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PHEHALMIC SURGERIES

GES: Many ophthalmic surgeries, including glaucoma surgeries, corneal
transplants, and cataract surgeries, carry a risk of infection or complications

that often require additional operations. Frequent administration of eye drops will
prevent some complications, but poor patient compliance can lead to blindness.

‘ SOLUTIONS: To prevent infection and other complications following corneal
transplants, we are developing absorbable sutures that release antibiotics or
steroids. For glaucoma surgery, we are developing nanoscale, absorbable shunts
to reduce intraocular pressure in the eye in a controlled, time-dependent manner,
which can prevent the need for additional operations. We are also developing
nanoglues for sutureless cataract surgery that can release formulations to seal the
incision and provide sustained delivery of antibiotics or pain-Kkillers.



CHALLENGE: Chemotherapy can be ineffective for many cancers because
most drugs distribute throughout the body, rather than specifically reaching
the tumor. The high toxicity of these drugs can also lead to harmful side
effects. Moreover, the tumor can be a formidable barrier that limits
penetration of the drugs that do reach the tumor, further decreasing the
effectiveness of cancer treatments. These challenges also apply to treatments
based on more recent advances in tumor immunotherapy.
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SOLUTION: We are developing nanomedicines that can cross the blood/
brain barrier, specifically at the site of injury, to improve the treatment

of many diseases caused by diffuse brain injury. We have also coupled
focused ultrasound with our formulations to enable crossing the blood/brain
barrier only in those areas where drugs or therapeutic genes are needed.
Nanomedicines that selectively target injured cells to reduce the inflammation
that leads to irreversible neuronal damage are also being developed.
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+ Mucus that lines the tissues in our airways presents an

arrier to treatments for lung diseases, especially obstructive

lung diseases such as cystic fibrosis, asthma and chronic obstructive
pulmonary disease. To give one striking example, a successful gene therapy
has yet to be developed for cystic fibrosis, although the specific gene target
for this disease was identified in 1989. The efficacy of current treatment
options for asthma and lung cancer are likewise limited by our inability to
deliver locally effective treatments.

SOLUTION: We are developing methods to provide drug and gene delivery to
target cells in the airways using nanomedicine-based formulations that rapidly
penetrate the mucus layer, which leads to improved treatment outcomes.



O CHALLENGES: An overactive immune system is an underlying cause
' of many inflammatory diseases, including arthritis, atherosclerosis,
inflammatory bowel disease, intrauterine inflammation, liver cirrhosis,
pancreatitis, and various cancers. Current treatment strategies suppress
the entire immune system rather than targeting only the overly activated
immune cells. Weakening the entire immune system can increas
susceptibility to illness and infections.
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At Wilmer’s Center for Nanomedicine, engineers, scientists, and
clinicians work together at the interface of engineering, medicine,
and the life sciences to develop new, more effective, drug delivery
technologies. The team also educates and trains the next generation
of researchers, preparing future scientists to advance innovative
applications of nanomedicine to patient care.



Join Us!

“We invite your philanthropic
partnership, enabling a giant leap
to a nanomedicine-powered era

of medical success, disease cure,
and life-restoring recovery for

patients”

Peter J. McDonnell, M.D.
William Holland Wilmer Professor of Ophthalmology
Director, Wilmer Eye Institute
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If you’d like to learn more, please contact:

Libby Bryce Bell

Senior Director of Development
ebell23@jhmi.edu
410-955-2020



Wilmer Eye Institute
Johns Hopkins Medicine
Wilmer Development Office
600 N. Wolfe St., Wilmer 112
Baltimore, MD 21287
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410-955-2020





