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JoVE Article Template for Product Video:

 Olympus BXWI Series Upright Fixed Stage Microscopes for Electrophysiology, In Vivo, Intravital,  Multi-Photon, and Other Live Cell Imaging Applications
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Short Abstract: 
The BXWI microscope is a unique upright research instrument designed for electrophysiology in widefield fluorescence, confocal and multi-photon applications. Combined with excellent Olympus UIS2 series of long-working distance water immersion objectives, the BXWI microscopes represent Olympus’ uncompromising commitment to innovative live cell imaging solutions.

Long Abstract: (150 word minimum, 400 word maximum)
The BX51WI is a unique upright research microscope designed for electrophysiology in IR DIC, widefield fluorescence, confocal and multi-photon applications. Designed with a fixed stage, focusing nosepiece, the BX51WI microscope system insures optimal stability for patch clamping at all magnifications. “WI” stands for water immersion, denoting the special line of long working distance objectives with wide approach angles for manipulator access — without electromagnetic interference. The optical system is tailored for high-contrast, high-resolution imaging under the challenging conditions of thick brain slice observation.  The BX61WI builds on the features of the BX51WI by incorporating a motorized focus drive. The z-drive allows remote focusing via handset or computer. The BX61WI is designed to work seamlessly with the Olympus FV series of confocal microscopes, as well as the Olympus DSU spinning disk confocal. Combined with excellent Olympus UIS2 series of long-working distance water immersion objectives, the BX51WI and 61WI microscopes represent Olympus’ uncompromising commitment to innovative live cell imaging solutions.
Text: 
Overview of instrument
The BX51WI is a unique research microscope designed for electrophysiology in widefield fluorescence, confocal and multi-photon applications. Combined with excellent Olympus UIS2 series of long-working distance water immersion objectives, the BX51WI represents Olympus’ uncompromising commitment to innovative live cell imaging solutions.

Designed with a fixed stage and focusing nosepiece the BX51WI microscope system insures optimal stability for patch clamping at all magnifications. “WI” stands for water immersion and designates a special line of objectives designed for long working distances and wide approach angles for manipulator access without electromagnetic interference. The optical system is tailored for high-contrast, high-resolution imaging under the challenging conditions of thick brain slice observation.  
The BX61WI has all the features of the BX51WI and incorporates a built-in motorized focus drive, or z-drive. The z-drive allows remote focusing via handset or computer. The BX61WI is designed to work seamlessly with the Olympus FV300/500/1000 confocal systems, as well as the Olympus DSU spinning disk confocal. 
Features and Benefits (Nic George – Images?)
CONSIDER ORDER OF IMPORTANCE AND FLOW OF CONCEPT -  SUBMIT WITH BXW1 BROCHURE WHICH HAS A NICE STORYBOARD STYLE THAT COULD BE USEFUL IN DEVELOPING THE VIDEO.
· Excellent working conditions for in vivo brain slice IR-DIC applications 
· Maximum workspace and specimen access designed into the system, as well as special objectives, condensers and optical techniques. The new front operation system provides ease of accessibility during intricate patch clamping work. The design concept is simple and allows frequently performed operations like focusing or filter exchange to be done easily at the front of the unit. Ample space is provided on both sides of the microscope frame and condenser, so the necessary manipulation equipment can be positioned close to the microscope.
· BX51WI is compatible with micromanipulation workstations by Burleigh, Sutter, Narishige and Luigs and Neumann. 
· By having a nosepiece focus designed with a long stroke, it is easier to perform imaging experiments on samples of varying size.
· With UIS2 objectives, chromatic aberration and field curvature are both fully compensated by the objective itself, providing consistently excellent clarity in every method of observation. 

· UIS2 water immersion objectives offer resin coated tips and 32-44° pipette approach angle with 2-3.3mm of working distance. 

· New XLUMPLFLN20x W Objective. With numerical aperture of 1.0 and working distance of 2.0 mm provides maximum versatility, resolution and fluorescence intensity. Long Working Distance Condensers: The WI line of condensers offer numerical aperatures up to 0.8 with up to 6mm of working distance. Single position and 5-position DIC condensers include a rotatable 1/4 wave plate for de Senarmont DIC. 

· The oblique condenser (0.8NA, WD 6mm) offers 360° rotation of a variable slit aperture providing high contrast images at a reduced cost over DIC. 

· IR Illumination: Specially designed UIS2 WI objectives are optimized for near-infrared illumination at 775 and 990nm to maximize your ability to focus more deeply into thick tissue slices. A choice of IR filters tailored to the researcher's requirements. Special polarizers optimized for 990nm are also available. 

· Macro fluorescence capability: Super-efficient large field fluorescence for voltage sensitive dye/membrane potential imaging with the low power 4x/NA 0.28 PLFL or 2x/NA 0.14 objectives 

· A major concern for researchers conducting electro-physiology experiments is the vibration which occurs when switching objectives and the resulting interference this can cause to the specimens and adjacent equipment. To solve this problem, Olympus introduced a Double Port Magnification Changer. The provision of an intermediate magnification changer in combination with the High N.A. long working distance 20x objective allows you to switch between low and high magnifications without the need to switch objectives. It also enables spectral separation, allowing transmitted light IR-DIC and fluorescence images to be recorded simultaneously. 
UIS2 Super Resolution Objectives
Olympus UIS2 long working distance water immersion objectives were developed specifically for electrophysiology experiments. The “UW” multi-coating displays flat images with a high transmission factor up to the near infrared region, while also achieving excellent DIC and fluorescence from the visible range to infrared. 
The SuperXL 20x objective produces astounding DIC and fluorescence images with its market-leading 1.0 numerical aperture, or “NA”, while still providing 2mm of working distance. Also available is a 60x water immersion objective with NA of 1.1 and working distance of 1.5 mm, making it ideal for fluorescence imaging of brain tissue and other specimens. 

The standard range of UIS2 long working distance water immersion objectives are optimized for patch clamp and come in magnifications from 10x to 60x. They are designed with semi-apochromatic optical correction and a field of view number of 26.5mm. These slim objectives have a tapered, insulated tip and a 3.3mm working distance, standardized for probe setting compatibility. (Exception: LUMPLFL 60xW and XLUMPLFL 20xW, WD= 2.0mm) 

The strain-free objectives produce high-contrast DIC with wavelength transmission from the 340nm to 1000 nm. Their high NA, coupled with water immersion, renders superbly resolved image detail even with deep section imaging. 


Applications: Micromanipulators for Patch Clamp/Electrophysiology (some of this may be redundant and can be ignored)
The BX51WI can be used with many different types of patch clamp manipulators, such as Burleigh, Narishige, Sutter, Luigs Neumann, Newport, and others. 

· Burleigh Gibraltar Patch Clamp Workstation with the Burleigh Gibraltar Platform and PCS 5000 piezo manipulator series, the BX51WI becomes a patch clamp workstation that includes the microscope translation stage for 2" x 2" slice access. 

- New Long Working Distance XLUMPFL20x W/IR Objective. With NA 1.0 WD 2.0mm provides great versatility. Combined with the Double Port Magnification Changer allows low and high magnification observation without changing objectives. 
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- Improved Frontal Control for smooth experiment operations.
- Operating controls are placed at the front of the microscope for focusing and filter change. Available de Senarmont DIC accessories are adjusted below the stage keeping hands clear of specimens and manipulators. 
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-Arm Height Raising Kit allows up to 90mm of space between stage and objective facilitating experiments on whole animals.
- 2x and 4x Macro Fluorescence Objectives available for low magnification fluorescence imaging. A water immersion cap is also available for these objectives for aberrations caused by perfusion media. 

System Modularity/Expandability
· FV1000, MPE
The BX61WI frame incorporates a precise Z-axis focus with 0.01 μm step size. Designed to incorporate the Olympus Fluoview FV1000 scan unit and software, the BX61WI is ready for confocal z-stack acquisition.  The microscope frame includes programmable buttons for a wide variety of applications. 

· Optional Olympus Fluoview series Multiphoton Laser Scanning Microscope FV1000MPE

Combining the BX61WI with the FV1000MPE allows deep tissue imaging of thick brain slices with minimal specimen damage. By adding the Arm Raising kit it is possible to perform in vivo imaging of small animals.  The FV1000MPE interface can also synchronize multiphoton imaging with laser light stimulation and patch clamp signals.
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