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Implantable Biosensors & Actuators

Applications for Medical
Diagnostics & Treatment
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Measure IntraCranial Pressure (ICP)?

1. Needed after a Traumatic Brain Injury (TBI)

In car accidents In sports
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Measure Intracranial Pressure (ICP)?

2. Needed for people with Hydrocephalus

Ventricles fill with
fluid, pushing the
brain outward
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How ICP Is measured?

You need a microsensore
' A drill and

Brain Surgery - Placement of Intracranial Pressure Monitor

Area of Intracranial Pressure Monitor

éa readout system



It Is working?

It DOES work for TBI

cases, BUT:

1. The sensor has to be
removed after 5-6 days

2. The patient cannot
move

-Not a solution for long
term monitoring

It does NOT work for
Hydrocephal us
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ABSORPTION (mm mM )

The Near Infrared (NI) Optical
Window Iin the Human Body

A HHb (deoxy
hemoglobin) = Hb not
bound to O,

A O,Hb (oxy-
BULK LIPID hemoglobin) = Hb bound
to O,

A H,O (water), unbound
to proteins
A Bulk Lipid, e.qg., oils
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Thereis an optical window between 700-900 nm
when light absorption is MINIMUM !



The Implementation

Hollow tube To Readout System
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Architecture of the NIFO MicroSensor
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The NIFO (Near-Infrared Fluorescent Optomechanical)
Sensor is:
Small, powerless and electronic-free!!!



The Working Principle of the
NiFO Sensor
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It does work (ex vivo)!
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The Sensor has a dynamic rangethat is clinically relevant!

Normal ICP: 5-15 mmHg
High ICP: > 15 mmHg

Fluorescent Intensity (a.u.)



Normalized Intensity Ratio
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good for long-term monitoring
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The QDs are extremely stable!



In vivo ICP monitoring in Sheep

The gold-standa
(the Codman

The NIFOs



First In-vivo Study: Monitor ICP
fluctuations in an anesthetized animal
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= Breathing Rate (BR)
Red Line = Oxygen Level
Blue Line = ICP level from the NiFO sensor



Third In-vivo Study:
Long-t er m monitori nge




Other Applications?

Applications for Medical | tracr
Diagnostics & Treatment ressue Sennce

Viwaul
& '."”’“" . .”‘&%1 'y ‘ﬂ‘ﬁt‘
A ey
‘-

Pav s -

-

Bloog Pressure Sensor

l‘-xg résson
LA L

Courtesy of
- Pcl-in-Elmc
8 Bwosm

Image taken from :


http://mems.colorado.edu/c1.res.ppt/ppt/g.tutorial/ppt.htm

IntraOcular Pressure (IOP) Sensor

Eye Anatomy

- High IOP iIs a risk factor for developing Glaucoma

- Glaucoma is a chronic disease and the leading
cause of blindness



