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YEHRCOLE DASH WITH RECYCLED MATERIALS

BACKGROUND
Field of the Invention
OO0 | The present disciosure relates to vehicle component matenals. More
specifically, the present disclosure relates to environmentally-friendly maternials for vehicle

dashboards and other vehicle components.

Description of the Kelated Art

0002} Conventional vehicles, tor example automotive vehicles, generally have
mternior components and paneling made from synthetic materials in order to meet numerous
covernmental regulations for satety and reliability. However, many of these conventional
interior components are discarded once the vehicle reaches the end of iis hifespan. These

convenfional internior components increase landtill waste and a vehicle’s carbon footprint.

SUMMARY

30031 For purposes of summarnizing the disclosure and the advantages achieved
over the prior art, certamn objects and advantages of the disclosure are described heremn. Not
all such objects or advantages may be achieved in any particular embodiment. Thus, for
example, those skilled in the art will recognize that the invention may be embodied or carried
out 1w a manner that achieves or optimuzes one advantage or group of advantages as tauvght
herein without necessardy achieving other objects or advantages as may be taught or
suggested herein.

0004} All of these embodiments are ntended to be within the scope of the
mvention heremn disclosed. These and other embodiments will become readily apparent to
those skilled in the art tfrom the following detailed description of the preferred embodiments
having reference to the attached figures, the mvention not being limited to any particular

preferred embodiment{s} disclosed.



WO 2021/102166 PCT/US2020/061330

0005] in one aspect, a vehicle having an mtenor panel 15 described, wherein the
interior panel comprises a recveled material, and wherein the recycled material comprises a
recycled base material and a resin

0006} in some embodiments, the recycled matenal 18 brodegradable. In some
embodiments, the recycled material 1s a recyclable matenal

{7 ] in some embodiments, the recycled base material 15 selected from the
group consisting of a bio~based material, a petrochemical-based matenal, and combinations
thereof. In some embodiments, the recycled base material 15 selected tfrom the group
consisting of paper, cardboard, fiberboard, wood, pulp, bamboo, hemp, cork, desert sand,
bioplastics, mycelium, a fiber alloy, cellulose nanofibers, biodegradable polymers (BDPs),
and combmations thereot. In some emboduments, the fiberboard 13 medium density
fiberboard {MD¥F}. In some embodiments, the cellulose nanotfibers are wood nanotibers. In
some embodiments, the BDPs are selected from the group consisting of natural rubbers,
polyesters, aliphatic polyesters, aromatic copolyesters, poly{vinvl alcohol}, and combinations
thereof. In some embodiments, the BDPs are selected from the group consisting of a
polvhvdroxyalkanoate based BDP, a poly-3-hyvdroxybutyrate based BDP, a polyvglyveolic acid
based BDP, a polybutylene succinate based BDP, a polycaprolactone (PCL) based BDP, and
a polyvbutvlene succinate terephthalate based BDP, and combmations thereof. In some
embodiments, the recveled material comprises the recveled base matenial in an amount of at
least about 50 wt.%.

0008} in some embodiments, the resin 18 selected trom the group consisting of
an aorylic resin, a urethane resin, a BPD-based resin, biodegradable resin, and a bio-based
resin. in some embodiments, the resin 15 potato starch. In some embodiments, the recycled
material comprises the resin in an amount from about 10 wi % to about 20 wit.%.

Y in some embodiments, the recyvcled material 1s resistant to temperature
damage from temperatures of about -40°C to about 115°C. In some embodiments, the
recveled material 18 resistant to humidity damage from atmospheric humidities of at least
about 93%. In some embodiments, the recycled matenal has an ultraviolet (UV} damage

. In some embodiments, the recycled material has a

resistance of at least about 1200 ki/m
Hlammability resistance of at most about 100 mm/min.  In some embodiments, the recycled

material 1s a treated recycled matenal.
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001 8] in some embodiments, the recycled material 18 a top most laver of the
imtertor panel.  In some embodiments, the interior panel further comprises a substrate
material disposed under the recycled maternial. In some embodiments, the interior panel
comprises a film disposed over the recycled matersal.  In some embodiments, the nterior
panel does not comprise a film disposed over the recycled material. In some embodiments,
the interior panel further comprises a tear seam, wherein the tear seam is contfigured {o tear
due to the force caused by a deploved airbag. In some embodiments, the interior panel 15 a

dashboard. In some embodunents, the vehicie turther comprises an electric motor.

BRIEF DESCRIPTION OF THE DRAWINGS

001 1 FIGL 1 llustrates a top perspective view of one example of a dashboard
{otten called an “instrument panel”) comprising an environmentally friendly materal.

001 2] FI(z. 2 15 a perspective view of a vehicle that may include a dashboard
made from an environmentally friendly matenal, such as the dashboard from FIG 1

tUUK] Embodiments of the present disclosure and their advantages are best
understood by referring to the detailed description that follows. It should be appreciated that
like reference numerals are used to dentity bike elements iilustrated 1 one or more of the
figures, wherein showings therein are for purposes of illustrating emnbodiments of the present

disciosure and not for purposes of himiting the same.

DETAILED DESCRIPTION

100141 The present disclosure may be understood by reference o the following
detailed description. It 1s noted that, for purposes of ilustrative clarity, certam elements in
vartous drawings may not be drawn to scale, mayv be represented schematically or
conceptually, or otherwise may not correspond exactly to certain physical configurations of
embodiments.

1001 5] Embodiments relate 10 vehicle components and intertors panels {e.g. such
as a vehicle dashboard) that can be made from sustainable, recyclable, recycled,
biodegradable, compostable, and otherwise envuonmentally friendly materials. Many
environmentally-friendly materials have not conventionally been implemented in previous

vehicle components because they have been too weak to provide for the rigorous demands of
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vehicular applications.  For example, large temperature varations, high vibration, high
hunudity, exposure to ultraviolet (UV) hight, flammmability issues, and exposure to other
external environmental conditions, including continuous passenger wear and tear, have
caused premature failure of many vehicle components made from nontraditional matenals.
Stringent government specifications for safety and reliability have prevented some
environmentally-friendly materials from being implemented within vehicle applications.

001 61 Embodiments of the interior panels, such as a vehicle dashboard may be
made from recyclable, recyeled, sustamable, biodegradable, compostable and/or otherwise
environmentally {riendly matenals. In one embodiment, these panels have simular or the
same strength, durability and reliability of inferior panels made from less environmentaily
friendly plastics or metals. It will be understood that the matenals herein may be
implemented 1 vehicle components other than dashboards, such as side door panels, rear
window panels or other vehicle components. Increasing the use of environmentally-friendly
materials within the components of a vehicle may decrease the environmental impact of the
vehicle, for example, by reducing landfill waste and the vehicle’s carbon footprint. Using
environmentaily friendly materals for components m a vehicle can be benehicial,
particularly, for example, within electric vehicles.

0017 FI(z. 1 ilustrates an example of a dashboard 100 comprising an
environmentaily friendly matenial. The dashboard mcludes a front edge 102, which houses a
display screen 104 mounted to the front edge 102, The front edge 102 1s mated to a front
horizontal surtace 106, which itself connects to a nuddie horizontal surface 108, and finally
connects {6 a rear honzontal surtace 110, Each surface may be made from one or more
recycled material. In one embodiment, all of the surfaces of the dashboard are made from a
recycled material.  In another embodiment, one or more of the front edge 102, front
horizontal surface 106, muddle horizontal surface 108, or rear horizontal surface 110 are
made {rom recycled matenal.

001 81 FIG. 2 18 a perspective view of a vehicle {e.g. a car) 200 that may include
an interior panel made from an environmentally friendly material, such as dashboard 100 of
FIG 10 In some embodiments, the vehicle turther comprises an electric motor and battery

tor powering the vehicle.
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001 91 The mterior panel {e.g. dashboard)} can mclude a sustamnable, recyclable,
recycled, biodegradable, compostable and otherwise environmentally friendly material. A
“recyciable material” 15 a maternial wherein at least a portion of the maternal 15 capable of
being reused and/or recycled. A “recycled matenal” 15 a material wherein at least a3 portion
of the material was made from a recyvclable matenial that has been reused and/or recveled. In
some embodiments, the matenial of the interior panel {e.g. recycled material} comprises a
base matertal {e. g. recycled base material) In some embodiments, the base material can
mclude a sustamable, recyclable, recycled, brodegradable, compostable and otherwise
environmentally friendly material. In some embodiments, the material of the miterior panel
{e.g. recycled material) comprises a resin {e.g. bio-based resin}). {n some embodiments, the
resin can include a bio-based, sustainable, recyclable, recycied, biodegradable, compostable
and otherwise environmentally friendly resin.  In some embodiments, the resin mcludes a
non-recycled {1e prime or virgmn} and/or non-recyclable resin.  In some embodiments, the
interior panel comprises a matenal, wherein the material comprises a base material and a
resin.  In some embodiments, the intertor panel comprises a recycled material, wherein the
recycled matenial comprises a recycled base matenal and a resin. In some embodunents, the
interior panel comprises a recycied material, wherein the recycled material comprises a
recycled base material and a bio-based resin. In some embodiments, the recycled material 1s
recyclable, biodegradable, compostable and otherwise environmentally friendly material. It
18 t0 be understood that the mtenior panel can be made of a material comprising varnous
combinations of the materials described heremn, with or without other materials. In some
embodiments, the interior panel can include one or more recycled or recyclable materials.

002 0] in some embodiments, the recycled matenal 15 a top most laver of the
imtertor panel.  In some embodiments, the interior panel further comprises a substrate
material disposed under the recycled material. In some embodiments, the substrate material
provides structural support {o the mntenor panel and/or the recycled material.  In some
embodiments, the substrate matenal wocludes a plastic matenial. 1o some embodiments, the
recycled material is selt-supporting, and does not require a support structure i order to hold
s form.  In some embodiments, the interior panel comprises a film disposed over the
recycled material.  In some emboduments, the interior panel does not comprise a film

disposed over the recycled material  In some embodiments, the wmntenior panel further
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comprises a tear seam. In some embodiments, the tear seam s configured to tear due to the
torce caused by a deploved avbag. In some embodiments, the recycled materal 15 a treated
recycled material. In some embodiments, the treated recycled is are treated for increased
strength.  In some embodiments, the treated recycled matenal 1s chemucally treated for
mereased sirength and/or durability.

00211 in some embodiments, the recvcled material is resistant to temperature
damage from temperatures of, of about, of at most, of at most about, of at least, or of at least
about ~70°C, ~60°C, -50°C, ~40°C, -30°C, -20°C, ~10°C, 0°C, 10°(C, 20°C, 36°C, 40°(C, 30°C,
6O°C, 70°C, B80T, 90°C, 1060°C, 1153°C, 120°C, 130°C or 130°C, or any range of values
therebetween. In some embodiments, the recycled material 15 resistant to hunudity damage
from atmospheric humidities of, of about, of at least, or of at ieast about, 0%, 1%, 3%, 10%,
20%, 30%, 4%, 50%, 60%, 65%, 70%, 73%, 8%, B5%, 90%, 92%, 95%, 96%, 97%, 98%,
99%, or 99.5%, or any range of values therebetween. In some embodiments, hunudity
damage resistance testing 1s performed according to FMVSS Noo 108 In some
embodiments, the recycled material has an ultraviolet (UV} damage resistance of, of about,
of at least, or of at least about, 300 ki/m’, 400 kF/m?, 500 kl/m*, 600 ki/m?*, 700 kj,f'mz, R0O0
kI/m®. 1000 kl/m® 1100 kl/m’, 1150 kl/m’, 1180 kl/m? 1190 kJ/m?®, 1200 ki/m?, 1205
ki/m®, 1210 ki/m®, 1250 k¥/m”, 1300 ki/m*, 1400 ki/m*, 1600 kJ/m", 1800 kI/m® 2000
kI/m?, 2500 kI/m?, 3000 kJ/m® or 5000 kI/m?®, or anv range of values therebetween. In some
embodiments, UV damage resistance testing 1s performed according to FMVSS No. 205 In
some embodiments, the recycled material has a flammabiiity resistance of, of about, of at
most, or of at most about, 30 mm/min, 5O mnymin, 60 mm/min, 70 mnymin, 75 mm/min, 80
movmm, 85 mw/mun, 90 moy/mon, 95 muyw/mun, 98 mmyrmn, 100 ouvw/oun, 102 mm/mn, 105
ouw/oun, T mom/mun, 120 ovvvoiin, 150 mm/mun, 200 mnvmn, 300 nuo/nun, S0 momy/mn
or 1000 mnvmin, or any range of values therebetween. in some embodiments, Hlammabihity
testing 1s pertormed according to FMVKSS No. 302,

022 The base material may be a recycled base material. In some embodiments,
the recycled base material 1s selected from the group consisting of a bio-based {or renewable)
material, a petrochemical-based {(or non-renewable} material, and combinations thereot. In
some embodiments, the recycled base matenial (e.g. bio-based material and/or petrochemical-

based matenal} 15 selected from the group consisting of paper, cardboard, fiberboard, wood,

G-
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pulp, bamboo, hemp, cork, desert sand, bioplastics, myeehum, a fiber alloy, celiulose
nanofibers, biodegradable polymers (BDPs) {(e.g bhiodegradable plastics), and combinations
thereof. In some emboduments, the recycled maternial comprises the recycled base material in
an amount of of about, of at least, or of at least about, 30 wt.%, 40 wt. %, 45 wit %, 50 wt. Y%,
35 wit %%, 60 wt.%, 65 wi9%, 70 wt %, 75 wit.%, 80 wit.%, 83 wt Y%, 90 wit %, 92 wt.%, 93
wit.%, 98 wt.% or 99 wi %, or any range of values therebetween.

0023 in some embodiments, the fiberboard 1S a biodegradable fiberboard. In
some embodiments the fiberboard {e g biodegradable fiberboard) 13 3 medium density
fiberboard (MDF). In some embodiments, MDF 1s used 1 combination with a hio-based
and/or biodegradable resin {e.g. potato starch) to form the recycled material.  In some
embodiments, the cellulose nanotibers are wood nanofibers.

100241 in some emboduments, the a BDP 15 selected from the group consisting of
natural rubbers, polyesters, aliphatic polyesters, aromatic copolyesters, poly{vinyi alcohol),
polvhydroxyalkancate based BDP, a poly-3-hyvdroxybutyrate based B, a polyglycolic acid
based BIDP, a polvbutylene succinate based BIDP, a polycaprolacione (PCL) based BDP, and
a polybutviene succinaie terephthalate based BDP, polysacchandes {e.g. starch, cellulose,
lignin and chitin}, proteins {e.g. gelatine, casein, wheat gluten, sik and wool), lipids {e g
plant oils and animal fats}, natural rubbers, polyesters produced by mucro-organisms and/or
plants {e. g. polyhydroxvalkanocates and poly-3-hydroxybutyrate), polymers synthesized from
bio-derived monomers {e.g. polviactic acid (PLA), aliphatic polyesters {e.¢. polvglycolic
acid, polybutylene succinate and polycaprolactone {PCL)}), aromatic copolvesters {e.g.
polybutylene succinate terephthalate}, polv{ivinyl alcohol), and combinations therest. In
some embodiments, the a BDP s selected from the group consisting of natural rubbers,
polvesters, aliphatic polyesters, aromatic copolyesters, poly{vinyi alcohol}, and combinations
thereof. In some embodiments, the BDP 1s selected from a polyhydroxyalkanocate based
BDP, a poly-3-hydroxybutyrate based BDP, a polyglveohic acid based BDP, a polybutylene
succinate based BDP, a polycaprolactone (PCL) based BDP, and a polvbutvlene succinate
terephthalate based BDP, and combinations thereot In some embodiments, a BDP (e g
biodegradable plastics) comprises a polymer selected from a big-based polymer {1.e. biogenic
and/or biomass dernived polymer from plants, animals and/or mucro-organisms}, a

petrochemical-based polymer, and combimations thereot. In some embodiments, the BDPs or
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polyvmers are bio-based. In some embodiments, the bio-based BIDPs or polyvmers are selected
trom polyvsacchandes {e.g. starch, celiulose, lignin and chutin}, proteins {e.g. gelatine, casein,
wheat gluten, silk and wool}, hpids {e.g plant ois and animal fats), natural rubbers,
polvesters produced by micro-organisms and/or plants {e.g. polyhydroxyalkanoates and poly-
3-hydroxybutyrate), polymers synthesized from bio-dertved monomers {e.g. polviactic acud
(PLLA), and combinations thereof. In some embodiments, the BDPs or polymers are
petrochemucal-based. In some embodiments, petrochemical-based BDPs are selected trom
aliphatic polyesters {e.g. polvglycolic acid, polybutyiene succinate and polycaprolactone
(PCLY), aromatic copolyvesters {e.g. polybutylene succinate terephthalate), poly{vinyl
alcobol), and combinations thereof

{025} in some embodiments, the base material are treated base materials. In
some embodiments, the treated base materials are treated for increased strength. In some
embodiments, the treated base materials are chemically treated for increased strength and/or
durability. In some embodiments, the base material are processed base maternals. In some
embodiments, the processed base materials are processed for mcreased strength and/or
durability. In some emboduments, the base material 1s exposed to heat and/or pressure n
order to form the processed base materiall In some embodiments, the processed base
material are processed cellulose tibers.

026 Resins used mn the mterior panel may strengthen the base matenial In
somie embodiments, the resin 1s a recyclable resin.  In some embodiments, the recyciable
resin 18 biodegradable and/or biobased. In some embodiments, the resin mncludes a non-
recycled (1. prime or virgm) and/or non-recyelable resin. In some emboduments, the resin 1s
selected from one or more of an acrviic resin, a urethane resin, a bodegradable polvmer
(BPD)-based resin, biodegradable resin, and a bio-based resin. In some embodiments, the
biodegradable resin 15 selected from one or more of a BPD-based resin and potato starch. In
some embodiments, the bio-based resmn comprises potato starch. In some embodiments, the
bio-based resin 1s potato starch. In some embodiments, the material of the interior panel {e.g.
recyclable material) comprises the resin in an amount of, of about, of at most, or of at most
apout, 2 wit%, 5 wt.%, 10 wit.%, 13 wt.Y%, 20 wt%, 25 wit %, 30 wt% or 40 wt.%, or any

range of values therebetween.
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100271 While certamn emmbodiments have been described, these embodiments have
been presented by wayv of example only, and are not mntended to limit the scope of the
disclosure. Indeed, the novel methods and systems described herein may be embodied 1 a
variety of other forms. Furthermore, various omissions, substitutions and changes m the
systems and methods described herein may be made without departing from the spinit of the
disclosure. The accompanying claims and their equivalents are intended to cover such forms
or moditications as would fall within the scope and spirit of the disclosure.

28] Features, materials, characteristics, or groups described in conjuncfion
with a particular aspect, embodiment, or example are to be understood to be applicable {o
any other aspect, embodiment or example described 1 this section or elsewhere in this
specification unless iwcompatible therewith. Al of the features disclosed n this specification
(including any accompanying claims, abstract and drawings), and/or all of the steps of any
method or process so disclosed, may be combined in any combination, except combinations
where at least some of such features and/or steps are mutually exclusive. The protection s
not restricted to the details of any foregomg embodiments. The protection extends to any
novel one, or any novel combination, of the features disclosed 10 thus specification (including
any accompanying claims, abstract and drawings), or to any novel one, or any novel
combination, of the steps of any method or process so disclosed.

LAY Furthermore, certamn features that are described m this disclosure i the
context of separate mmplementations can also be mmplemented in combination in a single
implementation. Conversely, various features that are described n the context of a single
muplementation can also be implemented 1 mulliple mmplementations separately or m any
suitable subcombination. Moreover, although features may be described above as acting
certatn combinations, one of more features from a claimed combination can, in some cases,
be excised from the combination, and the combmation may be claimed as a subcombination
or variation of a subcombination

00301 Moreover, while operations may be depicted in the drawings or described
n the specitication in a particular order, such operations need not be performed in the
particular order shown or in sequential order, or that all operations be performed, to achieve
destrable resuits. Other operations that are not depicted or described can be incorporated in

the example methods and processes. For example, one or more additional operations can be

0.
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pertormed before, after, simultaneously, or between any of the described operations. Further,
the operations may be rearranged or reordered 1n other implementations. Those skilled in the
art will appreciate that in some embodiments, the actual steps taken in the processes
iHustrated and/or disciosed may differ trom those shown in the figures. Depending on the
embodiment, certamn of the steps described above may be removed, others may be added
Furthermore, the features and attributes of the specific embodunents disclosed above may be
combined 1n different ways to form additional embodiments, all of which fall within the
scope of the present disclosure. Also, the separation of various system components in the
implementations described above should not be understood as requiring such separation mn all
umplementations, and it should be understood that the described components and systems can
cenerally be integrated together 1n a single product or packaged mto multiple products. For
example, any of the components for an energy storage system described herein can be
provided separately, or integrated together (e.g., packaged together, or attached together) to
form an energy storage system.

00311 For purposes of this disclosure, certain aspects, advantages, and novel
teatures are described heremn.  Not necessarily all such advantages mayv be achieved m
accordance with any particular embodiment. Thus, for example, those skilled in the art will
recogiize that the disclosure may be embodied or carried out 1n a manner that achieves one
advantage or a group of advantages as taught herein without necessarily achieving other
advantages as may be taught or suggested heremn.

00321 Conditional language, such as “can,” “could,” “might” or “may,’ unless
specifically stated otherwise, or otherwise understood within the context as used, 1s generally
imtended to convey that certain embodiments include, while other emboduments do not
include, certain features, elements, and/or steps. Thus, such conditional language is not
cenerally intended to imply that features, elements, and/or steps are in any way reguired for
one or more embodiments or that one or more embpodiments necessarily mchide logic for
deciding, with or without user 1nput or prompting, whether these features, elements, and/or
steps are mncluded or are to be performed 1n any particular embodiment

1 0033] Compunctive language such as the phrase “at least one of X, Y, and 2.7
unless specifically stated otherwise, 15 otherwise understood with the context as used mn

ceneral to convey that an iftem, term. efc. may be either X, Y, or £. Thus, such conjunctive

-10-
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language s not generally mtended to muply that certain embodiments require the presence of
af least one of X, at least one of Y, and at least one ot €.

{34 Language of degree used herein, such as the terms “approximately,”
“about,” “generally,” and “substantially” as used heremn represent a value, amount, or
charactenistic close 1o the stated value, amount, or characteristic that stdi performs a desired
function or achieves a desired result.  For example, the terms “approximately”, “about”,
“generaily,” and “substantially” may reter to an amount that i1s within less than 10% of]
within tess than 5% of, withm less than 1% of) within less than 0.1% of, and within less than
0.01% of the stated amount, depending on the desired function or desired result.

00351 The headings contained in this document, if any, are for convenience only
and do not necessarily atfect the scope or meaning of the devices and methods disclosed
herein.

00361 The scope of the present disciosure 13 not intended (o be linuted by the
specific disclosures of preferred embodiments in this section or elsewhere in this
spectiication, and may be defined by claims as presented 1o this section or elsewhere i\ thas
specification or as presented in the future. The language of the claims 15 1o be interpreted
broadly based on the language employved in the claims and not limited to the examples
described 1 the present specihication or durning the prosecution of the application, which

exarnples are to be construed as non-exclusive,

211
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WHAT IS CLAIMED IS
i A vehicle having an mterior panel, wheremn the nterior panel comprises a

recycled material, and wherein the recycled material comprises a recycled base material and

a resin,
2. The vehcle of Claim 1, wherein the recycled material s biodegradable.
3. The vehicle of Claum 1, wherein the recycled matenial 1s a recyclable materal
4 The vehicle of Claim 1, wherein the recycied base material 15 selected from

the group consisting of a bio-based matenial, a petrochemical-based maternal, and
combinations thereof.

3, The vehicle of Claim 2, wherein the recycied base material 15 selected from
the group consisting of paper, cardboard, fiberboard, wood, pulp, bamboo, hemp, cork, desert
sand, broplastics, mycelium, a tiber alloy, celluiose nanotibers, biodegradable polymers

{BDPs), and combnations thereof

&, The vehicle of Claim 5, wherein the fiberboard 15 medium density fiberboard
(MIDF}.

7 The velucle of Claim 5, wheremn the cellulose nanotibers are wood nanofibers.

R. The vehicle of Claum 5, wherein the BDPs are selected from the group

consisting of natural rubbers, polvesters, aliphatic polyesters, aromatic copolyesters,
poly{vinyl alcohol}, and combinations thereot

3. The vehicle of Clazm 8, wheremn the BDPs are selected from the group
consisting of a polvhydroxyalkanoate based BIDP, a poly-3-hvdroxybutvrate based BDP, a
polvelyeolic acid based BDP, a polvbutylene succinate based BDP, a polyvcaprolactone
(PCLY based BDP, and a polvbutylene succinate terephthalate based BDP, and combinations
thereot

10, The vehicle of Clann 1, wheremn the recycled matenial comprises the recycled
base material i an amount of at least about 50 wt.%.

i1 The vehicle of Clamm 1, wheremn the resin 15 selected from the group
consisting of an acrvhic resin, a urethane resin, a BPD-based resin, biodegradable resin, and
a bio-based resin.

12 The vehicle of Claim 1, wherein the resin 18 potato starch.
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i3 The vehcle of Claim 1, wheremn the recycled matersal comprises the resin
an amount from about 10 wt. % to about 20 wt. %.

14, The vehicle of Claim 1, wheremn the recycled material 1s resistant {o
temperature damage from temperatures of about -40°( to about 115°C.

IS The vehucle of Claim 1, wheremn the recveled material 1s resistant to humudity
damage from atroospheric hurmdifies of at least about 95%.

0. The vehicle of Claim 1, wherein the recycled material has an ultraviolet (UV)
damage resistance of at least about 1200 kJ/m?.

17. The vehicle of Claim 1, wherem the recycled material has a Hammability

resistance of at most about 100 oun/mun

iR The vehicle of Claim 1, wherein the recycled material is a treated recycled
material.
13 The vehicle of Claim 1, wheremn the recycled material 15 a top most layer of

the interior panel.

20, The vehicle of Clamm 1, wherein the interior panel turther comprises a
substrate material disposed under the recycled material.

21 The vehicle of Claim 1, wherein the intenior panel comprises a filim disposed
over the recvcied material

22 The vehicle of Claim 1, wherein the interior panel does not comprise a film
disposed over the recycled matenal.

23 The vehicle of Claim 1, wherein the interior panel further comprises a tear
seam, wherein the tear seam i1s configured to fear due to the force caused by a deploved
atrbag.

24 The velcle of Claim 1, wherein the mterior panel 15 a dashboard.

25 The vehicle of Claim 1, further comprising an electric motor,
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