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Nanobiotechnology: nanoscience
applied to biology, health care, and
medicine



Institute for NanoBioTechnolog

Goal: promote multidisciplinary research in nanobiotechnology at the interface between
nanoscience and medicine
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Executive Summary

* Launched May 2006

» More than 200 affiliated faculty from 22 departments in KSAS, SoM, SPH, WSE

» Groundbreaking research in nanobiotechnology

* Innovative new training programs at the interface between engineering and
medicine

» Engineering in Oncology Center (Physical Sciences in Oncology)
» Center of Cancer Nanotechnology Excellence

» Corporate partnership program
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Institute f

* particle tracking
* bioanalytical assays
* biosensors

* nanoparticles
» microfluidic devices

Nanoscience / Nanotechnology Cellular & Molecular Dynamics
“Basic Engineering Science” “Basic Biological Science”

Health &

Environment
“Public Health”

® “Non-invasive Assessment” g

» Environmental distribution
» Ecosystem effects
* Human exposure assessment

Therapeutics Diagnostics
“Clinical Science” “Clinical Science”

* Oncology
 Cardiovascular Disease
* Pulmonary Diseases

* Neurological Diseases
* CNS diseases
* Radiology

* Human health effects
* Ethical, societal & legal/policy
implications




Science and Technology

immunology genetics oncology
| |
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» diagnostic markers (e.g. for cancer)

Nanotechnology

_ * antibodies
* nanoparticles - drugs
) qua.ntum thS » growth factors, adhesion molecules
* vesicles, liposomes < - protein switches
* CMPs « DNA
» scaffolds J

* lab-on-a-chip

« microfluidic devices Surface and molecular engineering

* bioconjugation
* encapsulation
* molecular recognition
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« targeting
Tools and Techniques * mucus barrier
« particle tracking: real time, 3D imaging T
in live cells Diagnostics / Therapeutics
* single molecule imaging; cell signaling |+ drug therapy / immunotherapy
* bioanalytical assays: optical coding of "« imaging
cells, microarrays « diagnostics in bodily fluids
* biosensors: e.g. QD-FRET
« programmed release — — e
« fixed cell imaging: immunochemistry Regenerative Medicine oncology, neuroscience,
* tissue engineering L pulmonary medicine,
cardiology, radiology, etc.




A New Generation c_

* Pre-doctoral (graduate) students: 30

* physical sciences ¢ biological sciences
- < » Post-doctoral fellows: 5

* engineering » medicine

| tutorlal club

program retreat nanobio lab
 Pre-doctoral (graduate) training program: NBMed (HHMI)
 Pre-doctoral (graduate) training program: IGERT (NSF) (Year 3)
* Post-doctoral training program: Cancer Nanomedicine (NIH T32) (Year 1)
» Research Experience for Undergraduates (REU): Nanobiotechnology (NSF)
e International Research Experiences for Students (IRES): Nanobiotechnology (NSF)
« Undergraduate Minor: Nanotechnology Risk Assessment & Public Policy (NSF)
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VCs/state/industry
N * incubators
Traditional Model « new knowledge - start-ups
e companies
* new knowledge * incubators
e start-ups

« professional development
New Model « entrepreneurship
* proof-of-principle
* prototype device demonstration

e companies

VCs/state/industry



Corporate Interactionﬁ

1. Undergraduate summer internships
* in targeted research areas

» students with specific expertise DB
employees
2. Graduate internships
» students with specific expertise
3. Student resume database
new

 resumes of students in nanobio training program

_ =) technology
4. Corporate-sponsored graduate fellowship program
5. Research collaborations

« combined with graduate internships

6. University/industry post-doctoral fellowships new
tools, techniques,

first year - JHU, second year partner compan _
y y P pany or expertise

7. Corporate sabbaticals at Hopkins in an INBT lab
8. Other
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