01/05/2016

Paper microfluidics

MICROFLUIDICA

0 Tendéncia atual;

U Dimensdes micrométricas;

A Transporte microfluidico

Hidrodinamico;
Forca centrifuga;
Eletrocinético;
Fluxo Lateral.

cococo

Principais substratos
utilizados:

*Vidro;
*PMMA,;
*PDMS;

*Silicio;

*Poliéster - toner;

*Papel.




FLUXO LATERAL

Propriedades do papel
0 Estrutura porosa;

0 Fibrosa;

U Hidrofilica.

Vantagens

U Transporte espontaneo;
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INTRODUCAO

AOrigem do Papel

G China 150 d.C.

U Utilizava-se fibras de arvores *
e trapos de tecidos.
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Composicao quimica
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i Celulose
U Mondmero: b-glicose.
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Caracteristicas

cooocoo

Leve

Maleavel

Poroso

Acessivel

Custo reduzido
Hidrofilicidade controlavél




DISPOSITIVOS MICROFLIDICOS DE PAPEL (uPAD

Communications Angew. Chem. Int. Ed. 2007, 46, 1318 1320
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Patterned Paper as a Platform for Inexpensive, Low-Volume, Portable
Bioassays**
Andres W. Martinez. Scon T. Phillips, Manish J. Butie, and George M, Whitesides®

George M. Whitesides
Universidade de Harvard- EUA
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Tecnologias de fabricagao de uPADs

U Tecnologias que ndo exigem construgédo de barreiras hidrof6bicas.
A Corte a Laser

U Tecnologias que exigem a construgdo de barreiras hidrofébicas.
A Convencionais
*Fotolitografia ;
*Impressé&o a cera.

A Alternativas

*Serigrafia;

*Flexografia;

*Tratamento a laser;
*Plotagem com PDMS;
*Carimbagem;
*Impressora a jato de tinta;
*Imers&o em cera.

ABarreiras hidrofébicas

U Delimitar o caminho do fluido.

U Material inerte.




Paper- based Analytical Devices (PADs)

Anai. Chem. 2008, 80, 3699-3707

Simple Telemedicine for Developing Regions:
Camera Phones and Paper-Based Microfluidic
Devices for Real-Time, Off-Site Diagnosis

Andres W. Martinez,' Scott T. Phillips,' Emanuel Carrilho,"* Samuel W. Thomas IIl,' Hayat Sindi,"
and George M. Whitesides*
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Métodos de Fabricacao dos pPADs
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Patterned Paper as a Platform for Inexpensive, Low-Volume, Portable
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Camera Phones and Paper-Based Microfl
Devices for Real-Time, Off-Site Diagnosis

Andres W. Marti
and George M. Whi

! Scott T. Phillips,’ Emanuel Carrilho,'* Samuel W. Thomas
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Diagnostics for the developing world: microfluidic paper-based analytical
devices

AW Martinez, ST Phillips, GM Whitesides, E Carilho
Analytical chemistry 82 (1), 310

Simple telemedicine for developing regions: camera phones and paper-
based microfluidic devices for real-time, off-site diagnosis

AW Martinez, ST Phillips, E Carrilho, SW Thomas Ill, H Sindi

Analytical chemistry 80 (10), 3699-37

Understanding wax printing: a simple micropatterning process for paper-
based microfluidics

E Carrilho, AW Martinez, GM A
Analytical chemistry 81 (

Paper-Based ELISA
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Paper microzone plates
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Métodos de Fabricacao dos pPADs

U Impressao a cera

A 1. design layout 2. print devices 3. reflow wax

PF =

A '\% ,' * .\‘,'A )
Understanding Wax Printing: A Simple

Micropatterning Process for Paper-Based
Microfluidics

__ back
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Anal, Charm, 2008, 81, 5980-5998

Paper Microzone Plates

Emanuel Carrilho,*** Scott T. Phillips,"® Sarah J. Vella,' Andres W. Martinez," and

George M. Whitesides™ "

Department of Chemisiry and Chemical Biology, Hanvard University, 12 Oxford Street Cambridge, Massachuselfs 02138,

and Instituto de Quimica de S4o Caros, Universidade de Sdo Paulo 13566-580 Sao Carlos-SP, Brazi
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4 \ paper
e
1 1. apply resist 1
2.dry
1 3. align under mask
4. expose to UV light
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Paper Microzone Plates
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George M. Whitesides*
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PRINTED MICROZONES &

Positive microplate-"'..
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TONER BASED MICROZONES FOR ELISA
EXPERIMENTS

toner-based test zone
i
l Immobilize antigen \;- o
®

Wash/Block/Wash
Add conjugated antibody

. Toner microzone plate
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TONER BASED MICROZONES FOR ELISA
EXPERIMENTS

Va0 , Analyst 2013, 138, 1114 -1121.
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DENGUE DIAGNOSTICS: tropical disease

Aedes mosquito

DEN- 1, DEN- 2, DEN- 3 e DEN-
Symptoms:

from a mild fever to a hemorrhagic fever
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TONER- BASED MICROZONES FOR DENGUE
DIAGNOSTICS

Viral load detected by RT-PCR

o
Antibodies quantified by ELISA

%% WP 50
Days

Acute illness
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DENGUE DIAGNOSTICS3
IgM Capture ELISA

Absorbance (AU)
°
®

B NC  PC PS NS U$5,000 % 10,000
Test Samples

DENGUE DIAGNOSTICSS
IgM Capture ELISA
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DENGUE DIAGNOSTICS
IgG and IgM detection
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COLORIMETRIC DETECTION ON PT DEVICES

CorelPhoto -Pai nt
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