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Next Generation Diagnostics

Current Diagnostic Approaches for Patients Preventive Healthcare

Non-invasive
or minimally-invasive
monitoring

Dipsticks Point-of-Care Testing Wearables
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Paradigm shift
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Optical Sensors

Substrate Type
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Interstitial Fluid

0 Surrounds the cells

O Contains carbohydrates,
electrolytes, fatty acids, amino
acids, coenzymes, hormones,
neurotransmitters, white blood
cells and cell waste-products.

0 Can be used as a surrogate for
blood chemistry

O Utilized in continuous glucose
monitoring systems
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Fluorescent Tattoos

O The tattoo produces visible
emission when excited with a
UV light source.

— 7-diethylamino-4-methylcoumarin

— Dispersed in a melamine formaldehyde
toluenesulfonamide polymer matrix

— Polymethylmethacrylate microsphere
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Molecular Probes as Tattoos?
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Lab on a Chip. 17, 1137-1148 (2017)
Paper-Based Microfluidic System for Tear Electrolyte Analysis
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Molecular Probes as Tattoos?
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Tattoos as Diagnostic Devices?

Fluorescent Tattoo

ex vivo
skin model

ex vivo skin model
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PH and Glucose Tattoo Sensors

Glucose = 10 mmol L1
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Electrolyte Tattoo Sensors

Na* Sensor pH Sensor

Broadband
Excitation

uv
Excitation
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Multiplexed Tattoo Sensors

pH Na* ion sensor

Sensors

Glucose e 1cm
Xcltation
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Smartphone Readouts

Colorimetric Test Reader

i ®

g 9

Analyte concentration:

124.7 mg/dL

Colorimetric Test Reader

wulu

Stan testing Calibration
b4 w
Get test stripes History

ad )

Select your sensor

Cobas Combur3 Test, Roche

Chemstrip 10 MD, Roche

Multstix 10 $G Reagent Strips, Siemens

Aution Sticks 10 EA, Arkray

URISCAN Strip 10 SGL, YD Diagnostics

Medi-Test Combi 11, Macherey Nagel

Take picture

¢ b agnosis Report
Name: ChristopherR. Lowe
Age: 57

Gender: | Male “

PatientlD: CRL1

Weight: 68 ko

Test results

< Doctor response

Doctor name: Christian C. Holfing
Clinic: Hospital das Clinic as
Address: g a vital Brasil, 251
Cidade Universitaria
UNICAMP, SP, Brasil
Testresults:

pH 6.3
Protein 16.3 mg/dL
Glucose 124.7 mg/dL

pH 6.3 4
Protein | 16.3 mag/dL | «
Glucose |124.7 mg/dL L

Notes:

Additional exams required for
high glucose levels. Contact
clinic ASAP

Tel +55 (19) 32512121

Get appointment

VALUE units

Sensor type: SELECT TYPE

Select sensor type...

Add sensor calibration...

History

Get test stripes..

Select your sensor

Take/Update photo.

1. Evaluate

2 Measure

Analyte concentration:
124.7 mg/dL

ComburR

Doctor response:
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A smartphone algorithm with inter-phone repeatability for the analysis of colorimetric tests




High-Tech Tattoo Industry

O Biogenic tattoo ink: SKIN46

— Carbon is extracted from human
and/or animal hair

— Then added to a base composition of
the tattoo ink

0 DNA-based tattoos: Everence

— Adds human/animal DNA into a tattoo
formulations

— Involves encapsulating the DNA in
microcapsules

Everence Life Sciences (2018)
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