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The problems…
•Paper microfluidics will be most useful in markets 
that are least able to pay for them or their 
development
Assays for LRS need to:

W k ll f hi h tti•Work as well as ones for high‐resource setting
•Cost 1/20 of a comparable HRS assay;
•Work in adverse conditions;
•Require less training;  equ e ess t a g;
•Have lower development cost (lower margins)

GHDx CenterGHDx Center
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More problems…
•Markets are both fragmented and narrow
•Need and ability to pay not aligned•Need and ability to pay not aligned
•Payer needs are different from user needs
•Demand is unpredictable (political instability on 
donor and implementer side)donor and implementer side)
•Regulatory systems are fragmented or broken
•IP is not always respected
•Manufacturing volumes very variable with targets•Manufacturing volumes very variable with targets
•Diagnostics are not always trusted

GHDx CenterGHDx Center
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Attempts at solutions
•Product development partnerships (e.g., GeneXpert)
•Donor funding (e.g., GCGH)
•Improvement in or workarounds for regulatory•Improvement in or workarounds for regulatory 
systems (e.g., BMGF Standards process)
•Open source needs assessment, development, 
manufacturing, distribution (e.g., MODS)g, ( g , )
•“Not‐just‐for‐profit” business models (e.g. DFA)

l f b b•Development, manufacturing, and distribution by 
and for LRS stakeholders (e.g., Indian Dx Industry)

GHDx CenterGHDx Center
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The Business of Global Health

Private sector collaboration:Private sector collaboration:

•Clear link to PATH’sClear link to PATH s 
global health mission

•Recognition of private‐
sector needssector needs

GHDx CenterGHDx Center
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The PDP Model: Mutually beneficial, 
collaborative partnerships 

WHAT PATH BRINGS
E ti i

WHAT PARTNERS 
BRING• Expertise in 

developing           
country health systems

BRING
• Expertise in product 

developmentne
fit

• Presence in poor 
countries

• Ability to strengthen 

• Scientific and technical 
capacity

• Intellectual property  ua
l b

en
clinical trial capacity

• Financial support
• Technical expertise

• Manufacturing facilities 
& equipment

• Large-scale

M
ut

u

Technical expertise
• Strategic relationships
• Intellectual property

Large scale 
distribution systems

• Market-based 
approach
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The PDP approach to LRS diagnostics pp g
development and introduction

• Profitable diagnostics most likely to be available over long‐
term.

• But: market forces alone are not sufficient to ensure Dx 
availability.

• None of us knows the “whole story” – ask the users!

• One size does not fit all.
GHDx CenterGHDx Center

One size does not fit all.
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The PDP approach to LRS diagnostics 
development and introduction, cont’d.
PDP k t i k f ll tPDPs work to remove risks for all partners:

– Technical: R&D, Transfer and support;
– Market: Data‐driven user needs assessments;Market: Data driven user needs assessments;
– Clinical: Lab and field assay evaluation; and
U t k O i i l d d h lth i i t i i l d– Uptake: Opinion leaders and health ministries involved 
at early stage,

Resulting in viable low‐resource Dx products with

GHDx CenterGHDx Center
lower profit margins
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C t d RDT f Ch DiCase study – RDT for Chagas Disease
• Regional disease,100.000 new cases/yr
• Moderately‐priced drugs exist
• Existing dx (ELISA, LabLemos) needs a labg ( , )
• A strip test could increase access (can be field assay)
The Product Development Partnership:p p
• PATH develops assay prototype based on the ELISA antigen
• PATH transfers strip to distributor/manufacturer consortiumPATH transfers strip to distributor/manufacturer consortium 

(Biomerieux/Fiocruz)
• Lab and field validation of manufactured prototypep yp
• Grant funding less than <400K
• Partner R&D investment is low, thus, a product with low margins 

GHDx CenterGHDx Center
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diagnostics for LRSdiagnostics for LRS

“What does it take to develop a new instrument-based  
f ? $ ”Dx product platform? 5 Years, $20M”

External funding: 
NIH R21 foundations

External funding: NIH R01, 
U01 other grants

External funding: foundations, 
t t f diNIH R21, foundations U01, other grants, 

foundations
venture or corporate funding, 
???

Identify 
need     

Conception 
and Proof-of-
Principle

 and 
prototype 
d l t

Lab 
Validation     

Field 
Validation     

Value 
engineering/

f t l

Marketing/ 
distribution/
i t d ti

$200K     

Principle 
demonstration 

development     mfct scale-up, 
approvals   

introduction     

$200K $6M $200K     $500K   $6M   $7M

What will it take to bring a paper 
microfluidic product to market?

GHDx CenterGHDx Center

microfluidic product to market?
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Clinical (User) Needs Assessment
• Process of defining unmet needs within healthcare 
and determining how to fill themand determining how to fill them.

• Identify those who “use, choose, and pay the dues”
• Similar but not identical to market research
• Takes into account social, economic, and , ,
environmental constraints.  

• Need does not equal demand!• Need does not equal demand!
• Examples at 
htt // th /d t / i li i lhttp://www.path.org/dxcenter/assessing‐clinical‐
needs.php

GHDx CenterGHDx Center
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Sustainable commercialization 
of paper microfluidic assays?

Lessons from RDTs for paper microfluidics:Lessons from RDTs for paper microfluidics:
• Low barrier to entry: setting up ICS shop costs 30K 
or less

• Many (hundreds) of LFS manufactures world wideMany (hundreds) of LFS manufactures world wide
• Substantial number of reliable manufacturers, 
very competitively priced assays

• IP has not turned out to be a barrierIP has not turned out to be a barrier
• Lack of expertise, QC, regulatory systems, ethics 
h l d t b d/ f ti l

GHDx CenterGHDx Center
has lead to many bad/non‐functional assays
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Why transfer to manufacturing 
partners in LRS?

C i l f LRS i iti l• Commercial focus on LRS is critical
• Transfer to and manufacturing in LRS provides

• Commercial focus
• Capacity buildingCapacity building
• Cost structure
H d bl id fl ibilit t t t lit• Hand assembly provides flexibility at some cost to quality

• Support needed for training, QC/QA, business functions
• Support and creation of regulatory systems, manufacturers 
associations, standards.

GHDx CenterGHDx Center
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Fostering New Dx Manufacturers 
in Low‐Resource Settings

Catalyzed by the GHDx Center:Catalyzed by the GHDx Center:
• PATH Diagnostics has a 20‐

year history of successful y y
transfers to Southeast Asia.

• Now KEMRI (Kenya):
‐ HIV, Hep C virus rapid 

diagnostic test –
improvement of test andimprovement of test and 
manufacturing quality

‐ Help with regulatory and 
marketing; make tests readymarketing; make tests ready 
for PEPFAR

‐ NAAT sample prep kit Photos: PATH/Bernhard 
Weigl

GHDx Center
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Transfer and Sale of PATH‐originated 
i i lDiagnostic Assays: Examples

YearTest, manufacturer Year 
transferred Years sold Units sold to date

Hepatitis B, J. Mitra 1998 1999–2007 >9 M

Hepatitis B, Orchid 1998 1998–2010 11 M

Hepatitis B, Yayasan
Hati Sehat (YHS) 1999 1998–2010 3.9 M

Malaria, Orchid 1998 1998–2008 >133 M

Malaria, SPAN 
Diagnostics 1999 2000–2006 >1M

Photo: PATH/Bernhard Weigl

Diagnostics

Malaria, Human 2001 2002–2010 >926,000

P O hid 1998 1998 2008 26 MPregnancy, Orchid 1998 1998–2008 26 M

HIV Dipstick (Wiener, 
YHS, BRIA, SPAN) 1998 1998–2007 17.9 M

GHDx CenterGHDx CenterScanLisa RBP‐EIA 1999 2006–2010 68 K
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Standards InitiativeStandards Initiative

– $30‐50 M to be invested by BMGH and GC Canada in 
t ti di tinext generation diagnostics

– Initiative to set standards for future diagnostics by any 
participating manufacturers 

– Idea: Create open standards and installed base and letIdea: Create open standards and installed base, and let 
anyone develop and commercialize assays and 
components that fit togetherp g

– Standards can:
• Drive adoption through installed base of instruments

• Create “quality seal of approval“ in the absence of unified 

GHDx CenterGHDx Center
regulatory system

• Focus manufacturers on needs of LRS
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No Diagnostics Interface 
Standards?

• Many intra‐company closed interface standards: 
– iSTAT
– Large lab chemistry analyzers
Other POC chemistry analyzers– Other POC chemistry analyzers

• ICS is “sort of” standard – not interoperability, 
but usability standard

• Should paper microfluidics have standardizationShould paper microfluidics have standardization 
element?

GHDx CenterGHDx Center
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“Dx Rack” Platform DRDR
Rack 
Display

JFU PUPUPUPU

PUPU
Rack 
Control

• “Rack” – “Platform Unit” – “Disposable”
• Disposables handle chemistry and fluids
• Platform units handle mechanics optics and• Platform units handle mechanics, optics, and 
electronics of assay

• Rack handles operating system, power, and 
communications

• Two‐level device customization through selection 
and ombination of platform nits and

GHDx CenterGHDx Center
and combination of platform units and 
disposables
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Is the BMGF standards process relevant for 
i f ( ) D ?instrument‐free (paper) Dx?

DRDR
Rack 
Display

JFU PUPUPUPU

PUPU
Rack 
Control

•Could a standardized platform have a portal for “less 
standardized” non instrumented assays (RDTs and paperstandardized  non‐instrumented assays (RDTs and paper 
microfluidics? 
•I e a camera? Something else?•I.e., a camera? Something else?
•Installed base as driver for adoption even for paper 
microfluidics?
GHDx CenterGHDx Center

microfluidics?
•The broken regulatory system in LRS – can standards help?
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Center for POC Dx for Global HealthCenter for POC Dx for Global Health 
(GHDx Center)(GHDx Center)

• Evaluation, 
• PDP collaboration
• Training

• Participants are a mix of Dx technology developers 
and “Dx power users”and  Dx power users  

• 4 Levels of courses – didactic, lab, field, fellowship
htt // th /d t• http://www.path.org/dxcenter

GHDx CenterGHDx Center
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Thank you!Thank you!

GHDx CenterGHDx Center
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