Thorlabs” Optical Tweezers Microscope System provides
scientists with a tool to manipulate and spatially confine
microscale objects in bioloyical systems. It is created for
users who desire an out-of-the-box optical tweezers solution
for inverted microscopes. In addition, our optical tweezers
can operate in conjunction with other imaying modalities
such as confocal microscopy and Raman spectroscopy.
Bioloyical applications for this system include trapping viruses
and bacteria, manipulating cellular structures, patterning of
surfaces, and measuring the forces of molecular motors and
bioloygical molecules such as DNA and proteins.

The optical tweezers system is available with or without a microscope, depending on the user’s requirements. The
system is designed to inferface with multiple ports, such as the side or epi-fluorescence ports, on the Nikon Eclipse
Ti microscope. Versions for other microscopes are available upon request. Please contact our product specialists at

techsupport@thorlabs.com for details.
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The force measurement module lets the user apply and measure forces in the piconewton range. Within the

Microscope Tweezers System, the user can run an automated calibration sequence in sifu without the need for

special samples, which might not match the condition during the experiment. This optional module also allows the

tfracking of trapped particles in three dimensions. The panels below to the right show a histogram of a trapped

particle’s position in the proximity of a yglass surface. The X-Y data shown is symmmetric, whereas the Z-data is

fruncated, as the particle cannot penetrate the surface.

Trap A Detector Voltage Position
00101

Poston ]

-a10-# . 0 . J
14437 125975 12697 12797 129.496)
Tme.

125975 126975 12978 129497
Tie ]

Software Screen Showiny Force Tracking

Neuroscience - 2015

X-Y Location

Y-Z Location Z-X Location

=) =)

X ; o Y
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Trap Functionality
=] Thorlabs Optical Tweezer OTM200 EEi=
The trappiny source for the Microscope : Laser Control _gean =
e e
Tweezers System is a power- and wavelength- ;$i| b |
stabilized 1064 nm laser, which provides two mi ::j
independent frappinyg beams. Each beam &5 e
can support several time-shared traps. Other Ses o 0
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tfrapping wavelengths and powers are [«HE :IIE :
available fo meet user’'s demands. The output 0o n
of the trapping laser is collimated, and the light LN N
is focused onto the sample with diffraction- 1]
[ ] [
limited performance, thereby achieving EE =
trapping forces exceeding 200 pN. E
The system allows the user to precisely Too! |
position two independent traps in three Optical Tweezers Software Interface

dimensions. Each trap’s stiffness can be

individually controlled and is actively stabilized. The control software provides out-of-the-box support for most general trappiny
experiments. In addition, a soffware development kit enables users to create application-specific solutions, and uManayger
compatibility is also provided.

This new system builds on the success of our Optical Tweezers Kit, which is a modular system designed to meet individual
experimental needs. Thorlabs’ optical tweezers have been employed in numerous experiments (e.y., Pany and Gordon,
Optical Trapping of 12 nm Dielectric Spheres Using Double-Nanoholes in a Gold Film, Nano Lett. 2011 and Optical Trapping of
a Single Protein, Nano Lett. 2012).

Optical Tweezers Application: DNA Stretching

Thorlabs” OTM200 Optical Tweezers were used to measure the forces within DNA. One end of a 1 um lony piece of dsDNA was
attached to a glass slide and the other end was attached to a @1 um polystyrene bead. The OTM200 was used to hold the
bead, and the microscope stage was then translated alony its x-axis at a rate of 10 um/s, stretching the DNA.

The displacement (dx) of the bead was measured using the OTM200 force module, and the force was calculated using
F =-kedx, where k is the stiffness of the optical trap. The plot below illustrates a typical force versus extension curve obtained for
bare DNA, represented by the red circles, with error bars denoting the standard deviation.
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Optical Tweezers Upyrade
OTM200* Configuration for $ 82,000.00
Existing Microscopes

1 1 *Please contact techsupport@thorlabs.com for more information
0.0 0.5 1.0 15 2.0 regarding the purchase of a system with the optional force module
) and/or a system including an inverted microscope.
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