Specification for High Performance Liquid Chromatography-Mass Spectrometry System
Suppliers have to complete all relevant parts of this document and attach it in the GeBIZ Response. Failure to do so may render the bid to be disqualified.

	Name of Company:
	

	Name of Contact Person:
	

	Email address / Contact Number:
	


1. Scope of ITQ

Supply, delivery, installation, testing and commissioning for 1 lot of high performance liquid chromatography-mass spectrometry system containing 1 unit of binary high pressure solvent delivery system, 1 unit of autosampler/fraction collector, 1 unit of auxiliary flow controller, 1 unit of wavelength detector, 1 set of HPLC columns, and 1 unit of Quadrupole Dalton mass detector to the Division of Physics & Applied Physics, School of Physical & Mathematical Sciences, Nanyang Technological University. 

2. Technical Specifications

If relevant data are not available, please state non-compliance. Otherwise it will not be considered. It should have the following requirements listed or better.

	No.
	Specifications for High Performance Liquid Chromatography-Mass Spectrometry System
	Comply 

(Yes/No)
	Remarks

	1
	Overall requirements:

	
	1 set of high performance liquid chromatography-mass spectrometry instruments comprises of the following:

1 unit of binary high-pressure solvent delivery system 

1 unit of autosampler
.
.

.
	
	

	2
	Binary high-pressure solvent delivery system requirements:

	
	a
	High pressure mixing pump with flow rate of 0.50 to 150.00 mL/min with 0.01 mL/min flow rate increment.
	
	

	
	b
	Flow accuracy: ±1.0% of required flow or 10 μL/min, whichever is greater.
	
	

	
	c
	Up to four solvents line
	
	

	
	d
	Operating pressure range: At least 0 – 400 bar 


	
	

	
	e
	Delay volume ≤ 350 uL
	
	

	
	f
	Composition accuracy: ±1.0% 
	
	

	
	g
	Composition precision: Retention time variation <0.3% RSD or 0.1 min SD, whichever

is greater
	
	

	
	h
	Must at least be able to accommodate columns of up to 50mm diameter.
	
	

	
	i
	Must equip with system leak sensing ability.
	
	

	
	
	
	
	

	3
	Autosampler/fraction collector requirements:

	
	a
	Analytical and preparative injection valves must be independent.

	
	

	
	b
	Syringe delivery accuracy:  > 99.0% at full stroke 
	
	

	
	c
	Injection reproducibility:  < 0.75 RSD; 20-μL injection volume
	
	

	
	d
	System pressure rating: withstand at least to 400bar.
	
	

	
	e
	Injection volume 
-5uL & 20uL as standard for analytical
-1mL standard for preparative
	
	

	
	f
	Wash cycle: < 30s each cycle wash
	
	

	
	g
	Must be able to support at least 2 wash solvent ports.
	
	

	
	h
	Must be able to support sample loop size of up to 10mL.
	
	

	
	i
	Must includes accessories of
- 2-mL vial injection rack (3holders, 48x2mL)

- 13mm falcon tube collection rack (112 tubes)
	
	

	
	j
	Collection mode functions: Time, Threshold, Slope, Mixed triggers, Emergency, Pooled and Mass.
	
	

	
	k
	Sample and collection rack must be independent.
	
	

	
	l
	Injection must be able to make from Injections can be made from any location on the bed and from any racks, even if they are collection racks.
	
	

	4
	Auxiliary Flow Controller requirements:

	
	a
	Must be able to control analytical and preparative flow path independently.
	
	

	
	b
	Must be able to control at least 2 analytical and 2 preparative columns.
	
	

	
	c
	Must have MS flow splitting function.
	
	

	
	e
	Must be able to control and provide options for upgrade for other function such as column dilution or automatic injection of modifiers.
	
	

	
	
	Collection Trigger modes: 
-Time-based

-Signal intensity threshold and slope that allows
multiple detection signals to be used together to trigger fraction collection applying.
-Sequential allows the continuous collection of fractions in one tube after another .

-One-for-one allows to collect the fractions for a sample into a single location, simplifying the spatial relationship between the sample and fraction.

-Reserved tube collection allows reserve tubes collection to be allocated as a specified number of tubes for a single sample analysis. 

-Waste collection and secondary triggering (waste detector) are also for added protection of your valuable samples.
	
	

	5
	Wavelength Detector requirements:

	
	a
	Wavelength range: 190nm to 700nm
	
	

	
	b
	Wavelength accuracy: better than or equal to ±1nm
	
	

	
	c
	Able to monitor at least 2 compound specific wavelengths simultaneously during a single analysis without loss in sensitivity.
	
	

	
	d
	Short-term noise: <± 5 μAU/cm with 10 mm path length cartridge cell.
	
	

	
	E
	Linear range that does not deviate by more than five percent (5%) up to 2.5AU.
	
	

	
	e
	Include:

- 10mm path lenght analytical flow cell that can withstand up to 300ml/min flow rate.

- 3mm path length semi- preparative flow cell that can withstand up to 300ml/min flow rate.
- 1mm path length preparative flow cell that can withstand up to 300ml/min flow rate.
	
	

	
	
	
	
	

	6
	High Performance Liquid Chromatography Columns requirements

	
	a
	
	
	

	
	b
	
	
	

	
	c
	
	
	

	
	d
	
	
	

	
	e
	
	
	

	
	f
	
	
	

	
	g
	
	
	

	6
	Quadrupole mass detector requirements

	
	a
	Mass range: 30-1200 m/z
	
	

	
	b
	Scan speed of at least up to 10,000 Da/s.
	
	

	
	a
	The acquisition modes must be full scan MS and Selected Ion Recording.
	
	

	
	b
	The mass drift must be less than 0.1Da over a 24 hr period.
	
	

	
	c
	The mass accuracy must be better than +/- 0.2 Da over full mass range.
	
	

	
	d
	The scan speed must be automatically-optimised for enhanced data quality for acquisition rates up to 20 Hz.
	
	

	
	e
	The linearity of range of response relative to sample concentration, for a specific compound is up to four magnitude from the limit of detection.
	
	

	
	g
	The ion polarity switching time must be 25ms or better between positive and negative ion modes.
	
	

	
	h
	The SIR acquisition rate must be automatically-optimised for enhanced data quality for acquisition rates up to 100 Hz.
	
	

	
	i
	There must be at least up to 1024 SIR channels (32 functions, 32 channels per function) which can be monitored in a single acquisition.
	
	

	
	j
	There must be automated mass resolution control (0.7Da) for constant data quality
	
	

	
	k
	A 100pg on column injection (5ul of 20pg/ul) of sulfadimethoxine, will give a chromatographic signal-to-noise for m/z 311 greater than 2000:1 for the SIR sensitivity (ESI+) mode.
	
	

	
	l
	A 100pg on column injection (5ul of 10pg/ul) of chloramphenicol, will give a chromatographic signal-to-noise for m/z 321 greater than 300:1 for the SIR sensitivity (ESI-) mode.
	
	

	
	m
	There must be the ability to run functions in a single experiment with varying cone (or equivalent) voltages

The ability to run functions in a single experiment with varying cone (or equivalent) voltages.

	
	

	
	n
	The instrument must have a single method file where all parameters are set.
	
	

	
	o
	It must be able to switch on and off the system when needed for power saving, and should be able to pump down and start acquisition of data within 30 min after switching on to allow for quick use of instrumentation.
	
	

	
	p
	There must be automated mass calibration and resolution verification for constant data quality. It should have a pre-filter to maximise resolution and transmission while preventing contamination of mass analyser. 


	
	

	
	q
	The size must be equivalent or smaller than to 40cm (width) x 20cm (height) x 80cm (depth).
	
	

	6
	Computer and software:

	
	a
	PC (Specifications of the following should be equivalent or better) 

- Intel® Xeon® E5-1630 v4 Processor (3,7GHz 4c)

-Operating system:  Windows 7  Professional 64bit 

-Total memory: 64 GB; Video adapter: NVIDIA K620 (2GB DP), DP -To - DPI Video Converter; Audio adapter: Integrated Audio; RAID:  Internal RAID - Not Enabled; Flash - 1x 512GB   

Hard drive:  2x 4TB SATA 2.5" , 7200 rpm, 1x 6TB 2.5", 7200 rpm

-Networking: Integrated Ethernet 10/100/1000, 1x Intel i350-t2 Ethernet 10/100/1000

-Monitor: 20” LCD or equivalent

Warranty: 4 Year Warranty 

	
	

	
	b
	Must allow the user to automate the collection of detected fractions, tracks samples and fractions, and then presents the data in an easy-to-view format.
	
	

	
	c
	Must allow automatic screen of samples to determine the preparative strategy in an analytical-scale separation, then choose an appropriate method for each sample in a batch and purify it and screen fractions to determine the next process step.


	
	

	
	d
	Must allow the user the ability to experiment with collection parameters on a previous injection to determine what values will optimize collection without wasting sample or solvent.
	
	

	
	e
	Must allow a wide selectionvof collection options including:

· One-to-one mapping to retain plate format

· Secondary collection of peaks that are not of primary concern but that are not classified as waste

· Waste collection to ensure no sample material is lost
	
	

	
	f
	Must be able to perform automatic data review of MS through fractions tracked and tube purity determination and then discard unnecessary fractions.
	
	

	
	g
	Must be able to submit sample list automatically for reanalysis.
	
	

	
	h
	Must have the flexibility to provide manual review

and override.
	
	

	
	i
	Must allow for the rationalisation of high resolution MS/MS spectra of low mass multiply-charged species such as peptides, containing product ions in a range of different charge states.
	
	

	
	j
	Must allow complex peptide MS/MS spectra, containing fragment ions in multiple charge states to be re-plotted into an homogenous (virtual Z=1) charge state representation. 
	
	

	
	k
	Must be able to function to scale across multiple columns.
	
	

	
	l
	Solvent monitoring provides the customer with the ability to remotely monitor solvent levels and inform a designated user of solvent level alarms.
	
	

	
	m
	There must be automated mass calibration, mass resolution and mass calibration and resolution verification. There should be no need to prepare 
	
	

	
	n
	There must be automated diagnostics, checks and alerts.
	
	

	
	
	
	
	

	7
	Other requirements:

	
	a
	Includes installation and commissioning of the set of high performance liquid chromatography, including the binary high-pressure solvent delivery system, autosampler/fraction collector, auxiliary flow controller, wavelength detector. 
	
	

	
	b
	It should also include the installation and commissioning of Quadrupole Dalton mass detector and its connection to the HPLC system.
	
	

	
	c
	One year warranty includes parts and labour.
	
	

	
	
	
	
	


3. Cost Schedule

	No.
	Description of requirements
	Qty
	Unit Price

	1
	
	1 LOT
	

	
	
	
	


4. Vendor Evaluation Criteria
	S/N
	Criteria
	Weightage

	1.
	Price competitiveness
	10

	2.
	Quality of proposal
	90

	
	Total
	100%


Contact person: Dr Cheng Jun Kee (jkcheng@ntu.edu.sg / 65137422).
