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What is a Film & How it Works?

Thin & flexible continuous matrix/sheet that
carries drugs
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Building a vaginal film

Film formers
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Progress toward vaginal film development & translation

I\/Ianufacturlng/scale up

DIAGRAM OF A SOLVENT-CASTING FILM SYSTEM
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Vaginal films for HIV Pre-exposure
prophylaxis (PreP)
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HIV and Pre-Exposure Prophylaxis

Living with HIV New infections

39 M 1.3M
(3x UN target for 2025)

B Women and Girls ® Other

Pre-Exposure Prophylaxis is the Key!
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To achieve extended usability

¢ N

Mucoadhesion Sustained drug release

MK-2048 weelkly film

Cl:@\,ﬁ L% Goal: Develop a vaginal film incorporating MK-2048
o O that can provide drug levels for one-week

MK-2048
Integrase strand-transfer inhibitor
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Imparting mucoadhesion

H,C—OH  H,C—OH

Y, @ En) @)
| Ox.

NH, CI

Thiolated chitosan

. . COO-
oligosaccharides
e
e i Disulfide bonds
*~
-)"' /

T COO-

4 Sialic acid

Peptide backbone

Andreas et, al. Advanced drug delivery review, 57 (2005) 1569— 1582
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Imparting mucoadhesion to the film

Contrast MRI (Gd incorporated films) shows longer retention

Component Quick-dissolve Bioadhesive ) ) ) ) )
PVA v v Bioadhesive film Quick-dissolving film
Baseline _TO T_dhr T_24hr Baseline T0O T 4hr T 24hr
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Mucoadhesion (porcine tissue) Colposcopy (blue-dyed films) shows longer retention
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Incorporating sustained release

0
0 0
1 0 annous ocroate
Polylactide-co-caprolactone + _ Stamnots octoate
l 1 l 0 0 140 °Cfor24h

. .. - . L-Lactide €-Caprolactone L- Lactlde co-E-Caprolactone polymer
Biodegradable Elasticity/rigidity Film former P POy
Polvmer Monomer feeding ratio M, (KDa) M, M, /M, Actual ratio of Te (°C) » PLACL+PVA base film
Y (LA/CL) &kDa) ¥ LA/CL &
PLACL 90 90:10 13.8 29 166 90:10 36.86 —
PLACL 80 80:20 12.3 198 161 81:19 2775 > PLACL+Thiomer+PVA base film
PLACL 70 70:30 16.8 267 159 65:35 16.57

J Control Release. 2025 379:696-707
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PLACL films release MK-2048 in a sustained fashion
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Female pigtail macaques
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Films inserted once on day O
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Samples: plasma, tissue

DO D1 D2

(B la

CRS ==

ANNUAL MEeTine PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

D37

MK-2048 (pg/mL)

In vivo evaluation in pigtail macaques
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J Control Release. 2025 379:696-707
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Translating ER vaginal films to the clinic

Drug delivery features

Mucoadhesion o
Are these sufficient?

Sustained Release —

In vitro tox/safety

Preclinical PK/safety

Rapid translation to the clinic
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Acceptability features
Geometry: Size, shape, thickness
Flexibility
Insertion success

Cost & scalability
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User-feedback is central to film design

Design consultations & Participatory Engagements
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PAS-II/FACE/ Film acceptability
QUATRO/FAME (US & Africa)

ELAG Size & Factile_
properties (Pittsburgh)

Packaging &
de-medicalization

Insertion success & e
SAVSERPEREISE  instructions (Pittsburgh)

Usability/acceptability

MATRIX-002 (US, South Africa,
Kenya, Zimbabwe)
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Film size & tactile properties — FLAG study

Trial Design (N=32 pre-menopausal women)

2"x2" CEL 1"x2" CEL 2"x2" PVA 1"x2" PVA

@ - g
= . .
ﬂ Randomize to =PI SRS 2 Vagfnal Dlschargf . ’
® o Film Sequencg % Vaginal/vulvar Stickiness 7 (all PVA)

ﬂ Z Vaginal Ttching 3
g Vaginal Candidiasis 2
. s . . e e “ Vaginal Dryness 3
Self-administration of film, followed by clinician =® Leakage 3
observation and assistance PVA  CEL 2%2" 1'52" Ovenll Vaginal Odor 1

SUCCCsSs

W “)« |« Film size and base polymer (tactile properties) affect the success of vaginal

‘ N\, PG insertion, which could ultimately impact acceptability.
) / \\ ‘; /
) | Yy

CRS ==

ANNUAL MEETINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2925

/ * Insertion success increases with use experience.

/» Alarge size film with reduced stickiness is preferred by women.
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Learnings from Stakeholder meetings &
design consultations

Likes: discreet, self-administered, low cost, no pill burden
Questions/concerns: Impact of menses/sex, side effects, time to protection, square corners

I[:)After |mme;t5|r_\tg_ the fLOdECt n Water:L IttIITrTeISIately “[The film] was easy [to insert]. So, once you put it in there, then
€comes Soft, It Is not hard anymore, bu INK-many if you remove the finger it will stick in there...With the film
women would prefer something without sharp edges  4ctyally my partner couldn't feel if there is something in
and not square.” there.”
-MAA, AYP Liaison Officer, LVCT Health, MOSAIC NM, former QUATRO study participant, Zimbabwe

NextGen Squad member, Kenya

“How can we expect to put something square in a round hole?”
-Yvette Raphael, Executive Director, Advocates for the
Prevention of HIV in Africa (APHA), South Africa
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Square vs. rounded corners — MATRIX-002

Placebo films with extended release composition

I iy
-_“’
/ -

+ Trial to assess acceptability, usability and safety of two placebo prototype vaginal
films which differ in shape

2.0”
RO.4”X

» 100 participants (18-45 y/o) and up to 30 sexual partners

| <45 days | | No sex or use of vaginal products Sex/vaginal product use permitted

24-72 hour b Wk 8
Screening Phone Wk ur one Clinic
vi ’ Check Check Follow Up
v3 Ve
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Square vs. rounded corners — MATRIX-002

Preference for film shape

Film Month 1 Month 2
shape Mean (range) Mean (range)
N=84 N=75
Film A 8.0 (4-10) 9.0 (5-10)
Film B 8.9 (3-10) 8.8 (4-10)

Rating scale: 1-10, 10=high

Slightly higher preference for curved edge
film

No impact on sex
Some reported improvement
in pleasure

CRS ==

ANNUAL MEETINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

100% self-insertion success

Month 1 Month 2

N N
Films inserted 93 81
Inserted on 1st attempt 90 80
Insertion required 2 or more 3 1

attempts and/or assistance

No significant adverse events

“We tried having sex. | didn’t experience any irritation, or |
didn’t feel that there was something in there, you
understand? Things like that. So, it was a normal thing, you

7”

see.
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One-month film development

Lab ==

Experiments
Animal studies # Dapivirine film

Oral presentation by
Helena Zhang
(July 18 2025)

Placebo
Clinical Study

o

MATRIX-002

S—
Physiologic
Cost of Goods Modeling

_— Dapivirine+levonorgestrel
Dual purpose film

End-User &

Stakeholder

Feedback ]
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Challenges

Scale-up

Translatability of
preclinical models

Scale: 0.2 kg
50 units Scale: 20 kg
10,000 units

PBPK models

0 5 10 15 20 25
Time (days)
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Costs

Three
components

of costs

Cost of
delivery




Summary

Film matrix is tunable - mucoadhesion and sustained release
User-centered approach informs film development & film attributes

User
Delivery Market
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