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daC

Identify all
Control confoundin
Diagnose level of DR yearly
Apply timely treatment

co-morbidities

best



manag
 Impacto s has been
down since back online.

* Impact of envir
1. Hardto tran
Fragile.

imaging devices:

Difficult to use.
Variable image quality.

L B

Hard to maintain.

The case for a MARVIN type of system solution really compelling given
these types of logistical barriers and issues
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care program wi
prospective study

Telehealth eye care signi
* Had a subsequent clinic encounter
* Obtained subsequent standard eye care
* Improved HbA1c and LDL-C levels

storical data,

ether subjects:

» Telehealth eye care programs that combine evaluation, education, and
care planning are related to use of recommended care and
improvements in diabetes-related health outcomes

The Relationship of a Diabetes Telehealth Eye Care Program to Other
Diabetes Care and Change in Health Outcomes. S. Fonda, S Bursell et al.
Telemedicine and eHealth, 2007




sl Lz

Neovascularization

Wellness and Prevention Interventions. Laser , Steroid

Telehealth and mHealth solutions and antiVEGF Therapies
A A i
Monitoring Eye Disease Treating Eye Disease
o Severe NPDR Blindness
iabetes PDR

Diagnosis



Multi-fiel
 Automated

* Improved non-mydria
with consistently good image quality

(2.5 mm pupil diameter)

* Interoperability with EHR systems

* Automated lesion detection and diagnosis of level of DR
* Quality Assurance

* Linkage with Chronic Disease Management
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All

Technology for lenses already in use in mobile phones



Achieving enoptics)

FOV ~ 952 x 63° > 2.5 mm

+/- 10 diopters

A

Mag =1, di=2f =10cm
Dia ™ 10cm




~F/2 micro optics

<< 10cm
/

* Focal length of eye ~ 22mm
* Pupil diameter > 2.5mm
* Working F/# of eye ~ F/8

10cm

Distant collection/eye geometry forces an effective magnification of
~10cm/25mm at data collection plane: Mag ™~ 4.

Image points of the retina at the image plane can be spaced at a mag = 1 with
F/2 optics (Ratio of F/2 over F/8 is the optical mag)

F/2 optics with 8 micron pixels has a depth of focus ~ 16 microns

Depth of Field (at the retina) is then ™ 16 microns.




Ray tracing of regular lens shows a zone of sharp focus at 50 mm (left figure).
Wavefront coded optics (right figure) show
ray density that is uniformly defocussed over a wide range. Sharp images are
reconstructed in software.




Stacked microcamera array with schematic
view of lenses, microlens arrays, wavefront
encoding filter and light-sensing array



Wad

Independent focus and
exposurefor all98 cameras

/217 Optical system

Singlepixelmapsto 38mm at

98 independent, 14MP 1.0 Kilometer

microcameras
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Comparison between traditional imaging of a fingerprint on
left and that obtained using wavefront coding of same
fingerprint on right
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http://www.google.com/imgres?hl=en&sa=X&tbo=d&rls=com.microsoft:en-US:IE-Address&biw=1280&bih=636&tbm=isch&tbnid=xv8oieKN2b3URM:&imgrefurl=http://pinterest.com/lecanotrouge/pins/&docid=wdDselh9wrS2YM&imgurl=http://media-cache-ec6.pinterest.com/upload/59109813829017383_jMjH6LKH_b.jpg&w=192&h=192&ei=Wt35UKb9BNHoiQL424B4&zoom=1&iact=hc&vpx=10&vpy=349&dur=1729&hovh=153&hovw=153&tx=108.66667175292969&ty=125.66668701171875&sig=114648509764373469192&page=5&tbnh=134&tbnw=153&start=89&ndsp=24&ved=1t:429,r:95,s:0,i:377

Remo

CDMP Applic
monitoring devi
aggregation and disp
and applications

Comprehensive Diabetes Management Program Home | MyHMData | Status Center | Private Msgs | Search | Help
JUN | Studies | Add Patient | User Pref | Admin | Log Out

Patient Menu Home Monitoring: George Lewis
—Patient Info
[—Snapshot
—AlertsReminders
G-Clinical
[HHutrition
BHiome Monitoring
E1-Risk Profile
GHEducation
[—Survey History
[ 4VN Report Average Blood Glucose by Day
4]

Blood Pressure

Hmage Catalog
EHCare Plan

GHDME

GH-Add/Edit Patient Data
EHPrivate Msgs
GHEncounter
E-Survey Request.

Systolic Target Range

n.e Target Range -

Target Range

Blood Glucose
Blood Pressure

open all | close all
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AQT Im
Distant Fo
systems
EM Photonics, i
control

Estenda Solutions, CDMP and user experience

Eyenuk, image processing and automated retinal lesion
identification

Photon Engineering, illumination

SRI Sarnoff, project management

BDO, business assurance

McCarter & English, intellectual property

Wilson Sonsini Goodrich Rosati, corporate counsel
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MARVIN
careat m
care

MARVIN delive d needs
assessment mode atient adherence
support, as well as p informatics.

MARVIN takes advantage of de phics (services and where the
people are). Natural integration with existing social networks of
schools, village healthcare workers, etc.

MARVIN as a retinal imaging devices is designed to adopt to
appropriate field conditions (fits in a backpack, solar powered,
locally-replaceable components).

Massive numbers of retinal studies are accumulated worldwide; they
become the basis for improved efficiency, new diagnostic abilities
and optimal resource allocation.

Development capital is required, but this cost is very small given the
economic impact of the larger problem.






