
 

The Elliot Scientific Optical Tweezer Range 
World-class tools for Research and Education: we ca n supply 

complete systems or retrofit commercial microscopes  
 
E3500 Digital System 
E4100 QPD Force Measurement Unit 
 
The flagship Elliot Scientific E3500 with E4100 QPD is a 
computer controlled unit for multiple spot trapping, 
manipulation and force measurement. It is designed to be 
attached to high quality commercial instruments, 
upgrading them to Photonic Force Microscopes. 
 
The ease of use and flexibility of the system allow many 
optical trapping experiments to be undertaken. For 
example, cell sorting and microrheology (Biophysics), 
colloid research (Chemistry) and particle spectroscopy 
(Physics). 
 
Features 
 

·  Independent control of multiple traps & arrays 
·  Manipulation via AO-steered optics or XY stage 
·  GUI for mouse control of optical traps 
·  Z trapping using microscope focus stage 
·  Linear or circular trapping arrays 
·  Variable spacing and rotation 
·  Attaches to camera or epi-fluorescence port 
·  1070 nm fibre laser with variable power 
·  High speed camera 
·  Mutiple Spot Optical Tweezer System 

 
Optical traps are created and positioned by mouse 
control in the easy to use software. These traps can be 
single spots, line arrays or circular arrays. The spacing, 
orientation and number of traps can be easily adjusted 
from the control panel in the software. Additional traps 
can be added or removed at any time without affecting 
existing traps. Multiple arrays and spots can also be 
manipulated totally independently of each other. 
 
QPD Force Measurement via the E4100 accessory 
(shown right) can be added to any of our optical tweezer 
systems. Powerful software can detect and measure the 
single trap stiffness of a captured particle. Most 
customers choose a separate probe beam, such as a 
HeNe or 633 nm fiber-coupled laser. 



 

 
E3300 Single Spot System 
 
The E3300 Optical Tweezer System is designed for 
single spot trapping and manipulation of micron 
sized particles. It is designed to be attached to a 
high quality commercial instrument, converting it into 
a Photonic Force Microscope (PFM). 
  
Compact Attachment to Microscope 
  
The E3300 upgrade attachment is for researchers 
wishing to undertake simple single particle trapping 
and manipulation experiments. It is suitable for 
working with micron sized particles and can be used 
for cell manipulation using either the conjugate beam 
steering optics or the microscope XY sample stage. 
  
Features 
  

·  Cell manipulation using conjugate beam steering optics or microscope XY stage 
·  Z trapping using microscope focus stage 
·  Attaches to microscope camera or epi-fluorescence port 
·  1070nm fibre laser with variable power 
·  Uses microscope camera and illumination 
·  Rotation of birefringent particles with optional polarization optics 
 

The laser beam containing the trapped particle can be directed anywhere within the field of view by 
manually steering the conjugate optics. Alternatively, the particle can be held trapped in place and the 
bulk sample moved around it using the precision XY stage. For applications involving rotation of 
birefringent particles an optional polarization optic and rotation mount can be added. 

 
E3200 Custom Systems 
 
For the advanced researcher a number of different breadboard-based custom systems can be 
configured using an open architecture format for laboratory environments. This range of systems can 
cater for the many variations needed by users of optical trapping equipment. E3200 custom systems 
can be supplied either ready assembled or in modular form for the user to set up to match particular 
requirements. 
  
A number of Universities have asked us to build kit-style Optical Tweezer Systems for their MSc Lab 
experiments. This allows economical purchase and installation of a complete optical tweezer system 
rather than technicians having to specify and build such an experiment. 
  
Systems Built for Lab Experiments include: 
 
Inverted Optical Tweezers   Dual Beam Optical Tweezers 
Bessel Beam Optical Tweezers  Quadrant Photo Detector Optical Tweezers 
Inverted Raman Optical Tweezers 



 

E3101 Compact Desktop Unit 
 
The E3101 Optical Tweezer System is a simple, pre-
aligned, fully interlocked, laser workstation for single 
beam trapping and manipulation of micron sized 
particles. It incorporates all the key items of 
hardware within a self contained desktop instrument. 
 
The standard version has been designed as an 
economical entry-level product to enable non-
specialist users to evaluate single beam particle 
trapping and manipulation techniques in a safe class 
1 laser environment. 
 
For more advanced applications that require higher 
laser powers, the unit incorporates an optical input 
port for introducing an external laser source. 
 
Features 
 

·  XYZ trapping using variable focus stage 
·  Laser in fully interlocked Class 1 enclosure 
·  Colour CCD camera output 
·  QPD Force Measurement Option 
·  Facility for using an external laser 
·  All essential hardware is within the desktop workstation 
·  Rotation of birefringent particles with optional polarization optics 
·  Cell manipulation: conjugate beam steering or precision XY stage 

 
The high-quality near-Gaussian profile laser beam containing the trapped particle can be directed 
anywhere within the field of view by manually steering the conjugate optics. Alternatively, the particle 
can be held trapped in place and the bulk sample moved around it using the precision XY stage. 
Trapping in X,Y and Z axes is also possible using the variable focus stage, where particles can be 
lifted above the rest of the sample. For applications involving rotation of birefringent particles an 
optional polarization optic and rotation mount can be added. 
 

E4100 QPD Force Measurement 
 
Many researchers wish to measure trapping force, so we 
have developed particle imaging upon a quadrant 
photodetector (QPD) and dedicated software to allow an 
operator to monitor the position of a trapped particle to 
nanometer accuracy. 
 
Several different configurations to match possible user 
requirements are available within the E4100 range. Elliot 
Scientific can supply a complete Force Measurement 
Optical Tweezer plug'n'play system, or this capability can 
be added to an existing tweezer installation. 



 

 

 
The measurement software with live video feed (shown above left) also allows the user to calibrate 
the motion of a single trapped object and thus makes it possible to infer forces exerted — this makes 
optical tweezing particularly attractive for a growing number of scientists probing single-molecule 
systems. 
 
QPD Force Measurement via the E4100 accessory can be added to any of our optical tweezer 
systems. Powerful software can detect and measure the single trap stiffness of a captured particle. 
Most customers choose a separate probe beam, such as a HeNe or 633 nm fiber-coupled laser – see 
system above. 
 
Retrofitting to a good quality microscope is also a viable alternative if there are budget limitations. 
 
 
 
 
For more information on these systems, please conta ct: 
 
Colin Freeland, Tweezer Product Manager 

Elliot Scientific Ltd. 

3 Allied Business Centre, Coldharbour Lane 

Harpenden 

Hertfordshire AL5 4UT 

United Kingdom 
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