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Hi everyone,

I' m Andrew Liao and am currently a senior of Asia American International
Academy. I am honored to be selected for the second round of the TISF and I was
motivated to pursue my project because of the common mild but nevertheless bothersome
bruises and turf burns we all encounter when playing sports. I thought the conventional
bandage couldn’ t do well enough a job to isolate the wound from the outside
environment and assist the healing process. It has been an amazing journey learning the

intricacies of lab work and collegiate level equipment.

I love playing basketball, watching movies, and listening to music during my spare
time.

I would like to extend my gratitude towards Professor Hsin-Yun Hsu from NCTU
for her help during both conducting experiments and composing this paper and Professor
Yish-Han Liau for allowing me the use of his lab.
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Abstract

This research aims to develop a method of fabricating novel liquid
bandages that can incorporate drugs, be customizable, and adhere to the
skin. We focused pulsed-laser light on serum proteins mixed with photo-
sensitizers and produced micron-scale protein gels on a glass substrate
through photochemical cross-linking. We optimized the results by varying
the solvent, focal length, and irradiation time. We then used a precision
moving stage to control the position and exposure time of photo-
illumination. Optical microscopy images clearly show the morphology of
the protein gels, demonstrating our capability of fabricating micron-scale
arrays or text patterns of protein gels. We then used green fluorescent
molecules to model drugs and attempted to incorporate drugs into protein
gels. The bright-field image shows that the incorporation of the drug did
not change the morphology of the protein gels whereas the green
fluorescence image shows that the model drug is retained on the protein
gels. Finally, we fabricated an array of protein gels on a thin plastic sheet
and successfully transferred and adhered the array of protein gels to a
piece of pigskin that mimics the human skin. This research shows the
possibility of further developing into a large-area, customizable liquid
bandage that can be incorporated with drugs.
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Bright-field image Fluorescence image
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Red fluorescence image Green fluorescence image

&+t ~ () LEEEEY) (4T polystyrene 52K ER) V4B B Ae-F ElfE HIE
A% T TISF ) SCFEIZEMALCE AR ~ (F) sttt

&+ /R AR )R EHE 288 (SR EZ » fluorescein) IVEHE
Bhg > AL 5 X5 [ ([EEERy 30 um) » ZE[E BEURRIVE B e B - AlE R
BEnHVEDERE G o BT UEE R E R ARV EAL RO E o AR Rk R -
CEF IR BRI DU ikt 5 X 5 FFIRERCE) - ML EE e B R
FE > MekOEDEREEY) (SkEEEER > fluorescein)iGnk - LSRRG HAMRE)
B et REAEHERE - DGRBS SR & o8 E
HEEYHERERR -

|

N

=3

20



Bright-field image Overlayed red and green
fluorescence images
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