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Simple diagnostics for
complex markets

Workshop: Capillarity-based Microfluidics for Bioanalysis

October 1, 2011

Bernhard H Weigl
PATH Diagnostics Group
NIBIB Center for Point-of-Care Diagnostics
for Global Health (GHDx Center)
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The problems...

ePaper microfluidics will be most useful in markets
that are least able to pay for them or their
development

Assays for LRS need to:
*Work as well as ones for high-resource setting
*Cost 1/20 of a comparable HRS assay;
*\Work in adverse conditions;
*Require less training;
,*Have lower development cost (lower margins)
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More problems...

Markets are both fragmented and narrow

*Need and ability to pay not a

ighed

ePayer needs are different from user needs

Demand is unpredictable (political instability on

donor and implementer side)

*Regulatory systems are fragmented or broken

°|P is not always respected

Manufacturing volumes very variable with targets

*Diagnostics are not always trusted
7
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Attempts at solutions

*Product development partnerships (e.g., GeneXpert)

eDonor funding (e.g., GCGH)

elmprovement in or workarounds for regulatory
systems (e.g., BMGF Standards process)

*Open source needs assessment, development,
manufacturing, distribution (e.g., MODS)

*“Not-just-for-profit” business models (e.g. DFA)

*Development, manufacturing, anc

distribution by

and/for LRS stakeholders (e.g., Indian Dx Industry)
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The Business of Global Health

PATH's Guiding Principles
Private sector collaboration: for Private Sector Collaboration

INTRODUCTION

PATH's missian is Ioimprowe haalth, espacially e Fealh of worman and chidren. To achiee its
° ) missian, PATH identiiies, develops, and applies appropriaie and innovatis wiiniore o pobic haalth
() CI ea r I I n k to PATH S prablams, particubiry in low.resource saitings. Colbboration—induding colabomtion with the privaie
seclor—is a key elementin PATH's appraach.

PATH's goal for privaie sector calabomtion is 1o achieee magimum sustainable banafit for public healh

[ J [ J
I I h I h thraughangaging pricate sectarcolabortors o apply teir devalopment, manufacturing ard
g O a e a m I SS I o n distribution strengthes tesvand inncsatiea technalogies thal, in the absencearl PATH mokament, would

noi b a privake seciorproity.

PurposE AND ScoPpE

PATH devieloped thesa Principles for Private Secior Callibomtion o:

*Recognition of private- S —

COMmparies,
=+ Provide PATH s withguidance in managing private saciar colbbarations.

S e cto r n e e d S +  Prewidescument and potertial privabe seciar colbbaramrssadth an oversiea: of PATH's pamspectives
and espactation for colbiboratian,

PATH's Beard af Directors ard President Wby endorsa these prirciples. The principles comeey both the
braad direction and the specific actions that they oepoctaf al FATH teams: that fam collaboratians with

o i el or Companies.
These principlkes primar by address the allowing bypes of collabarations:

Transicr of a Tech nology Develo ped orCwned by PATH. PATH desolops a echnal oy indhause
and trasiars the inlelecal property (o a prisatesacior collabaraior for further deselopment,
maruiacuring ard distibution,

Supporl by FATH for Developmentof a Collabomior's Product. PATH provides sigrifican
remaLUces of expertisa (such as funding, managemant, co-devalapmeant, ard assistancewith clinical
shudiea] bo a priv ate sectorcalaborator i wpport the colaboalors desalopment of a product.

Support by BATH for Intreduction ofa Coll borato s Produc L, PATH supports and/or urdertakes
significant pragramrmalic sctieilie fweh = okl niak, spidamiokagizal sindies, and sdeacaey
programs ) that demanstrate ard communicaia tha public beadthvalue of a preduct produced by a
privaka saciar colaborator.

GHDx Center
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The PDP Model: Mutually beneficial,
collaborative partnerships

WHAT PARTNERS
BRING
\ ¢ Expertise in product
\ development
|+ Scientific and technical
capacity
» Intellectual property
/ » Manufacturing facilities
/ & equipment
» Large-scale
distribution systems
 Market-based
approach

WHAT PATH BRINGS

o Expertise in
developing
country health systems

 Presence in poor
countries

e Ability to strengthen
clinical trial capacity

* Financial support

e Technical expertise

o Strategic relationships

Intellectual property

Mutual benefit

GHDx Center
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The PDP approach to LRS diagnostics
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.
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The PDP approach to LRS diagnostics
development and introduction, cont’d.

PDPs work to remove risks for all partners:

— Technical: R&D, Transfer and support;

— Market: Data-driven user needs assessments;

— Clinical: Lab and field assay evaluation; and

— Uptake: Opinion leaders and health ministries involved

at early stage,

Resulting in viable low-resource Dx products with
lower profit margins
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Reducing Development Risk:
Case study — RDT for Chagas Disease
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* Regional disease,100.000 new cases/yr g b

:
W g
ey

: P
B o

N =
L Al

e Moderately-priced drugs exist
e Existing dx (ELISA, LabLemos) needs a lab L
e A strip test could increase access (can be field assay)g@

The Product Development Partnership:
e PATH develops assay prototype based on the ELISA antigen

e PATH transfers strip to distributor/manufacturer consortium
(Biomerieux/Fiocruz)

e Lab and field validation of manufactured prototype
e Grant funding less than <400K
f
. P%’rtner R&D investment is low, thus, a product with low margins
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Funding development of *«*
diagnostics for LRS

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

External funding: External funding: NIH RO1, External funding: foundations,
NIH R21, foundations U01, other grants, venture or corporate funding,
N foundatigns 297 Al
s N\ - N N
identify Conception a and B Lab Field Value Marketing/
need and Proof-of- prototype Validation Validation engineering/ distribution/
Principle development mfct scale-up, introduction
demonstration approvals
$200K $200K $6M $200K $500K $6M $7M

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

(J U
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Clinical (User) Needs Assessment

Process of defining unmet needs within healthcare
and determining how to fill them.

ldentify 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!

Examples at
http://www.path.org/dxcenter/assessing-clinical-
needs.php

GHDx Center
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Sustainable commercialization
of paper microfluidic assays?

Lessons from RDTs for paper microfluidi

ICS:

 Low barrier to entry: setting up ICS shop costs 30K

or less

e Many (hundreds) of LFS manufactures world wide
e Substantial number of reliable manufacturers,

very competitively priced assays
e [P has not turned out to be a barrier
e Lack of expertise, QC, regulatory syst

ems, ethics

has lead to many bad/non-functional assays
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Why transfer to manufacturing
partners in LRS?

e Commercial focus on LRS is critical
 Transfer to and manufacturing in LRS provides
e Commercial focus
e Capacity building
 Cost structure
e Hand assembly provides flexibility at some cost to quality

e Support needed for training, QC/QA, business functions

e Support and creation of regulatory systems, manufacturers
associations, standards.

GHDx Center
)
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Fostering New Dx Manufacturers
In Low- Resource Settmgs

Catalyzed by the GHDx Center:

e PATH Diagnostics has a 20-
year history of successful
transfers to Southeast Asia.

e Now KEMRI (Kenya):

- HIV, Hep C virus rapid
diagnostic test —
improvement of test and
manufacturing quality

- Help with regulatory and
marketing; make tests ready
for PEPFAR

- NAAT sample prep kit

GHDx Center
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Transfer and Sale of PATH-originate
Diagnostic Assays: Examples

\(=F13

Test, manufacturer Years sold  Units sold to date
transferred

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 3.9M
Malaria, Orchid 1998 1998-2008 >133 M
Malaria, SPAN 1999 2000-2006 >1M
Diagnostics
Malaria, Human 2001 2002-2010 >926,000
Pregnancy, Orchid 1998 1998-2008 26 M
HIV Dipstick (Wiener, 1998 1998-2007 17.9M

YHS, BRIA, SPAN)

Scanlisa RBP-EIA 1999 2006-2010 68 K




Detour: The BMGF GC Diagnostics ™"

Standards Initiative

S30-50 M to be invested by BMGH and GC Canada in
next generation diagnostics

Initiative to set standards for future diagnostics by any
participating manufacturers

ldea: Create open standards and installed base, and let
anyone develop and commercialize assays and
components that fit together

Standards can:
Drive adoption through installed base of instruments

Create “quality seal of approval” in the absence of unified
regulatory system

Focus manufacturers on needs of LRS



No Diagnostics Interface
Standards?

* Many intra-company closed interface standards:
— ISTAT
— Large lab chemistry analyzers
— Other POC chemistry analyzers

e |CSis “sort of” standard — not interoperability,
but usability standard

e Should paper microfluidics have standardization
element?

GHDx Center




“Dx Rack” Platform o =

Ra
PU PU Contro

|
\PU PU JFU PU  PU / %

“Rack” — “Platform Unit” — “Disposable”

Disposables handle chemistry and fluids

Platform units handle mechanics, optics, and
electronics of assay

Rack handles operating system, power, and
communications

Two-level device customization through selection
and combination of platform units and
disposables
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Is the BMGF standards process relevant for
instrument-free (paper) Dx?

4 )

.'fé = [ Sroplay ]
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*Could a standardized platform have a portal for “less

standardized” non-instrumented assays (RDTs and paper
microfluidics?

°|.e., a camera? Something else?

°|nstalled base as driver for adoption even for paper
microfluidics?

*The broken regulatory system in LRS — can standards help?
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Center for POC Dx for Global Health
(GHDx Center)

e Evaluation,
e PDP collaboration
* Training

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

e 4 Levels of courses — didactic, lab, field, fellowship
e http://www.path.org/dxcenter

GHDx Center




Thank you!




