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If we continue with a “business as usual” approach – employing
the same level of resources and the same interventions – we
will face near-certain increases in malaria cases and deaths.
It is our hope that countries and the global health community
choose another approach, resulting in a boost in funding
for malaria programmes, expanded access to effective
interventions and greater investment in the research and
development of new tools.
Dr. Tedros Adhanom Ghebreyesus
Director-General, World Health Organization
2017 World Malaria Report
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Introducing the first next generation
bednet: PermaNet® 3.0
Communities with high malaria transmission and
pyrethroid resistance have a new pioneering tool
to fight insecticide resistance: PermaNet® 3.0, the
first PBO LLIN on the market and the first
recommended by the WHO.
Backed by ten years of rigorous research, a unique
design and an obsessive drive to fight insecticide
resistance with a superior product, PermaNet® 3.0
meets the National Malaria Country Programs'
demand for an innovative tool to address the
alarming increase of mosquitoes with pyrethroid
resistance.

PermaNet® 3.0 builds on the success of
PermaNet® 2.0, the world’s most widely
purchased and tested Long Lasting Insecticide
Net (LLIN). WHO estimates that LLINs
contributed to 67% of the malaria deaths
averted. With more than 750 million PermaNet®
2.0 produced since 2003, PermaNet® 2.0 has
protected more than an estimated 1.5 billion
people from malaria across 200 countries on six
continents.

PermaNet® 3.0 offers a unique construction
marked by its distinctive blue roof and an
effective,
new
formulation.
Utilizing
a
combination of a pyrethroid insecticide and
piperonyl butoxide (PBO), PermaNet® 3.0
increases the efficacy of pyrethroids by blocking
the metabolic enzymes that the mosquito uses to
break down the insecticide. It offers the highest
level of user comfort, made from the softest, most
breathable polyester mesh, thus increasing the
likelihood of utilization. Since mosquito
behavioral studies show that mosquitoes first
contact the LLIN on the roof, PermaNet® 3.0 is
designed with a polyethylene roof panel
incorporated with deltamethrin and PBO to target
mosquitoes with metabolic resistance.
PermaNet® 3.0 is registered across most malariaendemic countries and is an early market leader
with the most deployed PBO nets. Today, more
than 10 million PermaNet® 3.0 nets are utilized
globally as part of a customized approach to
vector control.
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Product claims & features
Highly effective malaria prevention tool

Unique roof technology for increased killing of resistant mosquitoes

Robust and long-lasting

Easy to use, suitable for babies, children and adults

Soft polyester sides ensure user comfort

Supports vector control programs with reduced need for repeat
interventions because of its effectiveness and product reliability
Most trusted brand by humanitarians around the world who cite
Vestergaard’s quality management and commitment to the field

100 percent delivery on time guarantee
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How LLINs work to reduce malaria
Community protection

Insecticide treated nets protect
people by providing a physical barrier
against mosquitoes and a chemical
barrier that kills mosquitoes coming
into contact with the net.

Insecticide treated nets kill mosquitoes and when used by a majority of
the target population, provide protection for all people in the community,
including those who do not sleep under nets. High coverage of insecticide
treated nets can achieve community-wide benefits that effectively reduce
malaria transmission.

1700x
As insecticide resistance
develops, current vector
control tools, including LLINs,
become less effective.

When the insecticide on nets
no longer kills mosquitoes,
mosquitoes can bite through
the net and the community
effect that protects people not
sleeping under nets is lost.

There are now mosquitoes
with potent resistance
mechanisms that can
survive up to 1700 times the
concentration of insecticide
that kills susceptible
mosquitoes.

Warning signs of
control failure
include blood fed
mosquitoes inside
LLINs or mosquitoes
resting on newly
sprayed walls.

PermaNet® 3.0
A synergist, piperonyl butoxide
(PBO), is incorporated with the
pyrethroid, deltamethrin, in the
roof of PermaNet® 3.0 because
this is the first point of contact of
most mosquitoes approaching
a bednet. The PBO increases
deltamethrin efficacy by
effectively blocking the metabolic
enzymes that the mosquito uses
to break down the insecticide.

Insecticide:
Metabolic resistant
mosquitoes break
down the insecticide.
PBO:
PBO blocks
metabolic enzymes,
allowing the
insecticide to kill the
mosquito.
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Malaria and pyrethroid resistance
The WHO reports widespread pyrethroid resistance. In the 2017 World Malaria
Report, 81% of malaria endemic countries now report resistance to pyrethroids.

Change in estimated malaria cases
(2015 vs 2016)
Increase in estimated malaria cases

Insecticide resistance
status (2000- 2016 reports)
Confirmed pyrethoid resistance

Decrease in estimated malaria cases
Low malaria transmission
No malaria

Change in estimated malaria cases (2015 vs 2016) and reports of confirmed pyrethroid resistance in Anopheles
mosquitoes. Data sources: World Malaria Report 2017 and IR Mapper (www.irmapper.com)
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Pyrethroid resistance explained
How insecticides work
This binding is what
produces the toxic effect
that kills the mosquito

Insecticide
Target site is the specific site
of action within the mosquito
where insecticides bind

Resistance mechanisms
There are four types of resistance mechanisms recognized in mosquitoes. The two main mechanisms include
metabolic resistance (including cytochrome P450 monooxygenases, esterases, glutathione-S-transferases) and
target site resistance (including kdr mutations).

Reduced penetration

Behavioural resistance

Physiological changes
to the cuticle of
mosquitoes prevent
or slow down
the absorption
or penetration of
insecticides.

Modification in mosquito
behaviour to avoid the
lethal effects of the
insecticide. It may involve
changes in the time or
place of biting.

Target site resistance

Metabolic resistance

Mosquitoes have a ‘target
Mosquitoes have enzymes
site’ where insecticides
to detoxify foreign
bind in order to exert a toxic
materials. In resistant
effect. The target site can
mosquitoes enhanced
become modified so that the
enzyme systems break
insecticide no longer binds
down insecticides before
effectively.
they can have a toxic effect.
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The right tool in the right place
Pyrethroid resistance is threatening the efficacy of LLINs
and jeopardizing the larger public health goal of
eliminating malaria. Even if universal coverage of LLINs
was achieved, it has been estimated that the impact of
pyrethroid resistance will result in an estimated death
of 260,000 children under 5 years of age each year, with
an additional 55 million cases of malaria not averted
each year in the African region alone.
Switching to PBO nets can prevent 500 more cases per
1000 people per year over a standard net (an additional
70-80% reduction in a setting of 10% malaria
prevalence and 80% LLIN coverage), effectively
reducing malaria transmission.

Effective coverage
Effective coverage refers to LLINs that are used
and effectively kill mosquitoes. Study findings
that can help to drive use include:

• Significantly fewer blood fed mosquitoes were
collected when using PermaNet® 3.0 in areas

with pyrethroid resistant mosquitoes in Nigeria,
Ivory Coast, Ghana, Togo and Democratic
Republic of the Congo (Adeogun et al., 2012
(hut and village); Awolola et al., 2014; Koudou,
2012; Stiles-Ocran, 2013; Ketoh et al., 2018;
Bobanga et al., 2013 )

• In DRC, net users reported a higher chance

of a good night's sleep when using PermaNet®
3.0 (Bobanga et al., 2013)

• In Nigeria, net users perceived PermaNet® 3.0 to
more effectively reduce the number of
mosquitoes, bed bugs and cockroaches
compared to nets previously distributed in the
area (Adeogun et al., 2012)

Insecticide resistance has decreased
the efficacy of the most commonly used
insecticide class of pyrethroids. This
decreased efficacy has increased mosquito
survival, which is a prelude to rising
incidence of malaria and fatalities.
Hemingway J, et al. Averting a malaria disaster: will
insecticide resistance derail malaria control? Lancet,
2016, Volume 387, Issue 10029, 1785-1788.

As the leading PBO LLIN, PermaNet® 3.0 offers a more
nuanced approach to malaria control and elimination,
providing the right tool to move away from the “onesize-fits-all” and towards one that emphasizes
effective coverage. This more tailored approach
encourages the use of the most effective tools within
the local context.
Modeling suggests that pyrethroid-only LLINs are up to
40% less effective in resistant areas and concludes that
PBO LLINs are more cost effective in resistant areas.

Malaria eradication will benefit from key
lessons learned from the previous smallpox
eradication effort and from ongoing efforts
to eradicate polio and guinea worm.
However, this effort will also be different in
fundamental ways from its predecessors.
We must take an adaptive, problem-solving,
implementation approach by incorporating
new tools and insights as they emerge.
From Aspiration to Action: What Will It Take to End
Malaria, Bill Gates, co-chair, Bill & Melinda Gates
Foundation, and Ray Chambers, United Nations
Secretary-General’s Special Envoy for Financing the
Health Millennium Development Goals and for Malaria
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Quality and service
PermaNet® LLINs are developed and manufactured by Vestergaard, a social good company driven by the mandate to
make the world safer and healthier. Committed to malaria elimination, Vestergaard has been an early proponent of
customized malaria-interventions in its commitment to meeting the Sustainable Development Goals.
Vestergaard was the first to respond to the need for a new tool to fight insecticide resistance. In addition to the
development of PermaNet® 3.0, Vestergaard conceived IR Mapper (www.irmapper.com), an online platform that
tracks insecticide resistance across malaria endemic countries. Vestergaard is an active partner with local
governments, including a public-private partnership between Vestergaard and Noguchi Memorial Institute for
Medical Research in Accra, Ghana with a primary goal to strengthen research and development of vector control tools
and provide opportunities for knowledge sharing, capacity building and collaboration.
PermaNet® has among the largest installed production capacities in the industry, which have been scaled-up and
enhanced over the last 10 years for consistent quality.

Vestergaard promotes a culture of quality with the implementation of quality tools, plans
and systems in its manufacturing factories – to ensure the customers’ requirement are met.

Vestergaard ensures the highest quality of social compliance in our supply chains and our
manufacturing facilities are certified SA 8000.

Manufacturing factories and key raw material suppliers are ISO 9001 certified as a
minimum requirement.

Key laboratories engaged in insecticide analysis and textile testing for quality control are
ISO IEC 17025 accredited. Shipments undergo an acceptance inspection and quality-assurance
testing procedure in accordance with ISO 2859/ ISO 3951 before they are submitted to the customer.

The Certificate of Conformity reports the compliance of Vestergaard’s products on a shipment basis,
with supporting facts and data provided in the Certificate of Analysis and the Inspection Report.

The PermaNet® service package provides a laboratory testing service free of charge to customers.
This covers an evaluation of insecticide content, bio efficacy and an assessment of fabric integrity.

PermaNet® 3.0 is designed to last at least 20 WHO standard washes and 3 years of field use. However, the lifetime largely depends on usage and local
field conditions. Vestergaard does not stand liable for differences in the lifetime of PermaNet® 3.0 regarding field use, the differences arising primarily
due to potentially harsh washing conditions, exposure to UV rays, soiling, etc., under field conditions.
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PermaNet® 3.0 product specifications
ROOF

SIDES

100% polyethylene

100% polyester

100 denier

75 denier with
70 cm lower border

100 denier
without border

Deltamethrin content

4.0 g/kg + 25%

2.8 g/kg +25%

2.1 g/kg + 25%

PBO content

25 g/kg + 25%

Bursting strength

Min 400 kPa

Mesh

Minimum 20 holes / cm2

Dimensional stability

Not >5% shrinkage / expansion in both directions

Available shape

Rectangular

Available colour

Blue

Material

Yarn

Not applicable
Min 250 kPa

Min 350 kPa

White, blue

Full WHO specification

Brochure URL

http://www.vestergaard.com/permanet-3-0
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Customer support
Head Office
Vestergaard S.A.
Place Saint François 1
CH-1003 Lausanne
Switzerland

Regional Office (Africa)
Vestergaard Frandsen (EA) Ltd.
ABC Towers, Waiyaki Way,
7th Floor, P.O. Box 66889 – 00800,
Nairobi, Kenya

Regional Office (Asia)
Vestergaard Frandsen (India)
Pvt. Ltd.
309, Rectangle One, Saket
New Delhi – 110017, India

Regional Office (the Americas)
Vestergaard Fandsen Inc.
1920 L St NW, Suite 875
Washington D.C.
20036, USA

Tel.: +41 21 310 7333
Fax: +41 21 310 7330
E-mail: hq@vestergaard.com

Tel.: +250 20 4444 758/9
Fax: +254 20 4444 526
E-mail: kenya@vestergaard.com

Tel.: +91 11 4055 3666
Fax: +91 11 4055 3500
E-mail: india@vestergaard.com

Tel.: +1 571 527 2180
Fax: +1 703 997 3235
E-mail: usa@vestergaard.com

permanet.com
info@permanet.com

