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Drug Discovery: Dapivirine

» Highly potent ARV (NNRTI) QNIE ﬁ h
| |

O Acts inside cells in the vagina to
block HIV’s ability to multiply

e Originally tested by Janssen as therapeutic
 |[PM approached Janssen in 2004

O Negotiated royalty-free license to develop as topical
microbicide for HIV prevention in developing
countries

O Expanded to exclusive worldwide rights agreement in
2014
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Dapivirine Ring — Early Prototypes

 Advantages: long-acting, easy to use

e Incorporated women'’s feedback from market
research

e Extensive development
program to identify:
O Optimal design for drug release
O Safe, stable materials

 Three prototypes tested in
clinical trials (2004-2008)
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Fourth Time’s a Charm:
Ring-004

* Flexible silicone ring
* Self-inserted every 4 weeks

e Slowly releases drug into
cervix and vagina

* Highly acceptable to women
and their male partners

e Women are willing to use the
ring if it is found effective
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Meeting Manufacturing Demands

2005: IPM built a clinical
trials manufacturing facility
for gels, helping to shorten
trial time lines

2007: Initiated expansion
for ring manufacturing

2010: Scaled up by
transferring technology to
partner QPharma (Sweden)
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e
Dapivirine Ring Phase lll Program

IPM 027 Long-term safety and efficacy study
The R/ng StUdy * 1959 participants, ongoing (2012-2016) in Africa

MTN-020 Safety and efficacy study
ASPIRE ® 2629 participants in Africa (2012-2015), in data analysis

e Drug-drug interaction (one completed; one ongoing)
e Extended use pharmacokinetic profile(completed)

Add|t|0na| Safety e Condom functionality — male (completed); female (clinical

. study report in finalization)

StUd IS e Safety in women >45 (database lock in process)
e Safety in adolescents (ongoing)

e Menses and tampon use PK (ongoing)
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http://www.niaid.nih.gov/

b
Why Two Parallel Phase Il Trials?

e Regulatory approval usually requires results from
at least two Phase lll clinical trials

 One Phase lll trial can take 4-6 years, from
design to data analysis

Running two clinical trials in parallel saves time—
enabling rapid regulatory submission if the
dapivirine ring demonstrates safety and efficacy
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Looking Ahead to Results

First efficacy results
expected as soon as
early 2016
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From Development to Access

Launch &
Access

Regulatory
Approval

Clinical
Trials

Regulatory and Access Planning
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e
Timeline to Roll-out

IPM 027
The Ring Study M=

WaE e ASPIRE
o it
020/ Open-label E-S%;M
ASPIRE extension studies:
IPM 032 & MTN'OZS Hwﬂp(eg}:flf:ﬁﬁtlpln’%hnsim

Supporting Safety and PK Studies

Dapivirine Ring Regulatory EMA Art 58
Consultations
WHO PQ African NRAS (submission & approval)

US FDA
S. Afr. MCC
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Planning for Product Introduction

From...

Phase Il clinical trials
(The Ring Study and
ASPIRE)

Small-scale
manufacturing

Regulatory dossier
preparation

Regulatory approval
Post-efficacy access

Affordable and sustainable commercial
manufacturing

WHO pre-qualification and guidelines

for product use
Optimized supply chain
HIV and product awareness
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b
Regulatory Considerations: Dapivirine

* Dapivirine is a new chemical entity (NCE)

 Approval pathway for a NCE for HIV
prevention is more complex than for an
already approved treatment drug being used
for prevention (like Truvada for PrEP use)

e Need to include more comprehensive safety
and quality data
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Regulatory Authority Consultations

Scientific and regulatory advice on Phase Il trial design and
requirements:

e US Food and Drug Administration (FDA)
e European Medicines Agency (EMA)

Country-specific requirements from
national regulatory authorities (NRAs):

5 E-E= Uganda

-Zambla

E South Africa EZlmbabwe
z Tanzania
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http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI5Pq-k9u5xwIVjBfbCh2Dwg6J&url=https://commons.wikimedia.org/wiki/File:Flag_of_Kenya.svg&ei=NtvWVeSHLIyv7AaDhbvICA&psig=AFQjCNH3ug3uIYavSFl5NrHAprSq04TD9w&ust=1440230582835944
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIsL7UsNu5xwIVUmvbCh2lFQzJ&url=https://en.wikipedia.org/wiki/Flag_of_Malawi&ei=c9vWVfC4NtLW7Qalq7DIDA&psig=AFQjCNH-_FOc094o29HGAKzqLSOx9Igl2g&ust=1440230643982686
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI5-Hjz9u5xwIVI63bCh0bqAMx&url=https://en.wikipedia.org/wiki/Flag_of_South_Africa&ei=tdvWVaezCaPa7gab0I6IAw&psig=AFQjCNGv0-4yCRMmDzhhlg5eQSG1OIWRbQ&ust=1440230709209973
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI68GB6du5xwIVQwbbCh309gEe&url=http://buzzkenya.com/tanzania-flag/&ei=6tvWVeukBMOM7Ab07YfwAQ&psig=AFQjCNH_b5vThhRBXXrDX7sRVofGIkevkA&ust=1440230762158160
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI9crb_9u5xwIV6GrbCh3vcQeZ&url=https://en.wikipedia.org/wiki/Flag_of_Uganda&ei=GdzWVbXaKejV7Qbv453ICQ&psig=AFQjCNG_Gz17qR4qVAhm6clQ--Sg7yR4hw&ust=1440230809774344
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI8NrVlNy5xwIVpBTbCh3VNwbJ&url=http://www.freeflagicons.com/country/zambia/&ei=RdzWVbCkJqSp7AbV75jIDA&psig=AFQjCNHVI4Bp4v7-M37UZagii4f6tJzc3g&ust=1440230853743429
http://www.google.co.za/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIj8Scqty5xwIVxxTbCh2T1A61&url=http://flaglane.com/download/zimbabwean-flag/&ei=ctzWVY_DMsep7AaTqbuoCw&psig=AFQjCNFig4fwA2tBgadCef9bnR4d8S-QIA&ust=1440230898944247

WHO Prequalification (PQ)

* Process to evaluate
whether a drug meets
global standards of:

O Quality, safety, efficacy

e Many African regulators

use WHO PQ to determine
which new products to approve, and also

review FDA and EMA decisions

INTERNATIONAL
PARTNERSHIP FOR

MICROBICIDES




b
Regulatory Application Requirements

 Each country has a different application format

* However, each country requires the same types
of data from early preclinical tests in the lab
through efficacy studies

* For the dapivirine ring, this means that IPM is
organizing 13 years of data and findings from
nearly 250 studies into each application
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Preparing for Regulatory Submission

IPM is assembling a global dossier of all data on dapivirine ring:

Q Product quality (CMC)
O Janssen and IPM preclinical study data

Q Safety and Pharmacology
0 Janssen and IPM preclinical study data
O IPM and MTN clinical safety study data
O IPM pharmacokinetic study data
O Integrated safety data of clinical studies

Q Efficacy (The Ring Study and ASPIRE)
o Integrated efficacy data of Phase lll clinical studies

This will allow us to more quickly format specific applications to
different regulatory agencies throughout Africa
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Phase lllb Open-Label Follow-on Studies

 \When Phase Il trials show efficacy, open-label
follow-on studies would be conducted to:

0 Give women who were enrolled in The Ring Study
and ASPIRE pre-licensure access to the dapivirine
ring

O Collect additional information on safety and
adherence to support broad product roll-out
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(%)) HOPE

D R E A M Out of ASPIRE, there is HOPE

Dapivirine Ring Extended Access and Monitoring
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Dapivirine Ring Phase Illb Studies:
DREAM & HOPE

DREAM (IPM 032) HOPE (MTN-025)

Primary Objective Long-term safety and adherence
Design Open-label
No. of participants Follow-on to IPM 027 Follow-on to MTN-020

1-monthly (no additional rings)

o{TTscorevre e :
ollow-up Regimens 3-monthly (optional: 2 additional rings)

Treatment Regimen 1-monthly ring replacement
Product use period Approx. 1-year follow-up with option to extend
2016 or 2017, pending 2016, pending ASPIRE

Expected start The Ring Study efficacy efficacy
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T
Commercial Manufacturing Summary

e QPharma will be commercial launch partner
* [PM working with Trelyst as potential long-term,
low-cost commercial supply partner

O IPM and Trelyst are developing a bridging strategy to
support transfer to Trelyst as a commercial
manufacturer

e Capacity in place to meet commercial demand with
ability to scale up

* COGS at launch of ~S5/ring with potential to
reduce to ~S2/ring
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Key Elements for Ring Introduction

Commercial .
Manufacturing &

Supply

Engage potential commercial manufacturing partners

e Explore commercial procurement and distribution options (supply chain)

Economics & * Cost-effectiveness and willingness-to-pay studies

Financing * Understand access-related funding requirements and opportunities

* Demand forecasting, stakeholder and social network mapping

* Meet with country-specific stakeholders

* Product awareness, education and demand-generation/marketing
e Demonstration projects and implementation research

Country Strategy,
Planning &
Implementation

Public Affairs e Engage in policy discussions and knowledge building with key global, regional and
Policy & local partners, donors and advocates

@) 11t lile=iite il Develop strategy to influence WHO guidelines for HIV prevention using vaginal rings

J
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Timeline to Roll-out

2015 2016 2017 2018 2019

WHO PQ African NRAS (submission & approval)

US FDA
S. Afr. MCC

* Earliest possible
launch
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Current IPM Donors

BILL&MELINDA
(GATES foundation

o

. Trish Aid

%{d

Department of Foreign Affairs
Ministry of Foreign Affairs of the An Roinn Gnéthai Eachtracha
Netherlands
MINISTRY OF FOREIGN AFFAIRS OF DENMARK
INTERNATIONAL
DEVELOPMENT COOPERATION

=
U Kaid ‘?(' Flanders NORWEGIAN MINISTRY

from the British people State of the Art OF FOREIGN AFFAIRS
D F I D Department for

International

Development Norad

The contents of this presentation are the responsibility of IPM and do not necessarily reflect the views of its donors.
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