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The aim of this study is to analyse the environmental impact that an Oral-B electric toothbrush has through its life stages and redesign it considering the impact. 
This study will be based on quan�ta�ve data obtained from the Cambridge Engineering Selector (CES) Eco Audit Tool. The tool will provide insights into materials 
and manufacturing impacts with the assump�on that all the components end in landfill. The usage stage will be based on empirical analysis of primary research 
and personal experience. 

2. Scope of the Study:  
The study will consider all the life cycle phases and 12 replaceable heads while excluding other materials needed to clean teeth: water, which varies in volume for 
each user, toothpaste, floss, and mouthwash; the la�er three will all vary user to user. 

The electric toothbrush is a u�litarian product that helps maintain oral hygiene. The product is intended to be used at a minimum of 2 �mes per day, for 2 minutes 
each �me, for about 3 years. 

3. Func�onal
         Unit:  

Tooth Cleaner keeping  teeth clean and healthy, 2 �mes per day  for  3 years

Product LifespanUsage Pa�ern

4. System Boundary:
The system boundary diagram shows the main 
materials and components that will considered 
for the Life Cycle Assessment (LCA). 
The LCA will consider these components: 
handle, head, charger, replaceable heads, and 
packaging. 
The items inside the do�ed line will not be 
considered due to the variable by each user.

PART 1
1. Goal of the Study:  

1. Brush Head Replacements (8x)1. Toothbrush Handle 
2. Brush Head
3. Charger Unit

1. Plas�c Blister
Packaging

1. Paper + cardboard
Packaging

1. Toothpaste
2. Water
3. Floss
4. Mouthwash Fig. 1 - LCA System Boundary



5. Disassembly:

1. 4.1 Packaging Blister 1. 4.2 Paper Packaging Marketing

1. 4.3 Packaging Booklets

1. 4.4 Packaging Boxes

The disassembly led to the discovery of 27 components. 
Some components were not taken apart due to the manu-
facturing, water-�ght quali�es, or adhesives. The charger 
unit could not be taken apart because the plas�c base and 
the electronics were completely fused together with an 
epoxy resin which is used as an insulator (Electrolub, 2019). 
The weight of each component in the charger was es�mat-
ed by using volume mul�plied by material density. Other 
electronics were inside the handle: the motor, circuit board 
and ba�ery. The circuit board was considered as one 
component when running the LCA as were the ba�ery and 
motor. 
All plas�cs were completely disassembled and considered 
individually for their specific material and weight. The 
bristles were cut out of the head but some of the material 
remained at the base of the head due to the manufacturing 
process where “bristles are stapled securely inside the 
pre-cut holes” (how the toothbrush is made). The head and 
bristles were weighed before and a�er the bristles were cut 
from the plas�c head to calculate the weight of each.

1.3.1 Base

1.3.2 Electronics

1.3.3 Epoxy1.3.4 Cable

1.3.5 Plug

1. 3 Charger U
nit

1. 1 H
andle

1. 1.1 Main Body

1. 1.2 Handle Grip

1. 1.3 Handle Head

1. 1.4 Rubber Ring

1. 2 Bristles’ H
ead

1. 2.1 Molded Head

1. 2.3 Bristles

1. 2.2 Inner T-Bar Head

1. 1.18 Rubber Seal

1. 1.17 Inner Gear 2

1. 1.16 Yellow Gear

1. 1.15 Inner Gear 1

1. 2.4 Brush Head

1. 1.6 Battery

1. 1.7 Motor

1. 1.9 Inner Casing - Bottom

1. 1.10 Inner Casing Main

1. 1.13 Inner
Casing Motor

1. 1.12 Spring

1. 1.11 Copper Wire

1. 1.8 Circuit Board

1. 1.14 Metal Rod (Head Connector)

1. 1.5 Inner Casing
 Head



6. Iden�fica�on of Materials 
    Manufacturing Processes: 

1.3.1 Base
1.3.2 Electronics

1.3.4 Cable
1.3.3 Epoxy (Not visible)

1.3.5 Plug

1. 3 Charger Unit

1. 2 Bristles’ Head
1. 2.1 Molded Head Polypropylene (PP)

Polypropylene (PP)
Polypropylene (PP)

Polypropylene (PP)

Polypropylene (PP) 18
6.9
5.8

0.17
1.5

18.57
24 / 5.9

2.5
1

6.9
2.8

1.2
1.2
3.2

0.28
0.15
0.46
0.27

18
6.9
5.8

0.17
1.5

18.57
24 / 5.9

2.5
1

6.9
2.8

1.2
1.2
3.2

0.28
0.15
0.46
0.27

3.7
0.37

0.32
0.7

17

20

35.39
25

29
35

23

48

20

35.39
25

29
400

35

23

48
4.7 4.7

17

3.8
8.4

4.4
44

Polyethylene (PE)

Polypropylene (PP)

Polypropylene (PP)

Polypropylene (PP)
Small (hand held) electronic devices
Epoxies (EP)

Plugs, inlet and outlet
Cable

Polypropylene (PP)

1. 2.3 Bristles
1. 2.2 Inner T-Bar Head

1. 1.18 Rubber Seal

1. 1.15 Inner Gear 1
1. 1.16 Yellow Gear
1. 1.17 Inner Gear 2

1. 2.4 Brush Head

1. 1.14 Metal Rod

1. 1 Handle
1. 1.1 Main Body
1. 1.2 Handle Grip
1. 1.3 Handle Head
1. 1.4 Rubber Ring
1. 1.5 Inner Casing Head
1. 1.6 Ba�ery
1. 1.7 Motor

1. 1.9 Inner Casing - Bo�om
1. 1.10 Inner Casing Main
1. 1.11 Inner Casing Motor
1. 1.12 Spring
1. 1.13 Copper Wire

1. 1.8 Circuit Board

1. 4.1 Pkg. Blister
1. 4.2 Paper Pkg. Marke�ng
1. 4.3 Pkg. Booklets
1. 4.4 Pkg. Boxes    

1.4 Packaging

QTY MaterialComponent Mass(g) Total(g) Manufacturing Process

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
1
1

75

12
12
12
12

Polyisoprene rubber (IIR)

NiMH, rechargeable ba�ery
High carbon steel / Copper alloys

High carbon steel

Integrated circuit, small

Copper alloys

Silicone elastomers (SI, Q)

Polyamides (Nylons, PA)
Polyamides (Nylons, PA)
Polyamides (Nylons, PA)

Polyamides (Nylons, PA)
Stainless steel

Stainless steel

Polyethylene terephthalate (PET)
Paper
Paper
Cardboard

TOTAL

Polymer molding
Polymer molding
Polymer molding
Polymer molding
Polymer molding
Parts Assembly

Assembly

Assembly
Encapsula�on
Assembly
Assembly

Corruga�on

Rolled
Rolled

Polymer molding
Polymer molding
Polymer molding

Polymer molding
Polymer molding

Polymer molding
Polymer molding

Polymer molding

Polymer molding

Polymer molding

Polymer molding

Roll forming / Wire drawing

Wire drawing

Wire drawing

Wire drawing

Extrusion, foil rolling

Polymer extrusion

The materials were iden�fied through the Plas�cs 
Iden�fica�on Flow Chart, secondary research and 
the assistance of the technician in the Plas�cs’ 
Workshop at Brunel. Materials were pressed with 
a heated screwdriver �p to analyse whether they 
were thermoplas�c or thermose�ng. A�er the 
ini�al iden�fica�on, other procedures were 
executed following the chart instruc�ons.

The manufacturing processes were iden�fied 
based on my manufacturing experience as an 
industrial designer and secondary research on the 
produc�on of electric and manual toothbrushes.  
  

Replaceable
Components

*Note: NiMh rechargable AA ba�ery was replaced by a 
NiCd rechargeable AA ba�ery due to the materials 
restric�on in CES.  
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PART 2
7. Life Cycle Assessment Analysis and Comparison

CES: The graphic below shows the LCA of the toothbrush. From an energy 
analysis and CO2 footprint perspec�ve, the materials represent the main 
impact followed by the use stage. It is suspected that the main impact from 
the use phase comes from the charging of the ba�ery in a 3-year life span. 
The life span of the product is determined by the life expectancy of a NiMh 
rechargeable ba�ery (Green Ba�eries, 2020) because it cannot be replaced by 
the consumer. Based on Oral-B recommenda�on and the survey, users are 
supposed to charge the ba�ery to its maximum charge and used un�l the 
ba�ery is empty. The LCA was ran with the assump�on that the toothbrush is 
charged for 73 days per year assuming that the ba�ery is charged every 5 days 
for 16 hours. Further details on CES results under Appendix 1.   

Graphic 1

Graphic 2

Graphic 3

off the scale 22 MJ

off the scale 1.7 kg



8. Strenghts and Weaknesses:

SimaPro: It can be concluded that the requirements from SimaPro are more in-depth 
than CES; the results provided by SimaPro show more impact categories and specific 
details, for example carcinogens. However, all of the detailed informa�on has the 
poten�al to overwhelm and confuse. In contrast, CES only shows the energy analysis 
and CO2 footprint impacts. SimaPro provides environmental impact in different key 
areas based on the produc�on of the product, transporta�on, electricity demand, and 
municipal waste. The image below shows that the main impacts are in the materials 
and manufacturing of the product. The main environmental impact shown in orange, 
respiratory inorganics, followed by fossil fuels shown in light yellow. Moreover, Sima-
Pro has the possibility to analyse each individual material and its environmental impact 
(Appendix 2).  Even though SimaPro analysis was not fully finished, and it needs some 
adjustments in the use phase, it can be concluded that both programs’ LCA results 
show the main environmental impact in the materials. Although incomplete, SimaPro 
results match CES’s main environmental impact of the materials and, in par�cular, the 
electronic components.        

Environmental Impacts of an Electric Toothbrush

Environmental Impacts by Component 

The biggest strength of both programs is that they can provide a reasonable LCA 
and environmental impact of a product, component or material. However, the 
accuracy of the analysis s�ll relies on the designer’s capacity and knowledge in 
iden�fying the materials and manufacturing process correctly. 

Some�mes the correct material or manufacturing process is absent, and the 
designer is obliged to pick the closest op�on affec�ng the accuracy. Even though 
both programs provide good results of the environmental impacts, the user must 
review and ques�on the analysis in order to iden�fy any erroneous inputs. 

Complete graphic shown in Appendix 10



PART 3

Produc�on: 
Manufacturing happens in Kronberg, Germany by Oral-B in part-
nership with Braun. Both brands belong to Procter and Gamble 
which makes this partnership possible. Germany is the third 
biggest plas�c producer in the world and since the product is made 
in Germany, the assump�on is that plas�c is also made locally (Our 
World in Data, 2018). The overall finishing, assembling and manu-
facturing processes seem to be designed under some sensible 
environmental regula�ons. 

Use: 
The main impacts while using the toothbrush are ordering replace-
ment heads which are made of plas�c and also contain metal 
components that cannot be recycled easily. Based on the online 
survey of toothbrushing habits, it is concluded that most users 
follow the manufacturer recommenda�ons on how to charge the 
ba�ery. The challenge with this specific toothbrush is that there is 
no charge indicator on the handle.

Disposal:
The product cannot be easily recycled because it is designed with the 
inten�on to not be taken apart. For example, the charger electronics 
cannot be separated from the epoxy or the PP exterior shell. Moreover, 
the ba�ery is soldered permanently to the circuit board and intertwined 
between the inner plas�c parts.    

The qualita�ve analysis of the toothbrush is based on the Ecodesign checklists and the ques�ons under each category. 
Quan�ta�ve results from the CES and SimaPro LCA are also considered while answering each category’s ques�ons.      

9. Qualita�ve Analysis:  

Pre-Produc�on: 
Materials and energy produc�on: According to WRI, the flow of 
materials from mining to manufacturing is responsible for 50% of 
the greenhouse gas emissions (WRI, 2019). Therefore, it is neces-
sary to re-evaluate the necessity for electronics and the amount of 
plas�c parts that the toothbrush requires.

Material op�miza�on: most of the product components are made 
of plas�c. Plas�cs derived from fossil fuel whose extrac�on gener-
ates land degrada�on, waste, air pollu�on, destruc�on of wildlife 
habitats among others (NRDC, 2018). The toothbrush is complex 
and requires many plas�c parts. For example, these components 
hold in place the electronics inside the handle. Moreover, the 
extrac�on and use of heavy metals for the electronics can be 
categorised under e-waste. There is major environmental degrada-
�on with the extrac�on of heavy metals as well as human health 
issues generated in the communi�es where e-waste is disposed 
(How Stuff Works, 2020).

Distribu�on: 
Packaging: Most global plas�c waste is generated by packaging. 
The toothbrush came inside a clear plas�c blister which easily 
could be recycled since it is made of PET. There is a moulded 
recycling symbol in the plas�c but not easily visible. On the other 
hand, the marke�ng material that goes inside the plas�c packaging 
is produced in Schwalbach, Germany about 3.5 miles away.     
Transporta�on: The raw materials transporta�on from different 
countries to Germany will not be considered for this study but the 
transporta�on of finished goods from Germany to UK will be. It is 
assumed that the product will be transported by lorry from the 
factory in Kronberg, Germany to the distribu�on centre in Wey-
bridge (about 485 miles), and from the distribu�on centre to the 
final des�na�on in Uxbridge (23.7 miles). 

1

2

3

4

5
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- Reduce components that hold the 
electronics inside the handle and the 
amount of electronics. 
- Removing the charger and electronics 
from the toothbrush.  
- Complex manufacturing steps in the 
electronics assembly and the mechanics of 
the product.
- Reducing electronics represents a reduc-
�on of toxic materials.

- Reduce transport impact by reducing 
electronics since raw materials must be 
transported from all around the globe to 
Germany.
- Booklet is not 100% necessary.
- Product is transported from Germany to 
the UK.  

- The �mer encourages good oral 
hygiene habits.
 might lead to overcharging.  

- The product requires energy in order 
to func�on properly. It needs to be 
plugged for 16 hours every other 5 
days.
- There is no charge no�fica�on on the 
toothbrush which might lead to 
overcharging.  

- The only adaptable part of the product is 
the bristles design. The user can pick the 
style and bristles func�on according to his 
needs.
- It cannot be easily re-manufacture 
because it is not designed with this 
inten�on.
- Once the ba�ery runs out, the product 
cannot be easily be re-purposed or allow a 
second life.

- Not designed with the inten�on to be easily 
disassembled, re-manufactured, or recycled 
therefore, it might end in the landfill.
- There are permanently joined parts that 
cannot be easily opened, like the handle and 
electronics.
- The replaceable head cannot be easily 
disassembled. 
- Moving metal part in the head cannot be 
removed from the plas�c
- Nylon bristles cannot be separated because 
they are placed with miniature metal staples.

- The materials are not compostable, 
and some materials required some 
careful a�en�on for safe disposal such 
as toxic chemicals in the ba�ery and 
heavy metals in the electronics.

- The manufacturer does not provide 
any type of end-of-life collec�on or 
recycling scheme for the product..

- Biggest environmental impact = materials 
for the motor and ba�ery.
- The ba�ery, circuit board (CB) and motor 
use heavy metals which are harmful to the 
environment.
- The electronic parts are not design for 
easy disassembly.
- Product’s life span depends on the 
ba�ery’s life because that is not easy to 
replace.
- The product used 100% virgin materials.

- The longevity of the en�re product is 
driven by the lifespan of the non-replace-
able ba�ery and the unit cannot easily be 
re-purposed or allow a second life.
- The electronics are placed inside the 
water�ght handle; it helps with the 
product’s longevity, but it cannot be easily 
repaired.
- The only adaptable part of the product is 
the bristles design. The user can pick the 
style and bristles func�on according to 
their needs.

+++=-

2.
Manufacturing

innova�on

1. 
Reduced material

impact

3. Reduced
distribu�on
impact

4. Reduced Behaviour
and use impact

5. Product
longevity

6.
Transi�onal
Systems

7. Op�mised
end-of-life

8. Disassembly

PRIORITY:   H: High   M: Medium   L: Low   N: No priority Environmental improvement:   -: Worsening   =: No improvement   +: Incremental improvement   ++: Radical improvement



Concept: Wind up charging mechanism 
instead of relying on electricity from the 
grid to reduce the energy demand on 
the use phase. The internal mechanism 
will be based on a wind-up torch or 
mobile wind-up charger.

Strengths: no need for the charger.

Weaknesses: Ba�ery and circuit board 
are s�ll needed.

Concept: Recycling scheme from the 
manufacturer. The user requests a QR 
Code that links to the product before 
sending the product to be recycled. The 
user gets no�fied on the product’s 
recycling journey and whether the 
materials were reused.

Strengths: materials stop going to 
landfill and can be re-used.

Weaknesses: requires investment from 
the manufacturer.

PART 4
11. Alterna�ve Solu�ons:  
Based on the LCA from CES and SimaPro it is easy to conclude that the main 
environmental impact is in the electronics and charging the ba�ery. In an ideal 
world, electric toothbrushes should not be an available op�on unless it is manu-
factured for a longer life span. Society should con�nue using manual tooth-
brushes not only because they are less harmful to the environment, but also 
because they are be�er for good oral hygiene habits. The main conclusion is 
that manufacturer should design a product that has a longer life span than 3 to 
4 months and uses more sustainable materials. Some bamboo toothbrushes on 
the market are already demonstra�ng that it is possible to create a more 
sustainable op�on and that there is a market for it. 
Three different type of toothbrushes were analysed and compared with CES to 
determine the importance on the materials’ choices and environmental 
impacts. No�ce that the bamboo toothbrush has a lower impact, even if made 
farther away, in comparison to the electric and plas�c versions.

Rotate base to generate
kine�c energy

Plas�cs
Electronics

Ba�eries
Packaging

1 2

WEEE

Comparison per unit
used for 3 months

Comparison of using 3 types
of toothbrushes for 3 years

(replace unit for 4 �mes each year)

Made in

Material Manufacture Transport Use Disposal EoL potential Material Manufacture Transport Use Disposal EoL potential

Electric Toothbrush
Plastic Toothbrush
Bamboo Toothbrush

Electric Toothbrush
Plastic Toothbrush
Bamboo Toothbrush

Energy (MJ) CO2 Footprint (kg)

Material Manufacture Transport Use Disposal EoL potential Material Manufacture Transport Use Disposal EoL potential

Energy (MJ) CO2 Footprint (kg)

45

50

50

55

3
3.2

2.8
3

Bigger image in Appendix 11



Concept: the ba�ery should be replace-
able to extend the life span of the 
product. 

Strengths: longer life span.

Weaknesses: Must be done by a profes-
sional to ensure that the handle is 
water�ght.

Concept: Add ba�ery charge indicator to 
avoid over charging.

Strengths: energy demand reduc�on 
during the use phase.

Weaknesses: Adding an LED.

Concept: using alternate materials, 
bamboo or aluminium, to encourage the 
user to keep the product for longer.

Strengths: long las�ng materials, 
aluminium is 100% recyclable.

Weaknesses: increase cost.

Ba�ery’s
Replacement Service

Concept: manufacture bristles with an 
environmentally friendly material: castor 
bean oil + nylon. Biodegradable plas�cs: 
corn + tapioca. 

Strengths: reducing fossil fuel demand.

Weaknesses: bbiodegradable plas�cs
s�ll need more research.

3 4 5 6



Brand Trust
Throught Transparency

in the products and educa�on

Strengths: Free marke�ng campaign 
while crea�ng brand awareness and 
trust.

Concept: an Instagram campaign can 
encourage reflec�on on toothbrush impor-
tance and create an emo�onal connec�on.  
inven�on in America.  

Weaknesses: Digital carbon footprint.

Concept: Create videos about good oral 
hygiene while using Oral-B products 
teaching how to brush correctly as high-
lighted by an interviewed den�st.

Strengths: creates trust in the brand.

Weaknesses: Users might realise that 
the investment in an electric toothbrush 
is not necessary.

Concept: Reduced size and parts count in 
the replaceable brushes. The only 
replaceable part is the brush sec�on. 
Currently, the head brush is long, has a 
metal rod inside and it is not easy to 
recycle.

Strengths: material reduc�on.

Weaknesses: Large investment in R&D 
and Innova�on could bring financial risk.

Concept: Remove booklet with the product 
details and add website or QR Code 
instead. 

Strengths: It will engage the user as well 
as reduce packaging, materials, and 
overall shipping weight.

Weaknesses: digital carbon footprint.

Packaging Reduc�on Parts Reduc�on7 8 9 10
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2.
Manufacturing

innova�on

1. 
Reduced material

impact

3. Reduced
distribu�on
impact

4. Reduced Behaviour
and use impact

5. Product
longevity

6.
Transi�onal
Systems

7. Op�mised
end-of-life

8. Disassembly

Environmental improvement:   -: Worsening   =: No improvement   +: Incremental improvement   ++: Radical improvement

- Reduce components that hold the 
electronics inside the handle and the 
amount of electronics. 
- Removing the charger and electronics 
from the toothbrush.  
- Complex manufacturing steps in the 
electronics assembly and the mechanics of 
the product.
- Reducing electronics represents a reduc-
�on of toxic materials.

- Reduce transport impact by reducing 
electronics since raw materials must be 
transported from all around the globe to 
Germany.
- Booklet is not 100% necessary.
- Product is transported from Germany to 
the UK.  

- The �mer encourages good oral 
hygiene habits.
 might lead to overcharging.  

- The product requires energy in order 
to func�on properly. It needs to be 
plugged for 16 hours every other 5 
days.
- There is no charge no�fica�on on the 
toothbrush which might lead to 
overcharging.  

- The only adaptable part of the product is 
the bristles design. The user can pick the 
style and bristles func�on according to his 
needs.
- It cannot be easily re-manufacture 
because it is not designed with this 
inten�on.
- Once the ba�ery runs out, the product 
cannot be easily be re-purposed or allow a 
second life.

- Not designed with the inten�on to be easily 
disassembled, re-manufactured, or recycled 
therefore, it might end in the landfill.
- There are permanently joined parts that 
cannot be easily opened, like the handle and 
electronics.
- The replaceable head cannot be easily 
disassembled. 
- Moving metal part in the head cannot be 
removed from the plas�c
- Nylon bristles cannot be separated because 
they are placed with miniature metal staples.

- The materials are not compostable, 
and some materials required some 
careful a�en�on for safe disposal such 
as toxic chemicals in the ba�ery and 
heavy metals in the electronics.

- The manufacturer does not provide 
any type of end-of-life collec�on or 
recycling scheme for the product..

- Biggest environmental impact = materials 
for the motor and ba�ery.
- The ba�ery, circuit board (CB) and motor 
use heavy metals which are harmful to the 
environment.
- The electronic parts are not design for 
easy disassembly.
- Product’s life span depends on the 
ba�ery’s life because that is not easy to 
replace.
- The product used 100% virgin materials.

- The longevity of the en�re product is 
driven by the lifespan of the non-replace-
able ba�ery and the unit cannot easily be 
re-purposed or allow a second life.
- The electronics are placed inside the 
water�ght handle; it helps with the 
product’s longevity, but it cannot be easily 
repaired.
- The only adaptable part of the product is 
the bristles design. The user can pick the 
style and bristles func�on according to 
their needs.

PRIORITY:   H: High   M: Medium   L: Low   N: No priority

H

M

L

H

H

M

L
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1. Order Online

2. Pick handle material

3. Engrave name on handle

5. Subscribe for the second year refils

4. First order includes a year supplies + 3 return
    paper envelopes to send back the used heads 

Bamboo

Cork

13. Final Concept

Sustainable Materials
Bamboo for the handle and head

Biodegradable plas�c for the bristles
Cardboard packaging instead of plas�c 

Components Reduction
From 27 components to 5

No more electronics
No unnecessary packaging

Personalised Handle Engraved Name
Emo�onal connec�on to use it for longer

Recycling Sheme & Subscription
Every 3 months a new head arrives with an 

extra envelope to return the used one to the
manufacturer to be recycled.

WEEE

Return Address

Engraved name

Replaceable Head
(Corn + Tapioca)

Long las�ng Bamboo Handle

Twist and Brush
(Stainless Steel)

Supply for a complete
orbit around the sun

3 4 51 Handle
2

Screw Screw Head Bristles

Disassembly

Side ViewFront View

8.5 mm

190 mm

77 mm

15.5 mm

13 mm

14 mm

14 mm

5 mm
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An ini�al LCA comparison was done 
between:

     Original electric toothbrush
     Bamboo handle electric toothbrush
     Wind-up toothbrush
     Bamboo Replaceable Head toothbrush  

The results show that the final concept 
has favourable Enery and CO2 advantages. 

Oral-B Electric
Toothbrush

NEW Toothbrush
Design

14. Re-design CES Analysis:  

Based on the new design (Smile) dimensions, each component weight was 
determined. The handle was changed to bamboo and reduced in size since 
there is no need to hold any electronics. The packaging was changed to card-
board. The bristles were le� as nylon, but the design proposes to use a biode-
gradable plas�c. The graphics below show the LCA comparison between Smile 
and Oral-B. Smile shows major environmental improvement with 88% Energy 
demand and 94% CO2 footprint reduc�on. 

The main benefits happened on the materials and use phase by removing the 
electronics and energy demand during the use phase (100% improvement). The 
only increase was on the transporta�on phase due to different country of 
origin. Smile will be manufactured in China in Zhejiang Province where bamboo 
is originally grown.
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11. Conclusions:

12. Bibliography:

The design process is more complete while taking in considera�on the 
informa�on that the LCA provides. Having real data on environmental 
impacts of an exis�ng product, makes the re-designing process much more 
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well as rec�fy my process by comparing at the end with the new solu�on.             
 

- Bri�sh Dental Associa�on (2020) Brushing: top �ps for your pa�ents. Available at: h�ps://bda.org/top�ps (Accessed: 19 February 2020).
- Consumer Report (CR) (2020) Should you Use and Electric Toothbrush or a Manual?. Available at: h�ps://www.consumerreports.org/toothbrushes/electric-toothbrush-or-manual/. Accessed: 19 February 2020. 
- Electrolube (2019) Conformal Coa�ng vs Encapsula�on Resis – Making an informed choice for Electronic Protec�on. Available at: h�ps://electrolube.com/knowledge_base/conformal-coa�ngs-ver-
sus-encapsula�on-resins-making-an-informed-choice-for-electronic-protec�on/ (Accessed: 15 April 2020).
- Green Ba�eries (2020) NiMh Ba�ery FAQ. Available at: h�p://www.greenba�eries.com/nimh-ba�ery-faq/ (Accessed: 2 February 2020). 
- Green Clean Guide (2018) biobrush - The Biodegradable Toothbrush from Berlin. Available at: 
 h�ps://greencleanguide.com/biobrush-the-biodegradable-toothbrush-from-berlin/ (Accessed: 8 April 2020). 
- Green Lodging (2018) Suppliers Step Up with Alterna�ves to the Plas�c Toothbrush. Available at:  h�ps://www.greenlodgingnews.com/suppliers-step-up-with-alterna�ves-to-the-plas�c-toothbrush/. (Accessed: 8 April 
2020). 
- Gov.UK (2019) Electric waste: retailer and distributor responsibili�es. Available at: h�ps://www.gov.uk/electricalwaste-producer-supplier-responsibili�es (Accessed: 25 November 2019)
- Market Watch (2019) Electric Toothbrush Market 2019 Global Industry Size, Share, Forecasts Analysis, Company Profiles, Compe��ve Landscape and Key Regions 2024 Available at 360 Research Reports. Available at: 
h�ps://www.marketwatch.com/press-release/electric-tooth-
brush-market-2019-global-industry-size-share-forecasts-analysis-company-profiles-compe��ve-landscape-and-key-regions-2024-available-at-360-research-reports-2019-08-22 (Accessed: 24 February 2020). 
- Na�onal Geographic (2019) How your Toothbrush became part of the plas�c Crisis. Available at: h�ps://www.na�onalgeographic.com/environment/2019/06/story-of-plas�c-toothbrushes/ (Accessed: 19 April 2020).
- Natural Resource Defense Council (2018) Fossil Fuels: The Dirty Facts. Available at: h�ps://www.nrdc.org/stories/fossil-fuels-dirty-facts (Accessed: 2 February 2020).
- How Stuff Works (2020) How E-Waste works. Available at: h�ps://electronics.howstuffworks.com/everyday-tech/e-waste.htm (Accessed: 2 February 2020).
- Our World in Data (2018) Plas�c Pollu�on. Available at: h�ps://ourworldindata.org/plas�c-pollu�on (Accessed: 8 April 2020).
- Sciencing (2019) How to Calculate Weight of Plas�c. Available at: h�ps://sciencing.com/calculate-weight-plas�c-8201652.html (Accessed: 15 April 20202). 
- WRI (2019) 5 Ways to Unlock the Value of the Circular Economy. Available at: h�ps://www.wri.org/blog/2019/04/5-ways-unlock-value-circular-economy (Accessed: 18 April 2020).
- Royal Society of Chemistry (2017) Castable polymers made from castor beans. Available at: h�ps://www.chemistryworld.com/news/castable-polymers-made-from-castor-beans/3007982.ar�cle (Accessed: 8 April 2020).
- Transporteca (2020) Import from Germany. Available at: h�ps://transporteca.co.uk/import-from-germany/ (Accessed: 2 February 2020).

Le
tic

ia

Old New


