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NTEGRATED MICRO- AND NANOFLUIDIC SYSTEM:

David’ s Odyssey

The last time I got my bloodwork done

Timeline

June — Time to get my Cornell Plan for
Healthy living physical

October 1%t — Cancelled phlebotomist
appointment (overlap with teaching).

October 11t — Visit phlebotomist,
have blood drawn, ~ 2hrs.

October 23 — Visit doctor, get
results, vitamin D deficient, need to
take supplement (2000 IU).

1Y — Next scheduled blood test to see
if actually working.

Lab Acquired: 10/11/12

Test Name Result
CBC ELECTRONIC (FMA) -- Profile --
WBC
RBC

HEMOGLCBIN (FMA/CMC/CTX)

HEMATOCRIT (FMA/ICMC/CTX)

PLATELETS

LYMPH%

MIXED%

NEUTROPHILS %

MEAN CORPUSCULAR VOL

MEAN CORPUSCULAR HEMOGLOBIN

MEAN CORPUSCULAR HEMO CONCE
wW

I.-

MEAN PLATELET VOLUME

Lab Acquired: 10/11/12
Test Name Resu
VITAMIN D, 25 OH

Lab Acquired: 10/11/12
Test Name
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o
@
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COMPREHENSIVE METABOLIC PROF _ - Profile -

ALBUMIN
ALK. PHOS.
ALT (SGPT)
AST (SGOT)
BUN

CALCIUM
CHLORIDE
CREATININE
CARBON DIOXIDE
GLUCOSE
SODIUM
TOTAL BILIRUBIN
TOTAL PROTEIN
POTASSIUM
GLOBULIN

LIPID PROFILE - Profile -
CHOLESTEROL

DL

TRIGLYCERIDES
LDL (CALCULATED)
VLDL (CALCULATED)

Reference Range

3.6-96
3.90-5.70
12.1-17.2
36.1 - 50.3
150-400
20.5-51.1

82.2-97.4
27.6-33.3
32.0-36.0
11.6-13.7
6.5-11.0

Reference Range
30.0-100.0

Reference Range
3.8-55

22-95
10-40




Personalized Molecular Diagnostics
Glucose Meters and Pregnancy Tests :

Personalized Molecular Diagnostics
Glucose Meters and Pregnancy Tests .

Quantitative Result & Lots of

measurements
——

Binary Result - Infrequent
measurement
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David’ s Odyssey

What it would be nice to know without having to go through this process

Cholesterol
. 60% of American's have high
cholesterol, 37 million have
very high.

-

Lab Acquired: 10/11/12
Test Name Result
VITAMIN D, 25 OH

|

CLODULIN —
LIPID PROFILE - Profile --
CHOLESTEROL

L
TRIGLYCERIDES
LDL (CALCULATED)
VLDL (CALCULATED)

Reference Range
30.0-100.0

David’ s Odyssey

What it would be nice to know without having to go through this process

Cholesterol
. 60% of American's have high
cholesterol, 37 million have
very high.

Micronutrient & Vitamins
. Vitamin A, B,,, D
. Iron

Lab Acquired: 10/11/12
Test Name Result
VITAMIN D, 25 OH | |

CHOLESTEROL
HDL

TRIGLYCERIDES
LDL (CALCULATED)

VLDL (CALCULATED)

1

LIPID PROFILE = Profile

Reference Range
30.0-100.0
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David’ s Odyssey

What it would be nice to know without having to go through this process

Cholesterol
. 60% of American's have high
cholesterol, 37 million have
very high.

Micronutrient & Vitamins
d Vitamin A, B;,, D
. Iron

Pregnancy & Conception
. Luteinizing Hormone (LH)
. Folic Acid and DHA

Lab Acquired: 10/11/12
Test Name
VITAMIN D, 25 OH

LIPID PROFILE
CHOLESTEROL
L
TRIGLYCERIDES

LDL (CALCULATED)
VLDL (CALCULATED)

Result

—
- Profile --

Reference Range
30.0-100.0

David’ s Odyssey

What it would be nice to know without having to go through this process

Cholesterol
. 60% of American's have high
cholesterol, 37 million have
very high.

Micronutrient & Vitamins
. Vitamin A, B,,, D
. Iron

Pregnancy & Conception
. Luteinizing Hormone (LH)
. Folic Acid and DHA

Many Others...
. Inflammation (CRP)
. Viral Loading (HIV)

Lab Acquired: 10/11/12
Test Name
VITAMIN D, 25 OH

LIPID PROFILE
CHOLESTEROL
DL
TRIGLYCERIDES

LDL (CALCULATED)
VLDL (CALCULATED)

Result

I

—
- Profile -

Reference Range
30.0-100.0
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Smartphone Based Molecular Diagnostics
Can help reduce costs and improve the accessibility of healthcare

It has everything

o GPS, High-res, Camera, Email,

smartphone adoption in the US Facebook, computation, power,
100%
$0% am%

etc.
. Extremely rugged

_— %
60% - |
a7
0%
20% -
o L ST
1829 3049

Lessthan $30,000  w $30,000-574,999  W$75,000 of more

@2 EricksonLab




Smartphone Based Molecular Diagnostics

Can help reduce costs and improve the accessibility of healthcare

100%

B80%

60%

$30,000-574,999

smartphone adoption in the US

%0% %
-
) 72%
am%
= 3%
2% 21%
%
1829 3049 5064 65+

Less than $30,000

m$75,000 0r more

It has everything

GPS, High-res, Camera, Email,
Facebook, computation, power,
etc.

. Extremely rugged
You are already trained on it

. Technology designed to be easy
to use by nearly all age groups

Smartphone Based Molecular Diagnostics

Can help reduce costs and improve the accessibility of healthcare

100%

80%

60%

Less than $30,000

$30,000-574,999

smartphone adoption in the US

L{IT

W$75,000 or more

It has everything

GPS, High-res, Camera, Email,
Facebook, computation, power,
etc.

. Extremely rugged

You are already trained on it
. Technology designed to be easy
to use by nearly all age groups

You already own it

. 260 million active smartphones
in US by 2016

. Everybody is carrying one all the
time

@§ EricksonLab
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the SmartCard and NutriPhone

platforms for cholesterol and micronutrient monitoring

Technology -3 part system

Smartphone Accessory Smartphone App

 to detect micronutrients « to read out the test strip » to analyze data and display for users
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the SmartCard and NutriPhone

platforms for cholesterol and micronutrient monitoring

 to detect micronutrients
L

A5

™~ detection zone
reference

N

Technology — 3 part system

Test Strip Smartphone Accessory

« to read out the test strip

LED

@\
/

battery

Smartphone App

s to analyze data and display for users

P
vitamin

l ° '
) Nutriphone

B
e

i
ofl

cholesterol

switch

I

pH vitamin D

Chemical reaction Enzymatic reaction Gold nanoparticle

immunoassay

6% Ericksonlab

Hydration analysis for atheletes
Sweat pH can be related to sodium levels and sweat rate

Different running speeds Different runners (6mph)
75
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decalcification Oncescu, V., Erickson, D. " A smartphone platform for cholesterol @‘3 EricksonLab
below pH 6.2 colorimetric testing" Lab-on-a-Chip (2013) Q T ——
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monitoring cholesterol levels

high serum cholesterol increases coronary heart disease mortalit

accuracy In user trials

Detecting erroneous measurements

- LI L 1) -

increase in mortality
rate for serum
cholesterol levels
above 210mg/dI

Predicted cholesterol (mg/dl)

140 160 180 200 220 160
Actual cholesterol (mg/dl)

40
100 125 150 175 200 2
Actual cholesterol (mg/dl)

-360°

expensive devices

o ey ey Oncescu, V., Mancuso, M., Erickson, D. " A smartphone platform for 6@ EricksonLab
low tracking ability cholesterol colorimetric testing" Lab-on-a-Chip (2013) (R

vitamin D def|0|ency testing
prevalent and has been linked to many healthiissues

accuracy vs ELISA kit

1204
1004

801 1 serum samples
60
40
20
0
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Actual concentration (nM)

Predicted concentration (nM)
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2
serum sample

: Lee, S., Oncescu, V., Mancuso, Mehta, S., Erickson, D. " “A smartphone
hard to quantify platform for the quantification of vitamin D levels”" Lab-on-a-chip (2014) @‘3 EI‘ICkSOI‘ILab
supplement effects G




. African Smartphone Penetration to
Mobile Internet Reach 40 Per cent by 2017

Penetration in Nigeria -
Stands at 28percent

Africa’s smartphone revolution
Smartphone use in Africa is on the rise, and major - Afyica on the brink of a smartphone revolution

distributors are starting to pay attention to the emern i per cent
by producing devices that cater to the needs of the v Eric Van Rookhuyzen

How will i use ioni: n

takes place in Africa?

23 15 D 1 ronthe

wiwee! [ share| Qe Qo1 |

By Matthew Labrooy

Africa is on the brink of a smartphone revolution with
renewed mass market penstration into the African
and South African market already underway thanks
to a host of new entry level models from well-known
brands like Samsung, Nokia, Blackberry and others
as well as numerous 'unknowns’ from China

Smartphone growth in Africa has increased by 43% every year since 2000, and expert
mobiles in Africa will have Intemet access by 2014, As a result, smartphone manu
increased interest in the region in a bid to gain their share of half a billion potential c
simple budget smartphone produced for the African market is available on the streets o
€37 (USS50) and has sold mere than 300,000 units across the country.

Smartphone penetration in Afiica is estimated between 17-19%. though rates vary v

country. Nigeria, Africa’s most populous nation, has a smartphone penetration as higl Against this backdrop the Starcam MediaVest
Revmatas of Samsung Electronics West Africa explains the sudden influx of smartphoi  Group's digital dhision Liquid Thread, under the
saying “The advent of new privately owned submarine cables and their landing on thi stewardship of strategist Eric Van Rookhuyzen, is
and West African nations, including Migeria, have significantly reduced the cost of championing the rise of digital in the local market
increased the adoption of smartphones on the Continent.”

The local market for smartphones is diversifying
Whereas before it was a purely high end segment there are now also distinct middle and entry level
brands. This means the price of smartphones is definitely dropping, in fact they re bacoming 0 ubiquitous

that consumers can now even buy them on their clothing account

4/3/2014
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Kaposi’s sarcoma

e Kaposi's sarcoma is an AIDS
related cancer of lymphatic
endothelial origin.

Caused by infection with KS
Herpes Virus (HHV-8) in
immune compromised
people

One of the most prevalent
cancers in sub-Saharan Africa

KS Detect

Self-Contained Low Power Smartphone Driven PCR Based'Diagnostics

1.Blopsy Collection 1. Insert cassette 2. Tilt stage towards sun 3. Read temperatures

SN

2. Solar-thermal PCR )

:\T |
N

3. Smartphone Assay

®,
« oS
| Sample tube (4

HI&

)
@ Ericksontab
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Solar-Thermal PCR

How it works

H| microfluidic chip [ g
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Solar—-Thermal Molecular Diagnostics

Solar energy and Smartphones for PCR

Ithaca, NY (42°N)

Ithaca, NY (42°N) Kampala, Uganda (0°N) Durban, South Africa (30°S)
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KS Detect

Limits of detection and cycling

Initial copy number/pL

10* 102

Neg. Ctrl.

Reaction time (s/cycle)
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Lo,
EricksonLab
@ EricksonLab

KS Detect

Smartphone based analysis of post-PCR results

5] ~a
BI - . Solar PCReport

Load

D
@ EricksonLab
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KS Detect

Field testing in EIDoret Kenya and Kampala Uganda

AMPATH
Eldoret, Kenya
I
L © |
I

Infectious Diseases Institute
Kampala, Uganda

@ EricksonLab

Cornell Center for Mobile and Global Health Technologies

Engineering Competitive large scale
Info. Sci. | proposals to NGOs
NYC TECH New
Technologies

Sustainable Mobile
Healthcare Technologies

Business Model
usiness Development

el Elwigl el Multi-Disciplinary

Graduate Education

Technologies

Weill Med.,
Nutritional [~
Sciences, etc.

Domestic and
Global Applications

New start-ups and

industrial interaction

- Uptake and use
Social | sociology Revenue Generation?
Sciences ¢ Executive education
& I
@ EricksonLab

4/3/2014
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Cornell Center for Mobile and Global Health Technologies

Engineering Competitive large scale
Info. Sci. ~_ / proposals to NGOs
NYCT

Key Differentiators A

chnologies

1. Focus on mobile enabled

Bus technologies.

2. Focus on sustainable
business case development
from day #1.

ary
cation

Weill N o
. 3. Exploitation of broad
Nutrit .
. Cornell expertise.
Sciences \ and
K raction
NGO Connections
- Uptake and use %J
Social | sociology Revenue Generation?
Sciences * Executive education
o .
@ EricksonLab

Optofluidics, Inc.

Cornell Start-up on Nanoparticle Analysis (opfluid.com)

2009 — Nature paper 2013 — NanoTweezer Product
- launch, first sales revenue.

Optical manipulation of nanoparticles and
i in sub slot g

2011 - Begin operation in PHL, NSF +
DARPA SBIR PI, private seed

2014 — Growth, planned series B,
V2 system, foreign sales.

Bio
Aclvance

15
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VitaMe Technologies, Inc.
Smartphone-based diagnostics

Technologies

Thank you

Any questions?

Li Jiang
MAE, PhD

David Erickson
de54@cornell.edu
www.ericksonlab.org

Mathew Mancuso
BME, PhD

@% EricksonLab




Smartphone Based Molecular Diagnostics

Edge over current technologies
1) Accessibility & mobility — testing @ home, resource-limited settings
2) Cost savings — replaces the need for expensive readers

* Smartphones come with the necessary computing power!
- one platform does it all — app can be re-programmed.

3) Accuracy —
% . 200
=120 1& 1| = compares well with | .
£ ~"''1 | commercial tests (left) |~eof
= 8o 1 (=] 1
§ 60 . . “%120‘
5 a0 % = built-in check for S
o . 1
B s erroneous results (right) | £ f“’l
L o . . .
E 0 M| e ao. 100, 1 IJIDU 128 180 175 200 225
o Actual concentration (nM) Actual cholesterol (mg/di)

4) Tracking ability — smartphones can easily store the data for tracking over time

5) Easier communication of results — results can be e-mailed to a physician or

uploaded online (SNS) gg EricksonLab

Transform Your iPhone’
into a Bacon Scent Alarm Clock

APPLY FOR A CHANCE

TO GET THE DEVICE

4/3/2014
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diet alkalinity monitoring

important in preventing enamel decalcification below a critical saliva-pH

saliva pH variations
2.0
< F 85 \
A 8.0 average pH for different users

© 1.0+
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enamel pH
decalcification Oncescu, V., Erickson, D. " A smartphone platform for cholesterol 6@ EricksonLab
below pH 6.2 colorimetric testing" Lab-on-a-Chip (2013) Q e ———
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