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Introduction Characterization

>  Micro and nanoswimmers have been increasingly utilized to navigate | |Magnetic Field Generation » Helices are actuated using a
the complex viscous fluids of the human body for biomedical H magnetic field generator.
appheatlons. o | | | > - » Uniform rotating external

»  Despite progress, current synthetic microswimmers still suffer scaling — magnetic field is applied.

and control limitations.

»  The morphology and highly sensitive construction of helical
microswimmers fabricated via two-photon polymerization (2PP)
address these 1ssues by enabling finely attunable swimming behavior
and manufacture control.

. » Step-out frequency (point where
applied magnetic torque 1s no
longer strong enough to keep
micromotors synchronized with

Research Objectives: the field and velocity 1s

,&@:epﬁde | m:""’eo% » Produce magnetic helical microswimmers decreased) 1s determined using
F—=NL o, .% under varied printing parameters. Imagel.
geiom ¢ » Characterize swimming performance under souree’——\ /
P ‘\?:;”' different magnetic field conditions to assess f | | | | | | |
%,%JWO’/\‘ 5 ’.‘E 4 Y controllability. = Printed helix array using (a) commercial resin and (b) custom biomatrix
%%% - s\':::\"‘*’?'& » Examine how microswimmer conditions , » Magnetic Nanoparticles were gradually added to the matrix and

influence printability, mechanical properties,

Nanoparticles with optimized properties for drug delivery. and SWlmmlng behaV10r
Adapted from PubMed, by Song et al., 2020.

. Helix in Rotating Magnetic Field. Adapted from ResearchGate, by Rikken et al., 2014.
Experimental Methods | | . i
Scanning Electron Microscopy

P a dispersed using ThinkyMixer.
» Helical structures were printed on glass coverslips and visualized via

optical microscope.
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Printing Process for Magnetic Helical Microswimmers . . Q7 detector COIlClllSlOIl & Future W()l‘k
p— - » Allows for high-resolution
= | M . . . . U . . ) . .
| microswimmer imaging to Stage % Sample » Future work includes improving MNP dispersion to enable higher
characterize and measure the heliceS.  guuming Flectron Microscope, Adapted from IPLTS, 2025, loading 1n the commercial resin and custom biomatrix. Alternative

approaches, including surface attachment of MNPs, are also being
explored to enhance magnetic responsiveness.

Results & Discussion

» Helical magnetic microswimmers were successfully fabricated with a » The parameters identified for successful printing will support the
h commercial 2PP resin using a 2PP 3D Printer. development of customizable microswimmer platforms for both 1n
» Experiments were performed with varying magnetic nanoparticle vitro and 1n vivo applications.
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