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Executive Summary
This report presents the design of a picnic blanket, the Anty-Nix Picnic Blanket, that repels ants.
The design makes use of an oil-based ant repellent paracord barrier to send out negative signals
and keep the ants away. By attaching the repellent soaked paracord barrier to the edge of the
picnic blanket, chemical signals are sent from the barrier to the ants, causing them to turn away.
This is an effective repellent that is not toxic to people, pets or the environment.

Design Brief
1.1 THE PROBLEM
It is not only humans that are attracted to the scrummy food laid out on a picnic blanket – ants
are attracted as well. Animals, including ants, respond to chemical cues in food. The chemicals
found in many foods cause ants to move towards those foods. As ants move towards the food,
they release a chemical signal (pheromones) to attract more ants to the food source. What this
means is that ants on your rug can spoil the fun of a picnic.
1.2 THE SOLUTION
My design brief was to create a picnic blanket that acts as a barrier between ants and food; a
picnic blanket that sends out a negative signal to keep ants away.
I decided to design a picnic blanket barrier soaked in a repellent solution (rather than dry or
powered substances that may contaminate food and/or pets1) which will not be crossed by ants,
and where the repellent barrier can be unattached and be replaced, or removed when the
blanket requires machine washing.

1

Dry powdery substances don’t necessary act as a repellent in the sense of the ants turning away from a chemical
cue. Rather, these types of substances have the effect of clogging the ants’ respiratory system, so they can’t breathe.
(Ants don’t have lungs, but rather holes over their body by which oxygen enters and carbon dioxide leaves.) Clogging
their respiratory system is not the aim of this experiment. I attempted to find the most effective natural way to turn
ants away.
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1.3 INITIAL NEEDS ASSESSMENT
Criteria for Success
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Figure 1:
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Sketch
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1.3 PRODUCT ANALYSIS – EXISTING PRODUCTS
There exists a commercial product called the ‘Insect Shield’ Repellent Technology picnic
blanket2, which has been proven and registered to repel mosquitos, ticks, fleas and flies (not
ants). There are enough differences between this product and the Anty-Nix Picnic Blanket to
ensure that my design is not a ‘doubling up’ of something already on the market. My ant
repellent designed blanket:
§
§

§

is directed to repelling only ants
is aimed at preventing ants from crossing the barrier between them and your picnic food,
rather than killing them after they land on you or your blanket (the outcome of the Insect
Shield picnic blanket)
will use only naturally-based non-toxic substances with no-low irritability effects

Project Development
2.1 METHODOLOGY
To achieve the above criteria for success, the following methodology was employed:
1. To investigate what might be the most effective ‘natural’ ant repellent on the market.
2. To determine what might material might be suitable for use as a vehicle for the ant
repellent
3. To determine what might be the most functional way of attaching and detaching the ant
barrier from the blanket.

2.2 ESSENTIAL OILS AS EFFECTIVE ANT REPELLENTS
There are several different oils which acts as repellents; and combinations of some will increase
their effectiveness as a repellent.3 I used citronella oil, lemongrass oil, peppermint oil, lavender
oil, clove oil, eucalypt oil and orange oil for my search for the most effective ant repellent.
Citronella, eucalypt and peppermint seemed to be the most consistently effective performers. I
then tested combinations of these more effective oils with each other to see whether the effect
was improved. The results demonstrated that the citronella and peppermint mix appeared to be

2

The ‘Insect Shield’ Repellent Technology picnic blanket is made from 100% polyester and is treated with permethrin, which is a byproduct of chrysanthemums. According to the manufacturer it is safe and odourless. The United States Environmental Protection
Agency (EPA) has confirmed that toxicity for humans is low, though it is toxic to fish and cats in large quantities.
3

Studies have demonstrated that there is increased repellent activity if essential oils are blended together compared to any one of
the single essential oils that make up the blend (Dorsett, n.d.).
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the most consistently effective performer. This is therefore the mix that I used to infuse my
paracord barrier.

Control
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0.0
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in 5mm
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On paracord
strings
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Citronella and Peppermint
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inside straw food side of
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2.3 EFFECTIVE REPELLENT TRIM
I initially looked at mozzie repellent bracelets for suitable repellent and found that three-strand
plaited paracord seemed to be an appropriate material for the picnic blanket barrier. It is
durable and can be used over again, maintaining its flexibility and durability; it is light weight; it
is water and mildew resistant and dries very quickly (Jorgustin, 2014).
2.4 BLANKET-BARRIER ATTACHMENT & DETACHMENT
After undertaking a weighted matrix analysis to help me decide between zip and Velcro blanket
edging, I opted for Velcro edging.
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2.5 SAFETY IN DESIGN
I undertook a risk assessment of the design and note the following:
1. Skin irritation. Working with undiluted essential oils may not be toxic, but may be irritable
to skin. Although the essential oil repellent is not being applied directly to the skin, and will
evaporate, touching the paracord barrier may result in a burning sensation if the eyes,
mouth or nose is rubbed soon after.
2. Fire testing. The product will need to be tested for fire resistance or flammability to enable
the appropriate certification for the product, but this was beyond the scope of this initial
design, primarily due to time constraints.

Project Realisation
3.1 SCALE AND FINAL DESIGN DRAWINGS

See Appendix E for full set of drawings.

3.2 PRODUCT TESTING
3.2.1

‘Tea-towel’ Model Results

I tested a scaled-down model initially (‘tea-towel’ model). I wanted to ensure I was not wasting
time, effort and resources if the barrier was not functional. The results were positive, and there
was no need to modify the design.
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Tea Towel Trial
1.0
0.8
0.6
0.4
0.2
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No. of ants on the ant-repellent barrier

3.2.2 Prototype Model Results
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Prototype Trial
5.0
4.0
3.0
2.0
1.0
0.0
45 Minutes

90 Minutes

135 Minutes

No. of ants that have crossed over the control blanket
No. of ants that have crossed over the ant-repellent barrier

Testing demonstrated that no ants crawled onto the Anty-Nix Picnic Blanket prototype, although
several ants made it onto the control blanket.4
There were a lot of ants crawling around the perimeter of the control blanket but none adjacent
to the Anty-Nix Picnic Blanket. This suggests the ants were actively avoiding the area of the ant
repellent barrier.

4

Studies have shown that ants may not be able to re-direct themselves to a new food source if the pheromone trail is already
established, such that it ‘outcompetes’ any new trails to alternative food sources (Czaczkes et al., 2016). This is maybe why more
ants were not re-directed to the food source on the control blanket.
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PROJECT EVALUATION
4.1 EVALUATION AGAINST CRITERIA FOR SUCCESS
Criteria for Success
CRITERIA

MET OR
NOT?

COMMENT

/

Functionally effective

This objective was met because no ants made their way
onto the Anty-Nix Picnic Blanket; however further testing
is required to ensure it is scientifically reliable.

Easy to use

The paracord barrier was easy to attach and detach from
the blanket.

Safe

?

Its safety has yet to be fully tested. See sections 2.5 and
4.3.

Portable

The picnic blanket was easy to travel with and store away.

Light

The addition of the paracord barrier did not make the
picnic blanket weighty.

Durable

Durability will need to be further tested. Studies have
previously confirmed the durability of paracord.
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Easy to make

/ not
easy in the
sense of timeconsuming for
the purposes
of this
production)

Easy maintenance

The Anty-Nix Picnic Blanket is easy to store.

Small footprint

/

Aesthetically pleasing
Cost effective

The concept is simple, but the braiding of the paracord
was time-consuming; and I needed assistance with the
sewing. However, compared to similar products, it is easy
and simple to make.

See section 4.3 (Product Impact)
The braiding of the paracord looks attractive.

?

The production of the Anty-Nix picnic blanket was
expensive, because I need to trial several essential oils
before deciding of the most appropriate one to use.
Essential oils bought retail are not cheap, costing
approximately $10 for every 25mls.

4.2 DESIGN IMPROVEMENTS
Oils like coconut oil or vanillin could however be added as a ‘carrier’ to the repellent mix of
citronella and peppermint oil to slow down their evaporation activity, and improve the longevity
of repellent activity. Additionally, or alternatively, the product could be marketed as a D.I.Y.
product. Spray bottles of repellent could be sold with the blanket, allowing consumers to infuse
the blanket with the repellent, and ‘top-up’, at their leisure.
4.3 PRODUCT IMPACT
Considerations of both health and safety issues and environmental issues are important. The
essential oils making up the repellent spray have not been shown to have a negative impact on
wildlife or bird sources, unlike DEET, an active ingredient in most insect repellents. However,
handling the paracord barrier may cause skin irritation or allergies, and this requires further
testing to ensure any negative side effects are minimised and/or warned against.
4.4 CHALLENGES AND LIMITATIONS
The real challenges with this design process was time and weather. A few rainy days set me
back, and product testing of the samples and the prototype relied on fine weather. As a result,
further testing is required to ensure an adequate standard of reliability to say with scientific
confidence that my Anty-Nix Picnic Blanket is effective in keeping ants away.
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