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Overview

• Novel Vaginal Rings
– NES/EE one-year ring
– Dual protection pod-rings

• Transdermal gels for male contraception
• Intra Uterine Contraception
– IUBall
– Nitinol Frame

• New Materials
– Microarrays
– Mesh
– microchips

New Contraceptive Rings

Delivers NES/EE 150/15µg /day
13 cycles 
3 weeks on followed by 1 week off
the Population Council
Sponsored by USAID, NICHD, WHO

•One-year vaginal ring*

• Progesterone 3-month
•NES/E2 Vaginal Ring 

•Dual-protection ring with 
anti-retroviral agents 
and contraceptive 
steroids

The ring body is made up of 
a silicone elastomer which 
holds four to ten pods 
containing different active 
pharmaceutical Ingredients 
(APIs):
ARVs, E2, Progestin for 
multipurpose prevention 
technology (MPT)

Moss JA, Oak Crest Institute of Science, AAC 2013

Pod- Vaginal ring Overview

• Novel Vaginal Rings 
– NES/EE one-year ring
– Dual protection pod-rings

• Transdermal gels for male contraception
• Intra Uterine Contraception
– IUBall
– Nitinol Frame

• New Materials
– Microarrays 
– Mesh
– microchips

Transdermal gel for male contraception

Gel Formulation and Usage Potential Clinical Benefits

– Each daily 5.0 ml dose 

delivers Nestorone 8mg + 

testosterone 62mg

– Dose absorbed 10% (~800µg 

of NES and 6mg of T/day)

– The gel is alcohol-based 

(enhancer)

– Self-administered by the 

subject

– The gel is colorless, and is 

rapidly absorbed, should 

leave no residue on the skin.

– Reservoir effect  prolongs 

half-life

• NES and T were shown to 

enhance neuroregeneration

• NES metabolites do not 

interact with GABA-R, hence 

less side-effects on mood 

and sleep to be expected

canister

sachet
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Suppression of Spermatogenesis by 
NES+T gel Vs T gel alone (CCN007)
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Azoospermic
<=1 million/ml
<=3 million/ml
>3 million/ml

Treatment Recovery

T gel 
100mg/day

NES 8mg/day 
+ T gel 

100mg/day

Ilani et al JCEM, 2012
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New formulation for Male contraception: Liqui-Patch®
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Slide courtesy of: Wolfgang Kehr, Epinamics
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VERACEPT™– NITINOL BASED IUD

VC175
replaces the plastic 
T frame with a 
spring-shaped 
nitinol frame 
-low doses of 
copper strategically 
placed
at the internal os
and the tubal ostia 
(VeraCept®).

Reeves MF et al. Contraception. 2017 Jun;95(6):544-548

LEVOCEPT™

•Flexible shape memory 

frame

•52 mg of levonorgestrel

•Smaller insertion profile

•Pre-loaded Introducer

•Pre-trimmed retrieval 

thread

https://www.contramed.com/

INTRA-UTERINE BALL (IUB™)

• The IUB™ is made of a shape 
memory alloy wire,  which 
tolerates flexion well while 
always returning to its preset 
shape. 

• 17 pure copper spheres are 

threaded over the wire. The 
total copper surface area is 
300mm2 . 

• Once deployed, the IUB™ is 
approximately 12mm in 
diameter; IUB™ is for 5yrs

https://www.ncbi.nlm.nih.gov/pubmed/?term=reeves+m+and+katz+b
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Copper-UPA-IUS Design
T Shape

UPA
Load

Target Doses:
200mm² Cu
5, 20, 40 µg/d UPA

Proof of Concept study
ongoing

• Patent submission in Europe and the US filed December 2012 
• Public-Private partnership:  Population Council- HRA Pharma-

HLL India
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Research of nano-biotechnologies in 
drug delivery

• More specific drug targeting and delivery,
• Reduction in toxicity while maintaining 

therapeutic effects,
• Greater safety and biocompatibility, and
• Possibly “greener” than current delivery 

systems?

Micro-Needle patch

A patch containing 36 dissolving microneedles

is shown on a fingertip. The microneedles dissolve 

within minutes after insertion into skin to release 

encapsulated  drug or vaccine. Each microneedle is 900 μm tall. 

(Credit: Jeong-Woo Lee, Georgia Tech Institute)

On-demand or for long-term use

Electrospun drug-eluting fabrics
Innovative dosage form 
for intravaginal
drug delivery using drug-
eluting fibers fabricated 
by electrospinning. 

Electrospun drug-eluting 
fabrics can combine 
several molecules in drug-
eluting fabrics delivered 
at different doses and 
pace

Drug-Eluting Fibers for HIV-1 Inhibition and Contraception
Ball C, .. Woodrow KA PLoS ONE 7(11)(2012)

Composite materials for LNG and TFV

Slide: courtesy 
Kim Woodrow UW Bioengineering | Woodrow Lab  

Blakney, A.K. et al., 2014. Int. J. Nanomed. 9, 2967.
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Krogstad EA, … and  Woodrow KA.
Nanoparticle-releasing nanofiber composites for 
enhanced in vivo vaginal retention.
Biomaterials. 2017 Nov;144:1-16

Composite fibers containing etravirine-loaded 
nanoparticles provided approximately 30-fold greater 
retention of nanoparticles in the reproductive tract at 
24 h compared to aqueous suspensions. 

Micro-electrochemical system (MEMS)-based 
drug delivery systems called Microchip 

Sutradhar KB, Sumi CD. Implantable microchip: the futuristic 
controlled drug  delivery system Drug Deliv. 2016 (Jan). 
.

MicroCHIPS develops a new wireless device that delivers 30µg/d 
LNG for up to 16 years. The chip is implanted under the skin and
could be deactivated and reactivated using a wireless remote, 
allowing the users to turn it off and on “on-demand”.
In near future implantable microchip will replace the conventional
drug delivery systems

CONCLUSIONS
• Access to effective contraception is an essential 

component of reproductive health, ensuring that 
every child is wanted, and preventing abortion still 
unsafe in many countries

• New non-oral user-controlled methods have been 
recently approved and offer more options to women

• Novel technologies will include user-controlled, 
easy to use, long-acting delivery systems easy to 
insert by health providers

• Increasing the choices for men and women, may 
reduce the burden of unintended pregnancies and 
decrease maternal mortality globally.
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The Population Council conducts research 
and delivers solutions that improve lives 
around the world. Big ideas supported by 
evidence: It’s our model for global change.

Ideas. Evidence. Impact.
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