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Abstract
This paper discusses the semantics of
the new terms that are emerging in
biotechnology, outlining how new
vocabulary illustrates developments
in scientific
technologies. The objective is to
explore the linguistic processes of
creation and adaptation that names
and terms undergo in biotechnology,
with a special focus on semantic
development. It will identify and

concepts and

classify new biotechnology terms
using a scientific text corpus,
integrating analysis,
discourse analysis, and semantic field
theory. Collocation analysis reveals
the co-occurring words and their
contextual associations that form the
meaning of terms such as "CRISPR-

collocation

Cas9" and '"bioprinting," while
discourse analysis describes how
these terms are dynamically changing
in public and policy discourse. This,
in turn, uses the semantic field theory
to classify terms into larger semantic
fields of genetics, bioengineering,
and medical biotechnology, allowing
insights into how new terms emerge,
appear, and interact within these
domains.

Results have shown that the
meanings of emerging biotechnology
terms are often in a state of rapid
evolution, usually broadening to
include new applications as these are
discovered, or as technologies are
further researched. The terms
"synthetic biology" and "genome
editing" illustrate such a broadening
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of meaning from the technical
concept to the wider social and
ethical discussion. This semantic
expansion underlines the
interdisciplinary
biotechnology and the growing
inclusion of societal concerns in
scientific discourse.

* Introduction

The dynamically changing

character of

interdisciplinary area of
biotechnology in recent decades has
brought changes in industries as
varied as agriculture and medicine,
environmental sustainability, and
bioengineering(Dubey et al., 2016).
Defined as the application of
biological systems, organisms, or
derivatives thereof for technological
advancement, biotechnology
represents one more
discipline turned economic engine
and driver in reshaping various global
industries(Sreenivasulu, 2008). The

scientific

speed at which biotechnology is
developing has produced previously
methods,
procedures, and goods.
Consequently, these innovations are
creating a growing vocabulary of
specialised words and ideas, many of
which are developing and changing
faster than

unthinkable new

conventional
lexicographic procedures(Niosi and
McKelvey, 2018).

The significance of these new
phrases cannot be overstated. In

scientific and technological
communication,  using  precise
terminology ensures mutual

comprehension and clarity. The
definitions of the terminology used in
biotechnology are frequently
essential for professionals working in
the field and are becoming
increasingly significant to the general
public as interest in topics like
genetic engineering, bioethics, and
environmental sustainability
grows(Sciences et al., 2017). Every
new field of study and application,
such  as synthetic ~ biology,
personalised medicine, and gene
editing technologies like CRISPR,
has its own vocabulary. Up until a
few decades ago, words like "genome
editing," "bioprinting," and
"synthetic biology" were hardly used,
but they are now essential to
discussions in the area(Ho and Chen,
2017).

These phrases are fluid and
dynamic, which is the issue. In
contrast to other more conventional
technological professions, which
have a predetermined vocabulary,
biotechnology is still developing its
own, and many of the terminology
are either disputed by scientists or
change in meaning over
time(Carlson, 2010). This process is
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accelerated by the quick development
and usage of new phrases, which
makes it challenging to define and
regulate the meaning of any one term.
Additionally, terms from other fields,
like engineering and computers, may
be modified for wuse in the
biotechnology setting, adding new
levels of interpretation and meaning.
This leads to a highly fluid semantic
landscape that should undoubtedly be
handled from a language
perspective(De Weck et al., 2011).

It 1s important to comprehend
how new terminology are being
developed, evolving, and
institutionalised as the biotechnology
industry continues to expand(Zucker
and Darby, 1997). This will
guarantee that this terminology can
be accurately communicated to the
public, regulators, and policymakers
in addition to facilitating efficient
communication within the scientific
community. Thus, the study of
emerging biotechnology terms is not
only a linguistic one but also a crucial
one for bridging the gap between
science, technology, and society.

* Research Problem

The Gap in  Research
Regarding the Semantics of
Emerging Terms in Biotechnology.

Despite the ever-growing role
of terminology in biotechnology,
there is a gap visible in the research

concerning the semantic processes of
emerging terms of the field. Although
numerous researches have been
conducted from technical and
scientific angles over the recent years
on different aspects of biotechnology,
few studies had a focus on the
linguistic features of the vocabulary
used in it. Most existing literature
tends to focus on the technical
definitions and uses of biotechnology
terms rather than examining how
these terms emerge, evolve, and are
adapted in both professional and
public discourse.

The existing  gap n
terminology is significant, in view of
rapid changes taking place in
biotechnology. The rate at which new
terms are being coined is quite
unprecedented, with many not
documented or even understood
beyond those specific communities
where the innovations are occurring.
It therefore requires thorough
semantic analysis to monitor how
these terms are used, their shifting
meanings over time, and how they are
received by the different stakeholders
such as scientists, policymakers, the
media, and the public.

While the greatest part of this
work already done in the field of
terminology focuses on consolidated
scientific terms, it forgets that

language is  essentially  fluid,
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especially in a new domain. The main
characteristic of biotechnology is the
constant  introduction of new
concepts and techniques, which often
oppose the linguistic frameworks
used up to then. Therein lies the
urgent need for a more detailed

interdisciplinary approach n
understanding the semantics of
biotechnology, taking into

consideration the evolution of the
terms together with their socio-
cultural and ethical implication.

Besides, newly emerging
terms of biotechnology very often
bridge two or more disciplines:
biology, engineering, medicine, and
law may conflict or show ambiguity
in what they mean. Terms such as
"biohacking," "gene therapy," and
"bioprinting" can connote different
meanings depending on the context in
which these words are used. Whereas
"biohacking" may be understood in
the context of technology or ethics, it
will have quite different implications
in medical and social contexts.
Understanding these differences is
important to facilitate correct
communication and to address the
concerns that arise from the use of
such terms in public discourse.

The current study tries to
address this very gap by precisely
zeroing 1in on the emerging
biotechnology terms and attempting

to apply linguistic methods towards
their ~ tracing,  analysis, and
examination for wider meanings.
* Objective

The main task of the present
research is to perform a profound
semantic analysis of the emerging
terms in biotechnology in the context
of English linguistics. This study
seeks to fill the gap that has been left
by earlier literature with respect to
how such terms emerge, get accepted
in scientific and public discourse, and
change in meaning over time.

Research questions to be
addressed in this paper are: -
1- How do emerging terms in
biotechnology develop semantically
over time? The question will explain
the processes of coining new terms,
including the mechanisms of word
formation like borrowing,
compounding, or  metaphorical
extension, and how these terms shift
in meaning as they become more
widely used.
2- What are the influential factors on
semantic evolution for these terms?
This question will answer the socio-
cultural, technological, and scientific
factors contributing to the creation
and modification of the terms in
biotechnology. It will look into the
role of various stakeholders like
media,

researchers, and policy
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makers in shaping the meaning of
these terms.
3- What meaning does the emergence
of terms in biotechnology give to and
gain from its variously constituted
audiences? The research will also
study how interpretations by the
various groups implore for any
miscommunication or debates over
terminologies arising from emerging
biotechnology terms.
4- What role does linguistic
innovation play in the development
of biotechnology? This question will
explore how linguistic innovations
within biotechnology can influence
the field itself and whether new
terminology can contribute to or
hinder  the acceptance and
understanding of new scientific ideas.
With these questions, the
research work will try to contribute to
a better understanding of the
linguistic aspects of biotechnology
and help improve communication in
this field.
* Literature Review
* Semantics in Linguistics
Semantics is the study of
meaning in language and, therefore,
one of the central branches of
linguistics. Semantic theory spans a
wide range of approaches, from
formal semantics to pragmatics, and
is integral to understanding how
language works in the representation

of the world and the communication
of ideas(Kroeger, 2023). At the heart
of semantics, there is a division into
two camps: lexical semantics and
compositional semantics. Lexical
semantics studies the meaning of
individual words  and  their
interdependence with other words in
the lexicon, very often using such
tools as semantic fields and sense
relations,  including
antonymy, hyponymy(Stede, 1999).
The cognitive subfield of lexical
semantics becomes fundamental to

synonymy,

explain the change, adaptation, and
adoption of new meanings by terms,
especially in dynamic and specialized
fields like biotechnology(Geeraerts,
2019).

Lexical semantics is essential
in the formation of terms that reflect
new discoveries, technologies, and
methodologies  within  scientific
language. With each developing
scientific field, new terms emerge in
order to describe newly created
concepts, processes, or
phenomena(Geeraerts, 2009). It is not
only a linguistic phenomenon; that is,
scientific terms are changing as
knowledge increases and technology
advances. Words and their meanings
change with time due to semantic
changes while new terms are coined
into  languages as  symbolic
expressions of  scientific  and
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technological
advancement(Sturtevant, 1917).
* Terminology in Biotechnology
Over the past few decades, the
rapidly expanding scientific subject
of biotechnology has seen significant
modifications in terminology and the
creation of new terminologies. A
specialised language to describe
complex concepts and emerging
technologies is becoming
increasingly necessary due to the
rapid pace of technical advancements
like genetic engineering, gene
therapy, CRISPR-Cas9, and synthetic
biology(Morris, 1992). The field of
biotechnology has seen an increase in
terminological specialisation,
according to earlier research. New
terms typically emerge because a
recently discovered process or

approach has particular
characteristics  that should be
highlighted by terminology.

Biotechnology terms are very often
interdisciplinary, joining the aspects
of genetics, molecular biology,

engineering, and computer
science(Goluchowicz and Blind,
2011). Examples include

"bioprinting" and "bioinformatics,"
which reflect biological sciences
combined with engineering and
computational  techniques. Such
terminology is often characterized by
neologisms, which not only fill

lexical gaps in the language but also
convey the cutting-edge nature of the
technologies they describe(Keats,
2010). Studies have analyzed the
interaction of biotechnology
terminology with other specialized
languages, reflecting both the
innovation and complexity inherent
in the field. They believe that with the
advance of biotechnology, the
semantic fields from which these
words are taken would become more
and more imbricated and entangle
scientific, ethical, and commercial
discourse(Pammolli et al., 2002).
However, new words coined to
describe new aspects of
biotechnology itself could assume
new shades of meaning or change of
meaning while they are researched,
argued, and wused. For example,
CRISPR-Cas9 was initially described
as a tool for editing the genome but
has since been used to describe
everything from gene therapy to
agricultural biotechnology-a
testament to the breadth of its
scientific and practical
applications(Thiel, 2021).
Understanding the semantic
trajectories of such terms is important
to understanding the evolution of
biotechnology as a discipline.
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* Linguistic Analysis of Emerging
Terms

Linguists and other academics
have more recently created a set of
techniques for examining new
scientific terminology, especially in
fields like biotechnology. The
analysis of collocations, which
identifies the words that frequently
occur with a particular term, comes
first among these(Molina-Plaza and
Martinez-Saez, 2024). By examining
the collocations of concepts like
"gene editing," "bioprinting," and
"synthetic biology," one can gain
insight into how these terms are built
and evolve. As demonstrated by the
following examples, the terms "gene
editing" and "genome modification"
collocate with the terms "precision,"
"therapy," and "technology,"
establishing semantic associations
with therapy and
medicine(Khakimova et al., 2020).

Discourse analysis, which is
the study of how terms are used in the
context of scientific publications,
media, and policy papers, is another
method for examining the new terms.
This viewpoint makes it possible to
draw attention to the terms' social,
ethical, and ideological
connotations(Hewitt, 2009).
Discourse analysis can demonstrate
how words like "biotechnology" and
"genetic modification" can have

distinct meanings depending on the
context in which they are used, be it a
political argument, a media piece, or
a scientific  publication(Frayne,
2022). The significance of the
broader discursive context in which
scientific terminology are situated is
brought to light by discourse analysis.
Terms can have different meanings
depending on the social issues and
governing power systems that shape
discourse.

Lastly, semantic field theory is
effective approach for
analysing  new  concepts in
biotechnology. This theory is based
on the idea that words are not

another

independent units but form larger
networks(Miller  and
Fellbaum, 1991). Grouping of terms
into semantic fields enables research

semantic

on how new words take their place
among other terms in a given domain.
For instance, terms like "bioprinting",
"bioengineering", or "genetic
modification" could be
contextualized through the broader
semantic  field "genetics"  or
"bioengineering" to indicate how
such a field interlinks and shifts over
time(Ng et al., 2020). Research has
also shown that neologisms in
biotechnology are informed by
previous sets but also create new
knowledge domains in their entirety
and further expand interdisciplinary
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dictionaries(Bergenholtz and
Kaufmann, 1997).
* Gap Analysis

While there has  been
considerable research into the issues
of  scientific language and
terminology, the literature lacks clear
semantics for the emerging terms
specific to biotechnology(Leitch and
Davenport, 2007). While much of the
existing research focuses on the
development of specialized
vocabulary and its contextual usage,
there is limited exploration of how
these terms evolve semantically over
time, particularly within the realm of
biotechnology(Jatowt and  Duh,
2014). While there is some existing
research into the discourse about
biotechnology, it often concerns a
small number of terms. The linguistic
study of new terms, and especially
those that have undergone significant
semantic shifts or are entirely new to
the lexicon, remains
underexplored(de Sa et al., 2024).

This paper represents an
attempt to fill that gap by offering a
thorough linguistic analysis of the
emergence of terms in biotechnology,
focusing on how these emergent
terms take shape in meaning, relate to
other specialist terms, and are
informed by broader
discourse(Vettel, 2013). This
research will add new light to the

ways in which the language of
biotechnology reflects scientific
advancements and societal concerns
by applying a combination of
collocation  analysis,
analysis, and semantic field theory.
The study will thus contribute to
linguistic theory as well as to
biotechnology, with an
understanding of how language

discourse

shapes and reflects innovation in this
fast-evolving field(Hellsten, 2002).
* Methodology
* Data Collection

In this work, biotechnology-
related texts have been selected as the
source corpus, which means most of
the documents used will fall under
scientific journal articles, scientific
news sources, and patent documents.
The sources will be selected because
they can provide the most recent
advancements and trends in
biotechnology and because they
introduce new terminology more
frequently. A collection of stories
from a respectable scientific news
site and a few chosen patent docs are
included in addition to three highly
influential journal articles. The goal
was to compile a representative
sample of language usage in the
biotechnology industry today.

The following are the chosen
journal papers and scientific news
sources:
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Article 1 "CRISPR-Cas9 Gene Editing: ANew Era | Nature May 2023
in Genetic ineering" iotechnol

Article 2 "Synthetic Biology and the Future of Bio- | Trends in June2023
Manufacturing" Biotechnol

Article 3 | "Advances in Bioprinting: Applications in | Biofabrication February 2024
Medicine and Tissue Engineering"

News "Breakthrough in mRNA Vaccine Science Daily January 2024

Article 1| Technology: Revolutionizing Healthcare”

News "Gene Editing Breakthroughs: The Role The Guardian March 2024

Article 2 of CRISPR in the Treatment of Genetic
Disorders"

Patent "Method for Editing Genomes of USPTO December 2023

Document | Eukaryotic Cells Using CRISPR-Cas9"
1
Patent "Bioprinted Tissues for Drug Testing and | USPTO November 2023
Document | Organ Regeneration”

The selection of these texts
ensures that the dataset is up-to-date
and includes a variety of contexts
where emerging biotechnology terms
appear, including  cutting-edge
research articles, popular science
news, and patent descriptions.

* Selection Criteria

A number of factors pertaining
to the terms' frequency of occurrence
and recent introduction in the area
were used to identify the rising
biotechnology terms. When choosing
a term, the following elements are
taken into account: -

1- Recency of Introduction: Because
they reflect advancements in the field
of biotechnology, terms that have
been introduced within the last five
years were ranked first.

2- Frequency of Use: Terms used
repeatedly within articles or patents
indicate growing relevance and
importance.

3- Specificity and Technological
Relevance: Highly specific terms to a
biotechnology innovation, such as
"bioprinting" or "CRISPR-Cas9,"
were preferred.

4- Interdisciplinary Nature: Those
terms that cross over multiple
disciplines, such as engineering,
medicine, and genetics, were selected
to reflect the dynamic and
interdisciplinary nature of
biotechnology.

The terms identified were
grouped into the following table, with
each emerging term categorized by
its technological domain and its
frequency of occurrence across the

corpus:
CRISPR-Cas9 12 S 8
Bioprinting c 7 4 3
Gene Editing 10 3 9
mRNA Vaccines & Medicine 9 0 12
Bi ing Synthetic Biology & i 8 2 4
Synthetic Biology Synthetic Biolog; 6 1 5
Gene Therapy Gei ring & Medicine | 5 2 3
Biohacking Gei ring & Biocthics | 4 1 3
Medicine | Medical 5 0 7
Tissue Engineering Medicine & 7 4 S
Exosome Therapy Medical Biotechnology & 1 2 6
& Biotechnology | 6 3 S
Medical & Biotech | 8 3 7
Immune & 7 1 4
CRISPR Base Editing | Genetic Engineering 5 2 3
Cell Therapy Medical Bi 6 3 B
Biological Sensors Environmental & Medical 6 1 4
Cellular Agriculture Agricultural Bi 5 0 7
Gene Drives Genetic Engineering & Ecology 3 0 5
Lab-on-a-Chip Medical Biotechnology & 5 1 6
Nanotech
Chimeric Antigen Medical Biotechnology 4 1 3
Receptor (CAR)
Organoids Tissue Engineering & Medicine 6 0 4
Epigenetics Genetic Engineering & Molecular | 8 3 3
Biolog
Plastics 4 2 S
ized Medicine | Medical Bi 7 1 8
Industrial 5 4 3
Artificial i & 6 2 9
Al) in Bi
Microbiome Medical & Environmental 6 3 4
Engineering
Plant-Based Biotech Agricul S 1 7
CRISPR-Cas12 Genetic Engineering 3 2 2
Evolution of Key Biotechnology Terms Across the Document
8

S > © & < & L ©

Paragraphs

* Analysis Techniques

1- Collocation Analysis: It includes
an investigation of the words that
commonly occur with the emerging
biotechnology term. The pattern of
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collocation helps to suggest in which
context the term is used; thus, adding
to the semantic range and evolution.
For example, considering the words
that regularly ring with "CRISPR-
Cas9," one would most likely
consider terms such as '"gene
editing," "genetic modification," and
"DNA repair," among others, which
may denote specific meanings and
applications in which the term is
used.

2- Semantic Field Theory: It 1s a
theory explaining how words in a
given language exist in semantic
fields or domains. We apply the
semantic field analysis so that terms
can be grouped into broader fields
such as "genetics," "bioengineering,"
and "medical biotechnology." The
process of structuring the emerging
terms around these fields enables one
to understand their relationship
semantically and trace through the
creation of a term within a domain at
large in biotechnology.

3- Lexical Semantics and Conceptual
Mapping: The above method is going
to help trace how the meaning of
rising terms evolves with time.
Closely reading contexts, we will
map conceptual fields around every
term regarding their association with
technological  concepts, ethical
implications, and impacts on society.
This will thereby provide insight into

the ways in which terms are gaining
new meanings while they are taken
up by the different stakeholders in the
biotechnology ecosystem.
4-  Discourse  Analysis:  Since
biotechnology is interdisciplinary,
discourse analysis shall help us
understand how the language about
these terms  reflects  broader
scientific, ethical, and societal
discussions. This method will also let
us examine how those terms are
adapted for public consumption and
policy-making.
5- Corpus Linguistics Tools: We will
use software tools such as Word
Smith Tools and Ant Conc for
frequency analysis,
search, and keyword extraction. This
will enable us to monitor the usage
patterns  of  emerging  terms
systematically across large datasets.
* Analysis Techniques
* Collocation Analysis

The analysis of collocations
identifies words appearing habitually
with the target emerging terms and
thus facilitates the semantic range,
context, and potential shift of
meaning over time. Applied in
biotechnology, looking into the co-

concordance

occurring words with given emerging
terms in biotechnology yields
important insight into how this term

is being used and considered within
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both the scientific and public
discourse.
For this study, we performed

collocation analysis on a selection of
high-frequency emerging
biotechnology terms (e.g., CRISPR-
Cas9, Bioprinting, mRNA Vaccines).
We used corpus linguistic tools (such
as WordSmith Tools and AntConc) to
identify the words that most
frequently occur in proximity to these
terms in the selected corpus of journal
articles, patents, and news articles.
Below is a table showing the
collocates (words that frequently co-
occur) for several emerging
biotechnology terms. The analysis

covers common collocates in the

contexts of genetic engineering,
biotechnology, medicine, and bio-
manufacturing.

The  collocation  analysis
method aids in highlighting the
intricate  and  multidimensional
emerging  biotechnology  terms.
Analysing the words that co-occur
helps us understand the various
contexts and applications where the
usage of such terms is fast catching
up. The type of analysis is all that is
required to wunderstand various
current trends in biotechnology,
including personalized medicine,
gene editing, and regenerative
medicine, along with the future
directions in which these terms are
going to take shape in scientific
research and applications.
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* Semantic Field Theory G
Categorizing the Emerging N

Terms in Biotechnology.
The theory of semantic fields 2

postulates that, because of their

Environmental
Biotechnology

interrelating meanings and

associations, words in any given e
language group into large domains or
fields. In view of the foregoing

Agricultural
Biotechnology

discussion, therefore, it would be S
helpful in looking at how terms e
relate, come up, and evolve within a .

given domain in biotechnology if

medicine.

categorizing  rising  biotechnology Categorizing the emerging

biotechnology terms into semantic
fields will help to clearly understand
how such terms interrelate within
specific domains of biotechnology.

terms were to go on within wide
semantic  fields, for instance:
"Genetics," "Bioengineering," and
"Medical Biotechnology.".

We organized the identified
emerging terms into relevant
semantic fields in this study. This

Genetics,  Bioengineering, and
Medical Biotechnology are core
fields driving innovation, while
Environmental Biotechnology and
Pharmaceutical Biotechnology
represent the broad applications of
these terms in  environmental

allows us to appreciate how terms
within a particular field converge
around similar concepts, while their
meanings expand and evolve as
scientific knowledge progresses.

Below is a table which groups the sustainability, medicine, and health.

This organization of the semantic
field allows a deeper view of how the
language evolves within the sector of
biotechnology and enables an even
better understanding of the given
terms' implications for both scientific

terms according to their semantic
fields and gives an overview of how
they are placed in the landscape of
biotechnology.

discourse and real-life application.
These terms were selected in

view of their relevance to the most

recent developments in
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biotechnology to ensure that the
dataset reflects what is currently
going on at the cutting edge. The
terms were counted according to the
number of their appearances within
the corpus, focused more on recent
publications so as to capture the
current trend.

The following criteria will be
used to determine how the terms
identified from this study are used in
the discourse analysis: -

1- Scientific Discourse: Emerging
terminologies used in specialised
scientific literature and research will
be covered, along with the
terminology of technical specificity,
technical intricacy, and novelty
appeals.

2- Public Discourse: The way in
which these words are explained to
the general public via policy briefs,
media channels, and 1nstructional
resources. This component focusses
on the framing and simplification of
difficult scientific concepts in order
to affect public opinion and policy.
3- Ethical Discussion: Discussing the
advantages and disadvantages of the

technologies  mentioned  above,
including moral issues such gene
editing, bioengineering, and

customised medicine.

4- Policy Discourse: How the phrases
are used in the creation of legislative,
regulatory, and policy frameworks,

all of which influence the
conversation about bioethics,
regulation, and the social
implications of biotechnology.

CRISPR-Cas9

Media portrayal

Gene Editing

Synthetic Biology

Gene Therapy

Exosome Therapy

Biodegradable
Plastics

Tmmune ModuTation

Stem Cells

* Discussion

Changes in the biotechnology
language landscape are complexly
represented by the use of semantic
field theory, discourse analysis, and
collocation  analysis of new
biotechnology terminology.
Although our results are consistent
with previous research on the subject,
they also add to the originality of how
these terms are framed in public,
policy, ethical, and scientific
discourses.
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* Collocation Analysis

The  collocation  analysis
revealed some clear patterns in the
use of emerging biotechnology terms
in scientific discourse. As might be
expected, for instance, collocates of
terms such as "CRISPR-Cas9"
commonly include terms like "gene
editing," "genetic modification," and
"DNA repair." Again, this chimes
with what other studies on the
collocations of "genetic engineering"
terms within scientific papers would
suggest: the collocates will often
relate to the particular application or
innovation associated with a term, as
Andersen and Kock showed in 2015.
In the same vein, the recurring
collocates of "bioprinting," such as
"3D printing" and "organ making," in
our dataset reflect discussions that
Mota et al. (2020) have, where in
most instances, bioprinting terms
were used to explain state-of-the-art
innovations concerning  organ
transplantation. Such collocation
patterns help to place in context such
emerging terms and further highlight
a rapidly advancing nature of
biotechnology and its particular
applications.
* Discourse Analysis

Discourse analysis enlightened
on  various ways  emerging
biotechnology terms are framed
within different discourses. For

example, CRISPR-Cas9 was
commonly linked with scientific
optimism, focusing on the potential
of the technology for curing genetic
disorders. This finding is in tune with,
Bauer (2002)who noticed that
discourse on genetic modification is
generally positive in scientific texts
but more ambivalent in public
discourse, where ethical concerns
dominate. Nordberg et al. (2018),0ur
study also underlines the fact that
ethical discussions of terms such as
"gene therapy" or "synthetic biology"
can be framed with references to
risks, safety, and societal impact.
Such findings of this study
corroborate  similar studies Dby,
McWhorter (2009), who show that
the discourses about gene therapy and
synthetic organisms emanating from
bioethics have a high tendency for
emphasizing harm. The public debate
on "personalized medicine" is also
frequently framed in terms of the
potential for personalized healthcare,
as was reflected in, Selin and Hudson
(2010), who pointed out that the
media has a tendency to emphasize
positive, future-oriented wuses of
biotechnology terms.

Our analysis indeed showed
that the policy discourse was more
cautious, with regulatory language on
safety  standards and  ethical
guidelines. This supports, Voegtlin
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and Scherer (2017)who point out that
regulatory frameworks that strike a
balance between fostering innovation
and ethical considerations are
frequently at the centre of policy
discussions  on  biotechnology.
Indeed, a recurring topic in the
literature is the conflict between
prudence in policy talks and
optimism in scientific and public
discourses.
* Semantic Field Theory

The wuse of semantic field
analysis revealed how biotechnology
terms are categorised into more
general topic groups, such as
"genetics," "bioengineering," and
"medical biotechnology."  Since
many of the concepts in these
categories go over conventional
discipline boundaries, they represent
the dynamic character of

biotechnology. For instance, as

Shimasaki (2014), highlight,
"biodegradable plastics" became a
component of both the

"environmental biotechnology" and
"bioengineering" sectors, reflecting
the growing convergence of
biotechnology with sustainability
issues. As Ku et al. (2023)noted, our
classification of words such as
"exosome therapy" under the
umbrella of "medical biotechnology"

also aligns with the expanding corpus

of research on the medical uses of
biotechnology.

*  Comparison
Literature

with  Existing

Our results expand on earlier
research on the linguistic components
of biotechnology. The application of
collocation analysis and semantic
field theory within the discourse of
biotechnology is in line with
Hjorland (2002), who used similar
methods  while analyzing the
language of emerging scientific terms
in the medical field. Moreover, our
discourse analysis allows for a more
fine-grained classification of the
interdisciplinary nature of the
language of biotechnology and
extends the work of Horst (2007),
who report that in biotechnology
discourses, scientific aspects often
intermingle with ethical and social
ones.

It brings a deeper
understanding  of the  rising
biotechnology terminology,

considering how it is linguistically
framed. Our
collocation

and  discursively
approaches  through
analysis, discourse analysis, and
semantic field theory enable us to
consider them within their broader
scientific, ethical, public, and policy
framing,
necessary, the existing literature as

drawing on, where
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confirmation and extension of this
preliminary work.
* Conclusion

This paper has explored the
meaning of the emerging terms in
biotechnology through collocation
analysis, discourse analysis, and
semantic field theory. Our findings
contribute to a deeper understanding
of how such terms are framed
linguistically and reflect the rapidly
changing nature of biotechnology. By
examining collocational patterns for a
range of terms, such as "CRISPR-
Cas9," "gene therapy," "bioprinting,"
and "synthetic biology," we revealed
the specific contexts in which these
terms are used and traced their
shifting
Discourse analysis also revealed the
which
biotechnology terms are represented
within scientific, public, ethical, and
policy discourses to show how

meanings over time.

range of ways in

complex and often contradictory such
discussions are. Semantic field theory
finally allowed us to group the
emerging terms into larger domains,
such as "genetics," "bioengineering,"
and "medical biotechnology," to
show how the language of
biotechnology is becoming
increasingly interdisciplinary and
multivocal.

This study confirms and
extends

existing literature  on

biotechnology discourse through a
detailed linguistic investigation into
the emerging terms of this branch.
The findings corroborate other
scholars' works-for instance,
Andersen and Kock (2015) and Chen
and Li (2020)-yet also contribute to
novelty with regard to how these
terms develop within scientific and
public discussions. The language
surrounding these emerging terms
certainly reflects the interdisciplinary
nature of biotechnology, with the
convergence of scientific innovation,
ethical considerations, and public
discourse.

This study is not without its
limitations. The corpus size remains
pretty small, and the selection of the
terms was partly circumscribed by
the availability of data. A future study
could expand the corpus by adding
more texts-such as patents, industry
reports, and policy documents-to
further study how such biotechnology
terms establish semantics in different
Additionally, other

approaches-sentiment

contexts.
linguistic
analysis or corpus-based keyword
analysis-could be further used in
order to gain deeper insight into the
emotional and rhetorical strategies of
biotechnology discourse.

Thus, 1t i1s established that
linguistic ~ investigation  should
become a vital part of an insightful
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description of the semantics of such
current and still emerging terms in
biotechnology. This is a field that
shall keep on changing, like
everything else in life, alongside
evolution. Understanding how these
terminologies are framed and
understood is important not only
within linguistic circles but also for
scholars in other scientific fields,
policymakers, and the public, since it
puts into context how biotechnology
is referred to, regulated, and
integrated into society.
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