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Out of the Landfill and into

An innovative insert for plastic food 
storage bags to be cleaned thoroughly 

in the dishwasher



Purpose 
● We should eliminate plastics in our life.
● If we use plastic products we should 

reuse.
● Many people do not reuse food storage 

bags 
● They end up being thrown out. 
● The purpose of my innovation: to allow 

for a way to easily wash food storage 
bags in a dishwasher

● They can then be  reused and kept out 
of the landfill.



Hypothesis 
If I design and create an insert that allows food storage bags to be 
washed in the dishwasher then the food storage bag will be 
cleaned thoroughly because the water will reach and clean all 
surfaces of the bag.



Background Research 
Environmental problems with single use plastic 

bags:

● Manufacturing one plastic bag takes over 16 milliliters of oil 
● Millions of bags are produced every year 
● The majority end up in  landfills 
● Many end up in the oceans every year
● Only 1% are recycled yearly
● It takes 500+ years for a plastic bag to degrade 



Background Research
Expert Interviews:
I surveyed consumers to see what they thought of plastic food storage 
bags. 

● The majority prefer to reuse them, washing them by hand.
● If they can't reuse them, they are likely to throw them out.
● Recycling was the least popular option.
● It used an above average amount of water when hand washing.
● Hand washing took an above average amount of time.
● They were uncomfortable reusing food storage bags if it once held 

raw meat.



Background Research
Food storage bags:
● Will eventually wear out.
● Can be used many times before they need to be discarded. 
● Ziploc representative: bags can be washed and reused by turning 

them inside out using warm soapy water.
● According to Ziploc, plastic food storage bags are safe when 

heated.



Background Research
Prototype Material:

PETG filament (polyethylene terephthalate glycol-modified)
● A common type of plastic used for 3D printing 
● Water resistant, chemical resistant, durable and can withstand 

higher temperatures. 



Materials 
● Ender 3 3D printer
● 3D printer filament (PETG)



● Plastic food storage bag
(17.7cm-width x 18.8cm-height)



● 30 watts (60 hertz) soldering 
pen for plastic welding



● Dishwasher
● Dishwasher Detergent 

(Seventh Generation)



Procedure 
1. I created a design that could 

support food storage bags in 
the dishwasher while allowing 
water to reach all surfaces of 
the bag.

2. I measured  the dimensions of 
the plastic food storage bag.



Procedure
3. On Tinkercad, I created a 3 
dimensional design. I had to create two 
designs as the first could not print 
properly.



Procedure
4. I created a cardboard model to make sure it fit 
properly in the dishwasher.

5. I made adjustments to my design and uploaded 
the file to Cura. This website turns it into a file that 
can be printed on a 3D printer.

6. I printed my design in two parts which took 10 
hours.



Procedure
7. When both pieces were done printing I 
welded them together using a soldering 
pen.



Procedure
8. Test #1 -  I put yogurt in the plastic 
food storage bag,  I put the insert in 
the bag and put it all in the 
dishwasher.



Procedure
9. I used peanut butter for the next 6 tests. 
Three times with peanut butter facing 
inward and three times with it facing 
outward.

10.  I recorded my results and 
observations.



Design 
4 Design Characteristics:

1. Support bag upright.
 

2. Hold the bag open to allow water in.

3. Needed to allow water to reach all the inside surfaces of the 
bag.

4. Needed to fit conveniently in the dishwasher without taking up 
too much space.



Design

● Met all of the characteristics.
● Too difficult to print.
● Quite fragile.

This design took 19 hours to print!

Design 1
My initial design is pictured here:



Design
Design 2

My second design is pictured here: 

● The main rectangular support holds the bag upright 
in the dishwasher.

● The triangular support prevents the bag from closing 
during the dishwashing cycle. 

It is more compact allowing it to be placed anywhere in 
the dishwasher. This design took 10 hours to print!



Observations 
I tested my insert three times and made the 
following observations:

● When I tested my insert on a yogurt 
covered bag, I observed that there was 
no visible residue on the inside or 
outside of the bag.
I observed that the bag was not 
damaged after the dishwashing cycle.



Observations 
● When I tested my insert on a peanut 

butter covered bag, I observed that 
there was a little bit of visible residue 
on the inside of the bag. I observed 
that the bag was not damaged after 
the dishwashing cycle.



Observations 
● When I tested my insert on a peanut 

butter covered bag that was flipped 
inside out so that the peanut butter was 
facing outward, I observed that there 
was no visible residue on the inside or 
outside of the bag. I observed that the 
bag was not damaged after the 
dishwashing cycle.



Observations 
My prototype was starting to warp from 
the heat of the dishwasher. 



Results 
The results were determined by visual 
inspection after it was cleaned. 

This is similar to how people would inspect 
their dishes when cleaned in the 
dishwasher.



Results 
Test 1: the insert cleaned out the yogurt that I put in the bag completely.



Results 
Tests 2-4 With peanut butter on the inside of the bag, the test results 
were less successful



Results 
Tests 5-7: With peanut butter facing outward, the results were a 
completely clean bag.



Results
Trends: 

Most of my trials were successful.

Outlier: 

There was visible peanut butter residue on the inside of the bag after I put 
it in the dishwasher (rightside-in). I dealt with this outlier by flipping the 
bag inside out. I decided that I should always flip the bag inside out in 
order to clean all surfaces thoroughly.



Conclusion 
My results confirmed that my hypothesis is correct. If I design and create 
an insert that allows plastic food storage bags to be washed in the 
dishwasher then the food storage bag will be cleaned thoroughly. 
Therefore this design will help convince people to reuse their plastic food 
storage bags instead of throwing them out.

If I were to move on with this innovation and manufacture it I would use 
the right plastic for the dishwasher. It would be manufactured using plastic 
molding instead of 3D printing.



Conclusion 
I conclude that my final design was very effective in allowing the bag to be 
cleaned in the dishwasher. It works best when the bag is flipped inside 
out.

My design was an efficient way to clean food storage bags. Being able to 
clean these in a dishwasher uses less water and takes less time than 
washing by hand.



Conclusion 
If I were to improve my design I would try to make it more rounded so that 
the water could wash out the peanut butter when the bag is right side in. I 
would also try to make it thinner so that the water could cover more bag 
surface without my design blocking the way.

If I were to do more tests, I would test my insert in different dishwashers 
with different heat settings. 



Variables 
Controlled Variables:  the variables that I kept the same throughout my 
project

● The type of bag I used
● The type of dishwasher detergent I used
● The amount of dishwasher detergent I used
● The dishwasher settings (cycle)



Manipulated Variable: the variables that I changed during my project

● The design of my innovation
● The way I put the bag in the dishwasher
● The items I put in the bag
● The quantity of the items I put in the bag
● How many other dishes there were in the dishwasher
● Where I put the bag in the dishwasher



Responding Variable: the variable that responded to the changes that I 
made

● How clean the bag was after testing



Sources of Error 
Some sources of error that might affect the 
results of my project may be:

● I did not put the bag in the same spot of the dishwasher every time. 
This might have affected my results as some spots of the dishwasher 
might clean better

● I did not do a proper laboratory test on the bag to see if there was 
any bacteria on the inside. I felt that a visual inspection of the bag 
was suitable because that is how the average person decides 
whether their dishes are clean after running them through the 
dishwasher.
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