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CRISPR-Cas9 has undergone significant developments, becoming
the most widely used gene editing technique. While this tool has
enhanced the feasibility of gene editing, it has also sparked contro-
versies, particularly concerning its application in human embryos.
Naturally, many questions arise, such as for what purposes the im-
plementation of gene editing using CRISPR-Cas9 in human embryos
is justified. We aim to answer this question by presenting biomedical
background information, discussing arguments, and providing eval-
uations of these arguments. Finally, we conclude that CRISPR-Cas9
is an ambiguous piece of technology that is generally justifiable to
implement for disease prevention, less so for disability prevention,
and not justifiable for non-therapeutic purposes.
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. Introduction

The gene editing mechanism CRISPR-Cas9 has been causing turbulence in the
medical community ever since its discovery. CRISPR stands for ‘Clustered Regu-
larly Interspaced Short Palindromic Repeats’ and Cas9 denotes the derived gene
editing tool ‘CRISPR-associated protein 9’. This mechanism allows for the editing
of DNA by cutting and altering targeted sequences of genetic material (Huang
et al., 2021). Praised as a “revolutionary genome editing tool” (Munshi, 2016,
p. 777), it has become the subject of extensive research with the goal of curing
currently incurable diseases (Gostimskaya, 2022). Recently, in 2023, the United
Kingdom was the first country to approve CRISPR-Cas9 as a tool in therapy treat-
ment, marking a major milestone for the technology (Wong, 2023). These devel-
opments remain subject to scrutiny, especially when edits of the human germline
are involved. This issue gained widespread attention in 2018 when the Chinese
scientist He Jiankui deleted the genes responsible for HIV expression in two twin
embryos during in-vitro fertilization (Gostimskaya, 2022; Raposo, 2019).

This incident showcased the capabilities of CRISPR-Cas9 and simultaneously
caused a large controversy. Criticism came from the scientific community and the
public, pointing to the risk as well as the lack of medical necessity of the proce-
dure. Chinese authorities apprehended He because his non-essential application
of gene editing was illegal (Raposo, 2019) and many called for a moratorium on
human gene editing due to ethical concerns (Gostimskaya, 2022). The case of
He’s so-called “CRISPR-Babies” (Morrison & de Saille, 2019, p. 2) exemplifies the
controversy we address.

Gene editing has grown more relevant and disputed over the past decade. The
recent technological development of CRISPR-Cas9 has made gene editing rela-
tively cheaper, safer and more effective (Khan et al., 2018). Despite the controver-
sy surrounding CRISPR-Cas9, a trend toward acceptance for therapeutic purposes
can be observed (Martin & Turkmendag, 2021). Due to the topics relevance, we
explore the following research question: For what purposes is the implementation
of gene editing using CRISPR-Cas9 in human embryos justified?

The research question raises various biomedical, ethical and socio-economic
concerns which we evaluate throughout four sections. The first section comprises
scientific background information and presents the basics of genetics and gene
editing, providing a better understanding of the topic. Based on this scientific
background, we have three main discussion points, namely the application of
CRISPR-Cas9 to prevent diseases, prevent disabilities and for non-therapeutic
purposes. Non-therapeutic purposes mean that gene editing is employed for im-
proving, enhancing or modifying a characteristic unrelated to health (Lorenzo et
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al., 2022). A clear definition of disease and disability is also necessary, but such a
thing does not exist. Throughout time, many different definitions have been used
(Scully, 2004). However, for the sake of clarity, we make the following distinc-
tion: diseases involve health impairments that often exhibit progressing symp-
toms such as breast cancer, whereas a disability pertains to functional limitations,
such as Down syndrome.

First, we argue that the implementation of gene editing in unborn children is
justified for preventing diseases since the risks and benefits are balanced. Second,
we argue that it is comparatively less justified to prevent disabilities since this appli-
cation may exacerbate inequalities and threaten acceptance of disabilities. Finally,
we argue that gene editing in unborn children is not justified for non-therapeutic
purposes such as enhancing the natural abilities or looks of humans as this could
cause societal, mental and physical inequalities. Hence, CRISPR-Cas9 is an eth-
ically and socio-economically ambiguous piece of technology. The purpose for
which CRISPR-Cas9 is employed determines whether the application of the tool
is justified.

2. Scientific Background

Before we discuss and answer the research question, we provide a conceptual
description of gene editing by outlining the biomedical background, functioning
as the underpinning of the paper and its arguments. It should be noted, however,
that genetics comes with many intricacies and details that exceed the scope of this
paper. Therefore, only the essential information is presented.

Every organism is made up of cells that, in their nuclei, contain deoxyribonu-
cleic acid (DNA) in which the exact instructions necessary for directing activities
are contained. DNA has a double helix structure which is composed of the same
four chemical units. These so-called bases are adenine (A), thymine (T), guanine
(G) and cytosine (C). The first and last two form base pairs meaning they lie op-
posite one another in the double helix (Genetic Alliance, 2009).

The entire set of genes in an organism makes up its genome which is organ-
ized into larger structures called chromosomes. Human cells contain 23 pairs of
chromosomes of which one chromosome is inherited from the mother and one
from the father. Chromosomes contain genes, the specific sequences of DNA that
code for a specific protein. These are indicated by the specific order of bases on
one strand of the DNA (e.g. ATTCCGGA). A gene essentially acts as a ‘recipe’,
providing instructions that different cell parts, in turn, follow (Genetic Alliance,
2009). Although genes are the functional unit of heredity, only 29% of DNA is
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composed of genes. The remaining 71% consists of non-coding segments with
functions such as contributing to the structural integrity of the chromosome. (Ge-
netic Alliance, 2009).

Although humans are all 99.9% genetically identical there is still genetic di-
versity which explains the differences among people like blood type or hair color
(Genetic Alliance, 2009). This variation is a result of various genetic phenomena.
One crucial factor contributing to genetic diversity is genetic mutation — herit-
able changes to the DNA sequence. Heritability here refers to both somatic cell
division and germline inheritance. Somatic cell division encompasses the prolif-
eration of cells in tissues. These cells only repair and reproduce within the same
body. Since they are non-reproductive cells they do not pass on any information
to the offspring. This means that a mutation, also known as a variant, in a somatic
cell is not passed on to the offspring. A mutation in the germline, however, is
passed on to the offspring. The germline refers to a group of cells that is involved
in the production of gametes, which are reproductive cells. This explains why
some genetic diseases are heritable (Jackson et al., 2018).

There are different types of mutations including single nucleotide variants
where a single base pair is substituted for another, insertion and deletions where
a base pair is added or removed, structural variations that alter DNA structure
on a larger scale and repeat variations involving repetition of specific DNA se-
quences. (Jackson et al., 2018). A mutation, however, is not inherently harmful.
Changes in DNA may have no impact, for example when occurring in non-coding
segments. Nevertheless, numerous diseases are proven to be linked to genetics,
leading to the classification of variants as either pathogenic or benign. Harmful
mutations can manifest in various ways, causing a range of health issues, includ-
ing Down syndrome, various cancers and diseases such as hemophilia A, cystic
fibrosis, and sickle-cell anemia (Jackson et al., 2018).

Genetic disorders can have a detrimental impact on a life. Although there are
various therapies and treatments that help manage symptoms or slow a disease’s
progression, genetic disorders are practically impossible to cure as their causes lie
within the DNA (Jackson et al., 2018). This is where gene editing comes in. Gene
editing is a technique where specific target genes are modified. This can mean
adding, deleting or replacing individual or multiple bases. With this ground-
breaking technology, researchers have accomplished various remarkable achieve-
ments like improving the quality of rice (Huang et al., 2021). In the biomedical
field, gene editing can be deployed in diverse ways as well, with the potential to
cure or prevent numerous genetic disorders, for instance. A real-life example of
this is the revolutionary treatment called exa-cel that functionally cures sickle cell
disease which has recently been approved by the FDA (Reardon, 2023). But gene
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editing, as aforementioned, can also be used for what Lorenzo et al. (2022) call
improvement. This can range from improving adaptability to coldness to improv-
ing ones intelligence.

Over the last couple of decades, gene editing has undergone significant ad-
vancements, witnessing the emergence of numerous techniques, each building on
the successes of its predecessor (Huang et al., 2021). The predominant gene ed-
iting technique currently in widespread use is CRISPR-Cas9. It has proven to be
very promising, and its success can be attributed to multiple factors like its ease of
adoption due to its simplicity or its relative preciseness and reliability, compared
to previous genome editing tools (Khan et al., 2018).

The CRISPR-Cas9 system originated from a bacteria defense mechanism
against viruses. Fragments of the viral DNA, that are injected when a virus infects
a bacterium, are captured and stored by the CRISPR system as RNA guides, a
copy of the original DNA. When a similar virus attacks again, the CRISPR system
recognizes the viral DNA and launches a counterattack. The RNA guides the Cas9
protein to the corresponding viral DNA sequence which Cas9 in turn cleaves,
functioning as molecular scissors, to neutralize it (Li et al., 2021).

In recent years, scientists have managed to repurpose this CRISPR-Cas9 system
for gene editing. In a lab, scientists design a synthetic RNA guide that guides the
Cas9 protein to the target DNA sequence in an organism. The Cas9 protein in-
duces a precise double-stranded break (DSB) at the designated location. A DNAS
repair mechanism will be triggered which can be either Non-Homologous End
Joining (NHEJ) or Homology-Directed Repair (HDR). Through NHE], the DNA
seeks rapid repair by rejoining the broken ends, frequently resulting in muta-
tions that render the gene nonfunctional—a desired outcome for achieving gene
knockout. HDR is a more precise process where scientists insert a DNA template
into the cell with the desired modification. After the Cas9 induces a DSB, the
DNA will repair itself after this template. This allows for precise changes to the
DNA (Lietal., 2021).

Although CRISPR-Cas9 is a highly valuable tool, it is not perfect yet. A notable
challenge is off-target effects, unintended modifications that could lead to poten-
tial health risks (Lietal., 2021). Nevertheless, CRISPR-Cas9 has proven to be very
promising in the world of gene editing and biomedicine in general.

3. Preventing Diseases

With CRISPR-Cas9, genetic diseases caused by DNA mutations could be prevent-
ed, treated and potentially cured. Although this seems desirable, the question
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remains whether the use of CRISPR-Cas9 to prevent diseases is justified.

Gene editing embryos can help prevent lifelong illnesses and infant deaths
caused or exacerbated by genetic abnormalities. Wojcik et al. (2019) describe
a significant correlation between infant deaths and genetic disorders and argue
that the application of genetic testing and gene therapy before birth should be
explored. De Melo-Martin (2022) asserts that such gene editing would also be
more effective at guaranteeing that carriers of genetic diseases can have healthy
and genetically related children. Current technologies are based on testing in-vit-
ro fertilized embryos before implantation. Under certain circumstances, however,
it is impossible to prevent an abnormal combination of genes (de Melo-Martin,
2022). In such cases, the only method of having a healthy child is adoption,
which Severijns et al. (2021) describe as unpopular. They believe the lack of
genetic relation and the associated bureaucratic processes to be the main factors
of this (Severijns et al., 2021). Gene editing could provide more couples with the
possibility of having genetically related and healthy children, irrespective of their
own genetic disorders.

Aside from infant mortality and reproductive fears, genetic diseases are also a
financial burden. Sedrak and Kondamudi (2023) found that annually, approxi-
mately 300,000 infants in the USA are born with sickle cell disease (SCD). SCD is
calculated to produce a lifetime burden of medical costs of around $1.65 million
on average before reaching senior age, according to Johnson et al. (2023). Addi-
tionally, insured individuals must pay $44,000, leading to a significant financial
burden. Similarly, Duchenne muscular dystrophy is estimated to be present in
0.02% of the US population, according to Venugopal and Pavlakis (2023). It pro-
duces approximately $54,270 direct costs and $120,910 total burden per year
in the USA, according to Landfeldt et al. (2014). Especially in the second case, a
gene edit might be cheaper than the accumulated medical and intangible costs of
living with a genetic disease.

However, the potential medical and social benefits of preventing diseases using
gene editing come with difficulties. One of the main issues identified with this
medical procedure is that unborn children, such as embryos, cannot consent to
it. This poses the issue of informed consent (Shinwari et al., 2018). Both Rodri-
guez (2016) and Biberman (2023) argue for informed consent by the individual,
which is impossible to achieve with gene editing in unborn children. Genetic
interference can change the human nature of an individual, the genome. Thus, a
common point of criticism is that such interference contradicts the fundamental
right to freedom of choice (Joseph et al., 2022).

Furthermore, there is a risk of unintended side effects, also known as off-target
effects, with CRISPR-Cas9. This is because some DNA sequences in individuals
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are identical (Rodriguez, 2016). For instance, the so-called CCR5 gene is con-
nected to HIV as well as brain functions. If the gene connected to HIV is be-
ing targeted, the gene editing could impact and alter both areas (Raposo, 2019).
Hence, there could be unintended alterations of genes and, thus, unintended
side effects. These changes can cause mutations and lead to cell transformation
or even cell death (Rodriguez, 2016). Total accuracy is therefore not possible to
achieve. Lorenzo et al. (2022) argue that scientists must explore the genetic and
epigenetic effects of gene editing further before pursuing such applications due
to the associated risks.

The arguments show a reasonable balance between risks and benefits. Risks
include producing mutations, while benefits include a high degree of accuracy,
simple construction, and more sensible costs than lifelong treatment (Rodriguez,
2016). Since the potential and benefits outweigh the concerns and risks, using
CRISPR-Cas9 to prevent diseases in human embryos is justifiable from an ethical
and socio-economic standpoint. The justifiability is, however, more complex to
determine for preventing disabilities using CRISPR-Cas9.

4. Preventing Disabilities

The second way gene editing can be employed is for the prevention of disabili-
ties. By targeting the genetic mutations that often cause disabilities, CRISPR-Cas9
could prevent and treat disabilities early on. Also, here the question arises wheth-
er this implementation would be justified or not.

Medical professionals could use gene editing to prevent congenital disabilities
by altering the responsible gene abnormalities. Especially the burden caused by
hereditary developmental disabilities could be alleviated. Ilyas et al. (2020) report
a world prevalence of at least 1% for developmental disabilities and a strong inter-
relatedness with genetic factors. The hereditary genetic factor Fragile X syndrome
is a known cause for a variety of disabilities, such as autism disorder or Down
syndrome (Cleveland Clinic, 2021). Such disorders generate a significant finan-
cial burden on families and society. A study conducted by Genereaux et al. (2015)
identified a median cost of CA$44,570 for parents of children with developmen-
tal disabilities and a societal cost of CA$27,428 excluding medicare per year in
Canada. Similarly, Lindgren et al. (2021) found that in the USA, the annual ex-
penses for emergency care and hospitalization were doubled for children with de-
velopmental disabilities. In addition to financial issues, developmental disorders
also impact the quality of life of affected individuals. Kyrkou (2018) asserts that
having a disabled child challenges the overall physical and mental health of family



members. Often, at least one parent gives up work to care for their child, a phys-
ically and mentally strenuous task (Kyrkou, 2018). Gene editing could provide
a significant social and economic benefit by alleviating the burdens individuals
with genetic disabilities and their families encounter.

However, viewing disabilities as a purely negative thing can be seen as prob-
lematic. Goering (2015) argues that many perspectives on disabilities and being
disabled exist, often differing strongly between disabled and non-disabled people.
She attributes this mainly to a lack of relatability by non-disabled people, who
often overlook important, potentially positive aspects of living with a disability
(Goering, 2015). Similarly, Schramme (2013) quotes a paralysis patient and a
psychiatric patient who both acknowledge and emphasize the positive aspects
their impairments have had. He also asserts that the plurality of perspectives, fac-
tors of evaluation, and individual experiences make a generalized judgment im-
possible (Schramme, 2013). Accordingly, Shakespeare (2015) asserts that many
disabled people do not report a lower quality of life. Therefore, a categorically
negative view on disabilities, especially by able-bodied people, is a misconception
and ignores the positive accounts of people living with disabilities. These factors
make it difficult to achieve an adequate judgment on whether disabilities should
be genetically prevented.

Further complications to this judgment come from considering the social mod-
el of disability. Goering (2015) asserts that the social environment is what makes
impaired people ‘different’ and ‘disabled’. Accordingly, Courtright-Lim (2022) ar-
gues that this social component of disability must be examined as a safer, cheaper,
and, in most cases, more effective way of dealing with disabilities. She exemplifies
this with dyslexia, a common learning impairment that rarely receives recognition
for its correlation with improved visual-spatial abilities (Courtright-Lim, 2022).
The discourse on disability is centered around a non-disabled perspective, which
causes an inaccurate perception and unrealistic judgment of impairments. Con-
sequently, an approach to disability that focuses on the social environment rather
than the impaired individual could achieve better results without medical risks
and costs.

Concerns about diversity and recognition further question whether gene edit-
ing to prevent disabilities can be justified. Sufian and Garland-Thomson (2021)
assert that disabled people contribute to a diverse society by enriching it with
their perspectives and ideas. According to Sufian (2021), the sentiment of pre-
venting disabilities threatens this fruitful diversity. This sentiment might also
threaten the general acceptance of disabilities, as Sufian and Garland-Thomson
(2021) assert that aspirations for a future without disabilities question the sta-
tus of current disabled people. The influence of such ambitions and the overall
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negative view on disabilities may influence the decisions parents make with re-
gard to their children. Addressing the reproductive application of gene editing,
Niemiec and Howard (2020) express concern about a parental perspective that
considers certain traits to be undesirable. Such a perspective questions the usual
parent-child relationship and could further disenfranchise those living with dis-
abilities (Niemiec & Howard, 2020). Sufian (2021) further argues that it is not
possible to embrace disabilities and see them as undesirable at the same time.
Fully accepting disabilities as a component of a diverse society cannot coexist
with the ambition to prevent them. Therefore, the pursuit of this objective threat-
ens the further disenfranchisement of disabled people. Additional consequences
may jeopardize the parent-child relationship and the diversity of society. These
implications contradict the ethical report issued by the Nuffield Council on Bio-
ethics (2019), which states that gene editing must not increase inequalities or
disenfranchisement.

In addition to all these implications stands the issue of informed consent. For
genetic disease prevention, the problem is that an embryo cannot consent. Re-
garding genetic disability prevention, however, the parents’ free choice is endan-
gered as well. While some parents favor gene editing as a viable tool, there is also
significant opposition. Elliott et al. (2022) describe a prevalence of conflicted
views among parents of children with chromosomal disabilities. A slight majority
expressed reluctance or opposition to germline gene editing because they see dis-
abilities either as part of their child’s identity or personal development (Elliott et
al., 2022). Similarly, Kelly (2009) found that after having one genetically impaired
child, most parents either decided against further children or refused prenatal di-
agnosis, actively declining the option to abort their pregnancy should their child
again be impaired. Such choices, however, would become much more difficult
should gene editing become a tool for disability prevention. In that case, parents
could find themselves under social pressure and confronted with the knowledge
that life with a disability will be more difficult due to lower acceptance. Under
these circumstances, parents could be compelled to take a decision they disagree
with. Any discourse about implementing gene editing as a tool to prevent disabil-
ities must consider that the present issues pose significant social and moral risks
to society and its members.

Preventing disabilities is more difficult to justify than preventing diseases. On
the one hand, preventing disabilities could improve the lives of humans who
would otherwise be born socially, physically, and cognitively disadvantaged. On
the other hand, such efforts carry severe negative implications for people current-
ly living with disabilities. For one, future prevention disincentivises present acces-
sibility investments and treating diabilities as undesirable harms acceptance. Next



to discrimination concerns, future diversity would decrease, resulting in the loss
of many enriching perspectives for society. Additionally, difficulties come from
informed consent and the risk of unintended side effects. Furthermore, there is a
wide spectrum of disabilities, some of which are more harmful than others. For
instance, down syndrome tends to be physically and mentally impairing to the
individual (Antonarakis et al., 2020). Despite the social downsides that autism
can have, it can also lead to increased cognitive abilities (Tordjman, 2015). Both
Albert Einstein and Charles Darwin were believed to have autism disorder (Cascio
et al., 2014). Hence, this disability can also lead to great discoveries, for instance
in the natural sciences, and its benefits should not be completely disregarded.
This leads to the question of which disabilities should be eradicated.

Due to this illustrated uncertainty and complexity, the prevention of disabili-
ties using CRISPR-Cas9 is comparatively less justified than preventing diseases.
This is an ambiguous case, in which the risks and benefits are not balanced, and
it seems that the concerns outweigh. There is one more application of CRIS-
PR-Cas9, which is arguably less ambiguous and more problematic.

5. Non-therapeutic Gene Editing

The final way CRISPR-Cas9 can be implemented is for non-therapeutic gene ed-
iting, which is arguably the most controversial application. Every human trait
is determined by the DNA, and certain traits can be modified or enhanced by
targeting and altering certain DNA sequences. Through CRISPR-Cas9, humans
could modify their offspring to their own liking. This naturally raises the ques-
tion of whether the application of CRISPR-Cas9 for non-therapeutic purposes is
justified.

Much more than for preventing disabilities, the non-therapeutic application of
gene editing threatens to increase social division and inequality. As argued by Su-
fian (2021) on the issue of disabilities, the wish to prevent a trait from occurring
necessitates a negative perception of that trait. Consequently, the desire to attain a
certain trait necessitates viewing it as superior. As shown in the previous section,
these perspectives already endanger social diversity and acceptance of disabili-
ties. Unlike with disabilities, where a majority sees them as negative (Schramme,
2013), society lacks consensus about non-health-related traits. Hair color prefer-
ence, for example, is distributed unequally, according to Wortham et al. (2018).
This lack of consensus might exacerbate the formation of grievances that exceed
the dimensions of those related to disabilities. Additionally, Wortham et al. (2018)
found that the relative preferences of different population groups closely resem-
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ble the relative prevalence of hair colors in these groups. Members of a group
will therefore generally gravitate toward their most familiar variation. Therefore,
it is possible that conflicts about ‘superior’ and ‘inferior’ traits arise, promoting
intolerance and group division. Furthermore, Pougnet et al. (2023) bring up the
possibility that genetically enhanced children might also face discrimination for
the way they were conceived. Because genetic enhancement and the expression
of preferences are inseparable, the application of gene editing for non-therapeutic
purposes bears significant potential for discrimination and conflict.

There are various examples that emphasize the inequalities and issues deriving
from the genetic enhancement of natural looks or abilities. For one, these alter-
ations can lead to socio-economic disparities (Pougnet et al., 2023). Increased
physical capacities can have wide-ranging effects. For instance, they could lead
to an increased ability to perform labor in craftsmanship or in office work. Con-
sequently, longer concentration spans and more physical strength would advan-
tage gene-edited individuals and enable them to outperform their coworkers. A
second example is the ability to outperform fellow humans in sports. Tamburrini
(2007) asserts that, especially in competitive sports, genetic privileges would lead
to inequalities, unfairness and dispute, while Camporesi and Maugeri (2011) ar-
gue that there are too many pre-existing inequalities in sports based on medicine
and drugs. Gene editing would exacerbate these problems competitive athletes
have to face thus far (Camporesi & Maugeri, 2011).

Both examples are based on one individual being genetically privileged over
another. This genetic privilege is not inherent but cultivated through gene editing.
The same accounts for changes in the genome which increase cognitive abilities
(Stern & Alberini, 2018). Improved cognitive functioning is associated with better
concentration and better memory formation (Stern & Alberini, 2018). Improving
cognition poses ethical concerns because it can change thought processes and the
overall intelligence of a person (Kostick-Quenet et al., 2022). With gene editing
in individuals, it would therefore be difficult to decipher which cognitive achieve-
ments are attributable toward the individual and which toward gene editing.

Aside from generating further social divide, implementing gene editing for
non-therapeutic purposes could lead to eugenic practices. Eugenics is defined as
“the practice [...] of controlled selective breeding of human populations |[...] to
improve the populations’ genetic composition” (Reese, 2023, tackling eugenics
section, para. 1). They are important concerning the topic at hand because the
CRISPR technology can enhance desired traits (Shinwari et al., 2018). Based on
this possibility to increase and enhance physical and cognitive abilities, a lot of
criticism has been raised. This section focuses on two aspects of this criticism.

First, the fear of the introduction of a societally advantaged masterclass, such
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as that of the ‘Aryan race’ during Adolf Hitler's National Socialist regime, arises
again (Biberman, 2023). Such attempts in history to create a superior class of peo-
ple led to societal divide and psychological destruction. Second, genetically engi-
neered humans with enhanced capacities and abilities could have unpredictable
consequences for society. Like Shinwari et al. (2018), Rodriguez (2016) acknowl-
edges that with CRISPR-Cas9, the ability to enhance and cultivate specific traits
in individuals is growing. This poses a socio-economic issue through which some
individuals or groups, such as the financially advantaged, could become geneti-
cally superior in terms of physical and intellectual capacities (Rodriguez, 2016).

Some argue that medical enterprises have an obligation to improve the human
body if the means to do so are available (Lorenzo et al., 2022). This would align
with the argument that the goal of biomedical advancement lies in improving
the human condition (Joseph et al., 2022). More, however, argue that the use of
genetics to improve non-pathological features is unacceptable as it could lead to
deepened inequalities and the practice of eugenics (Lorenzo et al., 2022). It is
neither ethically nor socio-economically justifiable to use gene editing to advan-
tage an individual over another. Hence, the answer is that using CRISPR-Cas9 for
non-therapeutic purposes of enhancement of natural looks or abilities is not by
any means justified.

6. Conclusion

CRISPR-Cas9 is a powerful tool that has made the prospect of therapeutic and
non-therapeutic gene editing feasible. These capabilities, however, come with
significant social implications, especially when edits of an embryo are involved.
Therefore, different use cases and all relevant arguments must be carefully consid-
ered to decide when such a gene edit is justified.

Preventing presently incurable genetic diseases has the potential to alleviate
massive financial burdens on affected individuals and society. Additionally, par-
ents that carry genetic diseases could, under all circumstances, guarantee a ge-
netically healthy child using gene editing. However, genetic procedures do car-
ry some medical risk that could potentially cause unforeseen harm to children.
Some criticism also comes from the lack of informed consent, as an embryo is
unable to choose or decline genetic edits. Overall, the expected benefits seem to
outweigh the risks. These risks, however, must be acknowledged and individually
reevaluated.

The use of gene editing to prevent congenital disabilities promises similar ben-
efits but comes with a much larger number of drawbacks. Many scholars take
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issue with the general assumption that disabilities inherently detract from life,
viewing them to be part of a persons identity. As the wish to avoid disabilities
necessitates a negative view, it threatens to further disenfranchise disabled people
and detract from diversity. Furthermore, parents might feel pressured to engage
in gene editing against their will, should society become less accepting of disabili-
ties, threatening their agency. For these reasons, the use of gene editing to prevent
disabilities is much more problematic and necessitates medical professionals to
carefully weigh the risks and benefits of every individual case.

Less ambiguous is the use of gene editing for non-therapeutic purposes or
genetic enhancement. The lack of consensus about ‘good’ and ‘bad’ physical traits
could make them an even more divisive issue than disabilities. This threatens to
cause group grievances and could develop into eugenic practices. Additionally,
physical or mental enhancement could lead to a rise in inequality as the enhanced
people would be genetically privileged. The significant issues and lack of specific
benefits non-therapeutic genetic enhancement bears make it infeasible for appli-
cation. George Daley, a leader in stem cell science and cancer biology at Harvard
Medical School, drew a similar conclusion: “There are stark distinctions between
editing genes in an embryo to prevent a baby from being born with sickle cell
anaemia and editing genes to alter the appearance or intelligence of future gener-
ations.” (Bergman, 2019, para. 23). While CRISPR-Cas9 does have the potential
to cure diseases and positively impact medical enterprises, its usage must be reg-
ulated, which poses a significant challenge.

Technological advancements cannot be stopped; however, their development
trajectory can be influenced and shaped (Biberman, 2023). This requires strong
regulations for the use of CRISPR-Cas9 and rules for its implementation that re-
spect the medical, socio-economic, and ethical implications and consequences
it can have. Wer conducted such an evaluation and concluded that all uses of
gene editing in embryos carry considerable risks, which are only outweighed in
specific cases of disease and perhaps disability prevention and never for non-ther-
apeutic purposes.
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