb 200ul) prepared in 70% MeOH and 30% H2O N.B, pre-filtered mixture and ready for LCMS injection.

	2.1
	Provide HRMS equipment tuning result and assessment results

	2.2
	Provide analysis of Sample X using data dependent acquisition (DDA) modes. Mass range: 100 to 1,000. Column: typical C18 column. Analysis time: 30 min. Mobile Phase A: 0.1% Formic acid/H2O. Mobile Phase B: Acetonitrile. Standard LC and MS parameter.

a) Mode: Profile, Polarity: Positive

b) Mode: Profile, Polarity: Negative

c) Mode: Centroid, Polarity: Positive

d) Mode: Centroid, Polarity: Negative

e) Demonstrate workflow to export raw data to mzML in both profile and centroid mode

f) Provide information on the raw data file size and exported mzML file size

g) Use profile mode and positive polarity to demonstrate data repeatability by measuring it for at least three times

	2.3
	Provide analysis of Sample X using data independent acquisition (DIA) mode. Mass range: 100 to 1,000. Column: typical C18 column. Analysis time: 30 min. Mobile Phase A: 0.1% Formic acid/H2O. Mobile Phase B: Acetonitrile. Standard LC and MS parameter.

a) Mode: Profile, Polarity: Positive (window mode)

b) Mode: Profile, Polarity: Negative (window mode)

c) Mode: Centroid, Polarity: Positive (window mode)

d) Mode: Centroid, Polarity: Negative (window mode)

e) Mode: Profile, Polarity: Positive (all ion in mode, optional)

f) Mode: Profile, Polarity: Negative (all ion in mode, optional)

g) Mode: Centroid, Polarity: Positive (all ion in mode, optional)

h) Mode: Centroid, Polarity: Negative (all ion in mode, optional)

i) Provide blank TIC scan under DIA mode using the same parameter

j) Demonstrate workflow for analysis of DIA data (in particular unknown identification)

k) Provide compound identification result of Sample X using DIA mode

l) Demonstrate workflow to export raw data to mzML in both profile and centroid mode.

m) Provide information on the raw data file size and exported mzML file size for the analysis

	2.4
	Using any standard compound of mass range m/z 200-400, acquire MS1 data under standard MS parameter

a) Polarity: Positive

b) Polarity: Negative

c) Provide scan-to-scan mass accuracy of the target compound, with and without usage of mass correction

d) Provide resolution of the target compound

e) Show the mass peak shape (profile mode) of the target compound

	2.5
	Demonstrate equipment capability to perform direct infusion and generate breakdown curve for any standard compound of mass range m/z 400-700.

a) Show the intensity variation of fragment ions with increasing CE, starting from the < 5V to the maximum of the equipment. Breakdown curve is generated by direct infusion of sample into MS and acquire MS2 in increasing collision energy at an interval of 1 V.

	2.6
	Provide above test data and reports within 4 weeks from the tender releasing date

	3
	Health, Safety and Environment (HSE) Regulatory Requirement

	3.1
	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.

	3.2
	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.

	3.3
	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.

	3.4
	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.

	4
	bizSafe Partner Status

	4.1
	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.


	5
	Payment schedule/terms

	5.1
	30 days upon completion of delivery/commissioning of Equipment with user acceptance

	6
	Incoterms

	6.1
	Delivered Duty Paid (DDP), Institute of Materials Research and Engineering, 4 Fusionopolis Way, #03-05 Kinesis, Singapore 138635

	7
	Export Control and Regulatory Controls

	7.1
	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.

	7.2
	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.
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