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Microbicide
Development




Microbicides are products that can
be applied to the vaginal or rectal
mucosa with the intent of
preventing or significantly reducing
the risk of acquiring STIs including
HIV
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Mucosal Targets
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Mechanism of Action

prevention of
viral disruption STDs maintenance of [ Gel/cream:

normal microflora « physical barrier
* [ubrication

inhibition of reverse
transcriptase

| inhibition of HIV uptake fusion/absorption inhibition

by dendritic cells (e.g. polyanions, co-receptor
(e.g. anti-DC-SIGN) antagonists)

McGowan |, Biologicals, 2006



Preclinical Safety &
Efficacy
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Safety

Absence of evidence of harm

_|_
Absence of increased risk of HIV acquisition

but

Efficacy may be > safety
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Preclinical Safety

0 Cell lines
0 Microbiology

0 Animal studies

= Murine
m Rabbit
® Non-human primates

0 Explants
m Cervicovaginal
= Rectal
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Non Human Primate
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Rectal Lavage Assay

Lavage
fluid

U

Day 4 Day 4, TO
Combo 24 hrs post
Animal 3rd appllcatlon Day 4, T30 post 4th application

X 15X 30X

*Microbicides 2008, New Delhi, Poster #TA-057



Explant Model
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Colorectal Intestinal Explants

Endoscopic biopsies * Absorbable gelatin sponge

Abner SR et al. JID 2005, Watts P et al. AIDS 2006
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Colorectal Explant Model

HIV-1, ., and PMPA
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Clinical Development of
Microbicides
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Clinical Evaluation

0 Phase 1
m  Sexually abstinent (1-2 weeks; N = 40-60)
m  Sexually active (1-2 weeks; N = 40-60)
m Male tolerance study
0 Phase 2
m Expanded safety (6 months; N = 200)

0 Phase 2B
m  HIV endpoint study (12-18 months; N = 4,000)

0 Phase 3
m  HIV endpoint study (12-18 months; N = 9,000)

Mauck C et al. AIDS 2001



Phase 1 Vaginal Safety
Studies
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Key Endpoints

Signs and symptoms
Colposcopy
Microflora

Immune biomarkers
m Cytokines
®  Antimicrobial peptides

0 (Histology)

O O 0O 0O
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Phase 1 Rectal Safety

Stud
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Key Endpoints

0 Signs and symptoms
0 Sigmoidoscopy / anoscopy

o Mucosal injury
0 Histology
o Epithelial sloughing
o Cytokines
o T cell phenotype

o Microflora
0 Explant infection



R —
MTN-007

7-14 day 7-14 day
204 N-9 inte_rval inte_rval
(N=15) ‘ ‘
N=60 1% Baseline Single | 7 day daily
- Tenofovir Evaluation dose doses
(N=15)
(N=15)
Screening Endoscopy
No Safety/behavioral
Treatment assessment
(N=15)




The Microbicide Pipeline
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Microbicide Candidates

Uncertain Defense Entry / Fusion
Enhancers Inhibitors
oCiclopiroxolamine oMucoCept HIV | oCellulose sulfate n0Ch2L
oPraneem polyherbal | oAcidform™ gel | oCellulose acetate oTobacco-derived
oBufferGel™ nCarraguard antibodies / fusion
oVivaGel proteins

oAnti-ICAM-1 Ab
mAb B12, 2G12

omADb 2F5, 4E10

oDextrin-2 sulfate
oCyanovirin-N
nC85FL

Membrane Replication oCD4 1gG2
Disruption Inhibitors “KS-N, OS(H) oT20
oSAMMA
oAlkyl sulfates oTenofovir Slnvisible condom OT-1249
nSavvy (C31G) 0TMC-120 “Novaflux nSCH-C, D
nBeta cyclodextrin nUC-781 oPorphyrins nUK-427,857
OMIV-150 0PSC Rantes STAK 779
OMC1220 “BMS-806 oAMD3100
nC-731, 988 ~BMS-378806 el D'Il
1CMPD167 HBicyclams

DAptamers
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Microbicides in Clinical Trials

Phase | Membrane Defense Entry Fusion Replication
Disruption Enhancers Inhibitors Inhibitors
1 Ethanol in Lactobacillus Duet® PC-815
emollient CAP soft tablet UC-781
VivaGel|™ TMC-120
2 VivaGel ™
2/2B Invisible BufferGel™ PRO-2000 Tenofovir
Condom™
3 Acidform™ PRO-2000

Planned
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HIV Infection in Adolescents

10

+ Male JUN/JUL 1992
B Female

Prevalence (%)

| | | | | | |
<9  10-14 15-19 20-24 2529 30-39 40-49 >49

Abdool Karim Q, et al. AIDS 1992
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HIV Incidence in Young US MSM

15+

Incidence (29

Racial Group

Baltimore Young Men’s Survey: Sifakis F et al. JAIDS 2007


Presenter
Presentation Notes
15-29 years


Microbicide Studies
Recruiting Younger
Participants




HPTN-035 Demographic Data

BufferGel | PRO 2000 | Placebo No Gel
Average age (years) 26.2 26.3 26.5 26.3
Attended 63% 64% 62% 63%
secondary school
Married 62% 62% 63% 63%
Earns own income 43% 39% 42% 40%




MTN-004 / ATN-062
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MTN-004

0 Phase 1, SPL7103 &
(VivaGel®) or placebo S ]
gel 4B e L

- oW S R O Y o WL Y W

0 HIV-uninfected sexually o o yaﬁ* W ean
active young women LR A P e

0 18-24 years of age et g?a “?‘ k\ }%

o NICHD/ATN S A = YN
collaboration B, R en

0 Includes innovative AT f R N ;51
telephone diary sub 7 A E,M}
study (ATN-062) RS
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MTN-004

0 Phase 1, double blind, randomized,
controlled comparison with 14 days of twice
daily exposure to 3% w/w SPL7103 Gel or
placebo gel in HIV-uninfected sexually active

women
Arm Description N Frequency
1 SPL7013 Gel 20 BID (14 days)
2 SPL Placebo 20 BID (14 days)
Gel
3 HEC Placebo 20 BID (14 days)
Gel
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MTN-004 Endpoints

0 Primary
m  Safety

o Genital, general, laboratory

0 Secondary
m Adherence
= Acceptability
m Vaginal microflora

0 Exploratory

m Biomarkers
m PK
m Colposcopy



Microbicide Safety and Acceptability in
Young Men

We're cbout trust, respect
and commrtment.

4

Chlel Wiy Wil GIN0w OREr hoeeh

the institute GWHC - the institute GIMHC
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Microbicide Safety and Acceptability In

Young Men

0 NICHD RO1 submission
m McGowan / Carballo-Dieguez
m Pittsburgh, Boston, Puerto Rico
0 Phase 1 safety and acceptabllity of
VivaGel
m Ethnically diverse MSM (18-30)
m Consensual RAI in last month
m Unprotected RAI in last year
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Microbicide Safety and Acceptabillity in

Young Men
Stage 1A Stage 1B Stage 2
Screening 3 month Acceptability & Phase 1 VivaGel
Adherence study with rectal
240 MSM placebo gel safety study
Consensual RAI 120 MSM 42 MSM
In last month _
RAI in last 3 months 80% adherence in
URAL In last year _ Stage 1B
STI negative

e —————————————————>
McGowan & Carballo-Dieguez 2009
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Challenges in Adolescent Recruitment

Consent

Percelved cohersion

Community acceptance

Legal environment

Regulatory authorities

Use of contraception / pregnancy

O O O 0O 0O O
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Summary

o Microbicides have the potential to
significantly impact HIV transmission

0 To date most studies have enrolled
women >> 21 years of age

o0 More recent studies have, or will, enroll
from 18 years

0 Additional studies are needed to target
younger age groups
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