



Annex two

Technical specifications for Fast 3D Super resolution Confocal Microscope 
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	Ms./Mr.
	[naam]

	Contact details
	[email]


[image: ]


Introduction
This schedule of requirements specifies the instrument and conditions concerning the purchase AMOLF intends to do before June 1st 2024. Requirements are to be considered as mandatory to comply with.
The  following abbreviations are used in this document:
SR	Super resolution
3D	Three-dimensional
LSM	Laser-scanning microscope
Conformity
We kindly ask you to fill in the table in chapter 3. 





Requirements
Please state if you comply (“y” or “n”) with each of the requirements. 
System features
	[bookmark: _Hlk160795043]Nr
	Requirement
	y/n

	1. 
	The system is a SR confocal microscope, capable of 3D optical imaging at a resolution that is twice (2x) the diffraction limit with a sensitivity of 4-8x compared to GaAsP or comparable detectors. For high-resolution live-cell imaging the detector should also be capable of imaging with a speed of >25 fps at 512x512 pixels in combination with the same sensitivity and >1.7x improved resolution
	

	2. 
	For a number of important applications (e.g. organoids, fungal networks), it is essential to quickly find specimens through fast scanning at low resolution (‘overview imaging’) with confocal or camera and subsequently automatically find regions of interest through on the fly image analysis. Positively identified points of interest should then be automatically imaged at high resolution with water-immersion objectives.
This requires both hardware and software:
•	Hardware to quickly identify the samples and localize the samples
•	Auto-immersion module to quickly switch from the low magnification overview to high-magnification imaging capabilities without the need for human intervention
· Software which allows to analyze the overview images on the fly and automatically image the specimens of interest
	

	3.  
	As we want to image single molecules in live cells (e.g. immune cells), quantitative intensity based imaging at high speed is required. Therefore scanners with linear pixel dwell at maximal possible speed , as well as a module for fluorescence correlation spectroscopy, are required.
	

	4. 
	For organoid work, we also need to image fixed specimens with high sensitivity and minimally 6 colors. This requires an LSM which has minimally 6 detectors, including 4 GaAsP detectors (DAPI and Cy5 data can be collected with PMT detectors) and is capable to fine-tune the emission ranges to the nm level. Here it is important that we can start with fast, camera based low resolution overview imaging and based on these overviews select regions of interest to do further imaging at higher magnification. In the end it is important that both low and high-magnification images will be connected in the software, so we can always refer to the exact locations and obtain contextual information. For imaging cytoplasm and condensate flows in fungal networks, we need high-speed and high sensitivity imaging across 3D volumes. A high sensitivity of the microscope system is essential for long term imaging without bleaching. Since cytoplasmic flows move substantially on a second time-scale, the system in addition should be capable of high-speed imaging. In addition, the morphological features of condensates are generally small, i.e. < 200 nm, so high resolution imaging in water immersion is required at high speed (> 20 fps) with high sensitivity
	

	5. 
	inverted microscope, motorized stage, incubation equipment (temperature, CO2 and humidity control) and hardware based autofocus
	

	6. 
	Auto immersion module to allow robust scanning over large ranges in X-Y with water-immersion objectives
	

	7. 
	Z-piezo stage attachment with range of 500 micrometer for fast Z-movement
	

	8. 
	LED-fluorescent light source with minimally 4 LEDs in the range of 385 nm, 469 nm, 555 nm, 631 nm
	


Detectors 
	[bookmark: _Hlk160795308]Nr
	Requirement
	y/n

	9. 
	Minimally 6 detectors of which minimally 4 GaAsP detectors.
	

	10. 
	Capability to fine-tune the emission ranges to the nm level 
	

	11. 
	Super resolution detector capable of imaging at a resolution up to 2x the diffraction limit with a 4-8x increased sensitivity compared to imaging with GaAsP(-like) detectors. In addition the detector should be capable of imaging at a speed of minimally 25 or 48 frames per second with a resolution improvement of minimally 1.7x the diffraction limit and a 4-8x improved sensitivity.
	

	12. 
	Software integrated CMOS-camera with minimally 5 megapixels
	

	13. 
	Transmission PMT
	


Laserscanning
	Nr
	Requirement
	y/n

	14. 
	Fast scanning across sample with linear pixel dwell time.
	

	15. 
	Minimal scan speed should be 13 fps when with 512 x 512 pixels.
	

	16. 
	Minimal Laser lines: 405 nm, 488 nm, 561 nm, 639 nm or comparable
	


Optics:
	[bookmark: _Hlk160798039]Nr
	Requirement
	y/n

	17. 
	Plan Neofluar 10x/0.3 NA objective or equivalent
	

	18. 
	Plan apochromat 20x/0.8 or equivalent
	

	19. 
	Multi-immersion Plan apochromat 40x/1.2 or equivalent (minimal water/silicone oil and glycerine immersion)
	

	20. 
	Plan Apochromat 63x/1.4 NA with Strehl ratio of >90% for optimal correction required for super resolution imaging
	


Software:
	[bookmark: _Hlk160798316]Nr
	Requirement
	y/n

	21. 
	On-the-fly analysis of overview images (low-magnification) for automatic high-resolution imaging across large-volume samples at the specimens of interest (guided microscopy workflow).  
	

	22. 
	Ability to integrate low- and high-magnification images within the software, to enable targeted sampling at high resolution.  
	




Warranty and Services 
	Nr
	Requirement
	y/n

	23. 
	All equipment should be guaranteed for trouble-free operation and against manufacturing defects for a minimum period of 12 months after the acceptance test at AMOLF. Sufficient numbers of rapidly wearing and consumable parts are to be included with the system to cover the warranty period. The Contracting Authority may demand from the supplier that they replace the products at their expense within the set term, if the products show defects which do not permit normal use in accordance with the terms of the contract, for a period of one year counting from the date of provisional acceptance at the place of delivery. 
	

	24. 
	The vendor should guarantee the availability of spare parts and service support for at least 10 years. 
	

	25. 
	Technical help desk support should be available during normal local office working hours.  
	

	26. 
	The company must have a local (Benelux) service department.  
	

	27. 
	The language of all support (visits and technical help desk) should be English or Dutch. 
	

	28. 
	The Vendor should offer software updates for at least 10 years.
	


Shipping and delivery 
	Nr
	Requirement
	y/n

	29. 
	The system must be packaged for shipment in a way to ensure safe delivery.
	

	30. 
	The system must be delivered no later than 12 weeks after the award of the contract by AMOLF.
	

	31. 
	The vendor ensures, under their full responsibility, the transport and installation of all equipment on the site.
	

	32. 
	Customs, shipping, transport, transport insurance and taxes are the responsibility of the vendor.
	

	33. 
	Delivery of the microscope uses the as-is path to the relevant room within the AMOLF building.
	


Documentation
	Nr
	Requirement
	y/n

	34. 
	The following documentation will be provided as electronic pdf files in English:  installation Manual, operation Manual  and maintenance Manual
	

	35. 
	The following details will be provided in the documentation: system footprint, system dimensions and weight, and infrastructure requirements
	





Other requirements 
	Nr
	Requirement
	y/n

	36. 
	The system can operate in a lab environment compatible with biological samples (ML-I and ML-II). 
	

	37. 
	The system should be new and not used. 
	

	38. 
	The vendor should provide all pre-installation requirements.
	

	39. 
	The system should comply with all relevant safety regulations.
	

	40. 
	Offline software licenses are provided for processing of the acquired images
	

	41. 
	The Total Price of the system should not exceed € 500,000 excluding VAT. This will include delivery, installation, warrantee (minimum 12 months), and training, as well as a pre-installation site check.
	

	42. 
	On request of AMOLF, the vendor shall demonstrate the capability of the system to comply with the requirements and specifically the 2x diffraction-limit resolution with a 4-8 times improved during fast 3D confocal imaging as well as high-speed, high-sensitivity imaging at a resolution of >1.7x the diffraction limit.
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