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Abstract

“I’'m a barbie girl, in a barbie world — life in plastic. It’s fantastic.” Or is it getting more drastic — drastically
detrimental to the wellbeing of a person? This paper is a sequel to the paper “Life in Plastic ... Is it fantastic?”
where skin and cells in organs were considered as being composed of Plastic. Precisely, plastic found in Barbie
dolls. In this paper 44% of the body is explored as composed of plastic, collagen (30%) and bones (14%). This is all

based off Barbie dolls and the song by Aqua.
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Introduction

Barbie is a fictional character who lives a ‘fantastic’
life and has attributed part of her success in life to life
being ‘in plastic’, according to the song Barbie Girl by
Aqua. This paper builds on from the work conducted
in the paper ‘Life in Plastic ... Is it fantastic?’ [1] In all
fairness this is not an original claim by Barbie, and it
is a known fact that Mattel filed a lawsuit against
Aqua over the song [2]. Nonetheless, when a person
characterises themselves as a ‘Barbie Girl’ it is an
almost instinctual reaction to continue forwards by
placing themselves in a ‘Barbie World’ according to
the song. Despite efforts by Mattel, the song remains
a classic amassing a grand total of over 1.1 billion
views on YouTube since being released 12 years ago
(from 2023) [3]. This paper explores key components
of the body to further attempt to explore how much
more of the body can be made with plastic to truly
assess whether life in plastic could be fantastic.
Previous relevant research has already proven that
the proportions of Barbie’s body would not be
fantastic and would result in the individual walking on
all fours [4]. Contrarily, we are only looking at how a
person could look like Barbie by being made of plastic
so they would have similar texture and
characteristics, to her as a result of having the same
materials as her so they would probably be lighter
and be able to walk even if they had her proportions.
This is the sequel. The initial paper indicated that
more than 15% [1] of a person could be fantastic in
plastic by replacing their skin, the largest organ [5],

with plastic. Through considering some other internal
organ mass (by utilising plastic petri dishes) this value
would increase to 17% but this was bordering on
fantastical as many of the organs considered grown
in petri dishes had not even had an experience inside
the human body, let alone in nano petri dishes inside
the human body [1]. This paper will consider more of
the human body’s composition by looking at collagen
and bones. But is this too fantastic? Is this ... drastic?

- ’
Figure 1 — Snapshots from the music video of the
Barbie girl song by Aqua displaying Ken inviting Barbie
to party and the party later that evening [3].
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Collagen Replacement

Collagen is considered a biological plastic and is the
most abundant protein in the body. It comprises
about 30% (dry weight) of the human body [7].
Tropocollagen is a type of collagen which is made up
of three polypeptide chains and the whole molecule
has a molecular weight of about 300,000 g mol?
meaning each subunit peptide has a molecular
weight of about 100,000 g mol? [8]. When collagen is
denatured, it loses its triple-helical structure, and the
polypeptide chains arrange themselves in a random
configuration [8]. This occurs at temperatures of
about 40 degrees Celsius [8]. There are 5 main types
of collagens from type | to type V [9] whilst there are
28 types [9]. They are found all over the body from
layers of the skin, in bones, muscles and in arteries
and organs. Collagen has a Youngs modulus of
between 46.5 + 19.4 and 35.2 + 27.0 MPa [10] which
is within the range of the values for the Barbie plastics
[1]. This suggests that potentially all the collagen can
be replaced with plastic as its function is mainly
structural and will be able to support and look after
the organs of the body. The previous evidence
indicates that barbie plastic would be able to
replicate the some of the functions of collagen the
‘bioplastic’ adequately. Another key function of
collagen is its role as a blood clotting agent [9].
Collagen is involved in helping your blood to clot [9]
by attracting platelets to the site of injury when the
blood vessel is injured [11]. Researchers have
discovered plastics that are essentially ‘self-healing’
suggesting that the plastic could be assembled in a
way to promote clotting similar to collagen [12].

Barbie Bones

Bone accounts for 14% of the human body weight
[13]. The materials listed in the Barbie materials are
not the most ideal synthetic material. Typically
polyetheretherketone (PEEK) is the most compatible
plastic with the human body, has the qualities
required for bearing loads, and it is the most used in
reconstructive surgeries [14]. The polymeric ternary
blend has capabilities for enhancing skeletal
regeneration [14]. Some of the plastics involved in
the barbie materials are capable of being used for
bones. This is validated by their role in, for example,
bone tissue engineering’ [14]. PEOT/PBT and
nanosilicates have a synergistic ability which can be

used in the creation of bioactive scaffolds [15]. EVA in
a protective role has also been shown to absorb and
dissipate energy from impact that would otherwise
fracture nasal bone [16].

Figure 2 — A CT image of the bone(A) and soft
tissue(B) of the face [16].

Conclusion

In this paper it has been shown that collagen could be
replaced with the Barbie materials and bone can also
be replaced with plastic which is not purely Barbie
materials. However, as skin contains about 80% [17]
collagen, we will consider the results of this
exploration in isolation to the initial paper and then
calculate an approximate final composition of the
body parts across both papers. Cells in this case shall
be excluded as nano-petri dishes are not composed
of Barbie materials and the process seemed the least
plausible. Bones could be replaced with plastic so we
will consider that there is a chance to make a special
composition of the Barbie materials with similar
properties to the PEOT/PBT and PEEK. We find that
44% of the body can be composed of Plastic
considering only bone replacement and collagen
replacement. However, as the bones would not
include stem cells this means the plastic person
would not be capable of growth or reproduction
which are both important factors of life. Including the
percentage of skin calculated from the first paper and
factoring the overlap between collagen content in the
skin we can say approximately 47% of the human
body can be replaced with plastic. Fantastically? Well,
itis likely that the plastic person would have frequent
visits to the hospital due to issues of sealing minor
injury, degradation of material, infection and possible
rejection of the materials by the body [1]. Even
though they have the physical capabilities
(mechanical functionality) to have fun and party,
based on the drawbacks we should leave being
fantastic in plastic up to Barbie.
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