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120 million unplanned 
pregnancies each year

65% of unplanned pregnancies 
arise from nonuse of 

contraceptive methods

14 million unplanned 
pregnancies in Sub-

Saharan Africa

41% women discontinue short-
acting birth control methods 

Unplanned Pregnancy

UNAIDS (2023); CDC (2023)

Global HIV and Unplanned Pregnancy Prevalence

Sub-Saharan Africa 
accounts for 68% of 
global HIV infections

19.2 million women are 
living with HIV

1.5 million people 
became newly infected 

in 2021

38 million people are living 
with HIV

HIV



Ultra-Long-Acting Multipurpose Prevention Technologies

Expand preventative options, bring choice and empowerment to women and girls, and make a 
global impact in women’s sexual and reproductive health  

US PTO 11,219,595 B2
U.S. PCT/US21/50949

U.S. PCT/US22/35713

Ultra-Long-Acting ISFIs

2

Solid Implants based ISFI 

technology for LA Delivery 

of DTG and/or RPV

1

PLGA-based ISFIs for LA 

Delivery of DTG 

PLGA-based systems

3

PLA-based ISFIs for LA 

Delivery of EFdA

PLA-based systems

U.S. PCT/US20/16061
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Fabrication of 3D Printed Intravaginal Rings 
for Controlled Drug Release

Innovative MPT 
US PTO 11,219,595 B2 / European Patent 

3432889 / Canadian Patent No. 
3,018,148 / US PCT/US21/50949 / U.S. 

Provisional Patent No. 63/762,296 

Photo: PATH/Gabe Bienczycki



Sustained delivery of progesterone over 30 days

Anelleo, Inc. (AnelleO) ; www.anelleo.com

AnelleO PRO

Where 3D printing meets women’s health

Spinoff Company – AnelleO, Inc. 



Example of Fabrication
o Freedom of design allows us to 

completely re-engineer the IVR 

o Ability to use design to control release 
parameters

o Ability to incorporate previously 
incompatible APIs/multiple APIs

o Complete drug release

o Rapid device development tailored to 
new indications & specific TPP

3D Printing of Intravaginal Rings (IVRs) with CLIP

Janusziewicz R., Benhabbour S. R. et al.; Advanced Materials Technologies, 2020.
Janusziewicz R., Benhabbour S. R. et al.; Materials Today Chemistry, 2022.

US PTO 11,219,595 B2 / European Patent 3432889 / Canadian Patent No. 3,018,148 / US PCT/US21/50949 / U.S. Provisional Patent No. 63/762,296 



Design and Fabrication Approach

Janusziewicz R., Benhabbour S. R. et al.; Advanced Materials Technologies, 2020
US PTO 11,219,595 B2 / US PCT/US21/50949 European Patent 3432889 / Canadian Patent No. 3,018,148 / US PCT/US21/50949 / U.S. Provisional Patent No. 63/762,296 



3D printed IVRs compatible with a wide range of APIs

Drug Incorporation

PCT/US21/50949, Benhabbour & Janusziewicz

Janusziewicz R. et al. Materials Today Chemistry, 2022.

Drug loading independent of IVR manufacturing



MPT IVRs

❖ Islatravir (ISL or EFdA) – Antiretroviral (HIV)
❖ Ethynyl estradiaol (EE) – Contraceptive
❖ Etonogestrel (ENG) – Contraceptive

NIH NIAID R01AI150358 
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ISL-TP concentrations from PBMCs are near or above the PK 
benchmark after 28 days

0 7 14 21 28

0.001

0.01

0.1

1

Time (days)

D
ru

g
 p

la
s

m
a

c
o

n
c

e
n

tr
a

ti
o

n
 (

n
g

/m
L

)

ENG (NuvaRing)

EE (NuvaRing)

EE (CLIP MPT IVR)

ENG (CLIP MPT IVR)

CLIP MPT IVR

Removal
NuvaRing

Removal

ISL/EE/ENG CLIP MPT IVR

Young IC, Benhabbour SR et al. Biomaterials 2023

No IVR

Placebo

Drug

Fig. 8 Top left panels show matured air-
interfaced VEC cultures in 24well format
transwells. Triplicate cultures were incubated
with or without the indicated IVRs for 48h
before imaging at 4X magnification showing no
obvious impact on the health or integrity of the
multilayers. Top right shows the trans-epithelial
electrical resistance (TEER) of 6 replicates for
VEC cultures incubated with no IVR (black), a
placebo mouse size (3 mm OD) IVR (open blue)
or mouse size EFdA/ENG/EE IVR (filled blue) for
48h. Parallel transwell cultures were established
with one of three selected vaginal microbiome
(VMB) communities dominated by Lactobacillus
crispatus (LC), bacterial vaginosis (BV)
organisms or L. iners (LI). VMB communities
were stabilized for 24h prior to placement of
the IVR. After Teer measurements were
obtained, DNA from the cultures were analyzed
by qPCR array for community profiles (bottom
panels) for each of the 3 VMB. LC = L. crispatus,
LJ = L. jensenii, LI = L. iners.

IVRs were well tolerated in vivo (sheep 
and macaque) and ex vivo (VMB and VEC)
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SHIV Challenge

Week

Day -3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Day 87

Dose-Ranging PK & Efficacy of a 90-Day MPT IVR



In vitro Optimization of ISL IVRs
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30-Day In vivo Dose-Ranging PK Study

CONFIDENTIAL UNPUBLISHED DATA



30-Day In vivo Crossover PK Study
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90-day In vivo Dose-Ranging PK Study
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In vivo Macaque Efficacy Study
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In vivo efficacy of ISL-treated macaques following
SHIV162p3 challenges. Percent uninfected
macaques post IVR insertion. (n=2 real time, n=6
historical controls, n= 6 3D 60 mg ISL IVR).

EFFICACY AGAINST REPEAT LOW DOSE CHALENGE

First ever PrEP of a 90-day ISL IVR 
demonstrating complete protection 

from 12 weekly exposures of  
SHIV162p3 in pigtailed macaques.

CONFIDENTIAL UNPUBLISHED DATA



Summary

➢ Demonstrated ISL IVRs elicited sustained drug release for > 90 days following a 
single administration

➢ ISL IVRs were well tolerated at all three doses of ISL

➢We completed the first ever pre-exposure prophylaxis (PrEP) efficacy 
evaluation of a 90-day IVR in preventing vaginal SHIV162p3 acquisition in a 
repeat low-dose weekly challenge macaque model

➢We demonstrated complete protection from 12 weekly exposures (22 weeks 
including follow up)

➢ Findings support further development of a 90-day MPT IVR co-formulated with 
ISL/EE/ENG for long-acting HIV PrEP and hormonal contraception in women 
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