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DEPARTMVENT OF Bl OVEDI CAL ENG NEERI NG
COLLEGE OF ENG NEERI NG & APPLI ED SCI ENCE

RESEARCH OPPORTUNI TI ES FOR UNDERCGRADUATE st udent s

APPLI CATI ON DEADLI NE: February 8, 2026

PRQIECT TI TLE: Environnental |l y-responsive delivery of therapeutics frominjectable
m croparticles

Physi cal Requi r ement
Must be able to [ift 20 Ibs

Project's Technical Skills Requirenent
Basi ¢ | ab experience (using a mass bal ance, nicropipettes, etc), experience with
organi ¢ chemi stry and pol yner synthesis, experience with rodent handling

Project's Available Positions : One co-op position

John Martin

Col | ege of Engi neering and Applied
Sci ences

134 UC Bi osci ence Center
Cincinnati, OH 45219

marti 7j 3@icnai | . uc. edu

Phone: 513 556 6548

Proj ect Description

Large-scal e crani of aci al bone defects, typically arising fromtrauma, birth
defects, or conplications frominfection and osteonyelitis, remin
particularly difficult to treat in the clinic while affecting over 400, 000
Anericans each year. The gold-standard treatnment for these injuries remains
aut ol ogous grafts harvested froma patient’s own bone, though these
procedures suffer from nunerous drawbacks and conplications. Consequently,
there remains a pressing need for off-the-shelf systens that can quickly
generate healthy, highly-vascul arized bone tissue for craniofacial repair. To
sustainably deliver regenerative therapeutics to these bone defects, our |ab
has devel oped a nunber of environnental | y-responsive systens for the
controlled rel ease of various drugs that can inprove bone healing. Qur recent
work has created injectable nmicroparticles with triggerable drug coatings
that can rel ease growh factor proteins on-demand upon depl oynment in a bone
def ect .

W are seeking a notivated student to help characterize microparticle

nor phol ogy, drug | oadi ng efficiency, and drug rel ease behavior of these
fabricated systens to prepare this technology for evaluation in a pre-
clinical bone defect nodel in rodents. Sonme experience is required in basic

| ab techni ques, organic chem stry, and rodent handling. W expect this
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project to provide hands-on experience with polyner synthesis, mcroparticle
fabrication, scanning electron mcroscopy, drug release quantification via
chromat ogr aphy and fl uorescent nicroscopy, in vitro cell culture, and
preclinical rodent testing. The student will be responsible for fabricating
drug coatings, characterizing filns, and neasuring drug rel ease. This project

will be conpleted in the Bioresponsive Materials Lab in the UC Departnent of
Bi omedi cal Engi neering al ongside a team of graduate and under graduate
researchers. Moreover, this work will be done in collaboration with

clinicians in the Departnent of Othopedic Surgery at UC Col | ege of Medicine
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