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INTRODUCTION
Regenerative medicine is the vanguard of biomedical 
discovery, aiming to restore normal function in ways that 
conventional therapies cannot by repairing, replacing, or 
regenerating human cells, tissues, and organs. For diseases 
including spinal cord injury, cardiovascular disease, 
diabetes, and neurodegenerative disorders, technologies like 
treatment using stem cells, tissue engineering, and gene-
based cellular therapies hold out the potential of 
revolutionary results [1]. 

As science continues to evolve quickly, ethical issues have 
become equally important to the eld's future growth, 
inuencing discussions among scientists, physicians, 
ethicists, legislators, and the general public. The moral 
standing of biological materials, especially human embryos 
used in embryonic stem cell (hESC) research, is a 
fundamental ethical issue [2]. 

The usage of hESCs, which are derived from pre-implantation 
embryos and require the death of those embryos, raises 
questions concerning the ethical permissibility of using 
embryonic sources for scientic purposes as well as the 
beginning of human existence [3]. 

Different national laws and public reactions around the world 
result from this argument, which contrasts an impulse to 
lessen suffering from medical advancement with the idea of 
respect for unborn human life. Informed consent and 
autonomy are also fundamental issues, particularly as 
patients are faced with more difcult choices regarding their 
involvement in clinical studies or treatment alternatives 
related to regenerative medicine. Because numerous 
regenerative therapies are experimental, it is crucial to make 
sure people are aware of the possible risks, advantages, and 
uncertainties [4]. 

However, the integrity of consent in regenerative medicine is 
called into question by the widespread use of untested 

treatments that are marketed without strict clinical scrutiny. 
Autonomous decision-making could be undermined if 
patients are subjected to deceptive promises along with 
nancial obligations without strong proof of effectiveness [5]. 
When patients fail to recognize the exploratory nature of novel 
regenerative treatments and confuse taking part in research 
with assured therapeutic benet. Researchers contend that in 
the absence of clear communication and stringent ethical 
supervision, people may consent to procedures based on false 
impressions of their effectiveness or safety in regenerative 
medicine [6].

Other ethical conundrums include equity and access to 
regenerative medicines, and there are gaps between patients 
who can afford regenerative therapies compared to those who 
cannot, because many of them are expensive and might not 
be accepted by traditional insurance plans. Concerns over 
justice and the fair distribution of medical resources are 
heightened by the high price of customized cell products 
along with the lack of universal coverage [7]. 

Discussions also focus on how affordability affects access to 
new treatments worldwide and whether public healthcare 
systems should pay for costly regeneration treatments. 
Furthermore, the commercialization of regenerative medicine 
creates moral conicts between patient welfare, prot, and 
innovation. Premature commercialization of inadequately 
vetted drugs may be encouraged by pressure to bring 
innovative therapies to market, putting patients at risk [8]. 

To protect public trust in regenerative medicine, associations 
of professionals, along with regulatory bodies such as the U.S. 
Food and Drug Administration (FDA), have emphasized the 
importance of evidence-based practice of regenerative 
medicine and responsible clinical translation. The ethical 
difculty of striking a balance between innovation and patient 
protection has been shown by the various regulatory 
measures used by different nations, ranging from strict control 
to lax frameworks [9, 10].
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Furthermore, post-trial obligations, including participant 
monitoring over an extended period of time and open 
reporting of negative occurrences, are also covered by ethical 
reection in regenerative medicine [11]. 

Post-trial care in regenerative medicine is ethically necessary 
due to the irreversible nature of some advanced therapies 
(such as organoid implantation), but existing regulations are 
still developing to guarantee that these protections are strong 
and consistently implemented. Ethical issues continue to be 
crucial to the development of regenerative medicine since it 
directly addresses concepts of human identity, agency, and 
life itself [12]. 

Nordin A et al reported that the targets in four embryonic 
tissues and found "popular, and yet there is little clarity of how 
as well why, so we remain skeptical" [13].

With the above literature review, we are able to understand 
that facts on regenerative medicine are understudied. We 
conduct this current study to determine the main areas of 
ethical dispute and to evaluate graduates' ethical views and 
information on regenerative medicine and stem cell research.

MATERIALS AND METHODS
Study Design
A mixed-methods study comprising:
Ÿ Review of existing literature on ethical issues in 

regenerative medicine.
Ÿ A cross-sectional electronic survey.

Study Population
Ÿ Sample size: 72 respondents.
Ÿ Participants: Graduates from healthcare and non-

healthcare backgrounds
 
Gender distribution
Ÿ Females: 43 (60%)
Ÿ Males: 29 (40%)

Figure 1: Diagrammatic Representation of Methodology

Study Venue
School of Public Health, SRM Institute of Science and 
Technology, Chennai, India

Ethical clearance
As this study is retrospective, based on the electronic data, a 
review of the literature and ethical clearance were not 
required. However, this study was conducted under the 
supervision of the Head of the School of Public Health, SRM 
Institute of Science and Technology, and the research 
committee. 

Conicts-None
Funding-None

Inclusion Criteria
Ÿ Graduates willing to participate and provide informed 

consent.

Exclusion Criteria
Ÿ  Incomplete responses.
Ÿ Non-consenting participants.

Data Collection Tool
A structured questionnaire with 12 items assessing:
Ÿ Knowledge of regenerative medicine.
Ÿ Ethical acceptability of embryonic stem cell research.
Ÿ Opinions on embryo donation, organoids, 3D bio printing, 

somatic cell nuclear transfer, and fetal tissue use.

The questionnaire was distributed electronically via 
WhatsApp.

Data Analysis
Ÿ  Data were entered into Excel.
Ÿ Responses were summarized using frequencies and 

percentages.
Ÿ Results were tabulated.
Ÿ Ethical uncertainty was assessed using “Don’t know” 

responses.
Ÿ Statistical Evaluation of Knowledge and Ethical 

Perceptions in Regenerative Medicine was presented as 
Chi-square with signicance of <0.05.

RESULTS
Table 1. Sociodemographic Characteristics of Study 
Participants (n = 72)

The demographic features of a study sample (N = 72), broken 
down by gender and educational background, are shown in 
Table 1. There are 29 participants (40%) who are male and 43 
participants (60%) who are female. In terms of educational 
background, the healthcare industry accounts for a larger 
percentage of participants (38, 52.8%) than the non-
healthcare industry (34, 47.2%). 

Table 2. Knowledge of Regenerative Medicine among 
Respondents

With a total sample size of 72, Table 2 displays participants' 
answers about their awareness of the usage of human 
embryonic cells and their knowledge about regenerative 
medicine. Just six participants (8.3%) said they did not know 
anything about regenerative medicine, whereas a signicant 
majority of participants (66, 91.7%) were familiar with the 
subject of regenerative medicine. In a similar vein, 
understanding about the usage of human embryonic cells 
seems to be rather high. Of the participants, 60 (83.3%) said 
they were aware of the use of embryonic cells in regenerative 
medicine. However, 8 people (11.1%) chose "Don't know," 
indicating some degree of ambiguity or poor comprehension 
regarding embryonic stem cell uses, while 4 participants 
(5.6%) reported a limited awareness.
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Demographic Variables Category N (%)

Gender Female 43 (60.0)

Male 29 (40.0)

Educational background Healthcare 38 (52.8)

Non-healthcare 34 (47.2)

Questions Response N (%)

Knowledge of regenerative 
medicine

Yes 66 (91.7)

No 6 (8.3)

Awareness of human 
embryonic cell use
 

Yes 60 (83.3)

No 4 (5.6)

Don't know 8 (11.1)
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Participants' opinions regarding the ethical acceptability of 
particular biomedical practices are shown in Table 3, along 
with choices for reacting. "Yes," "No," and "Not sure." 30 
respondents said "yes," thirty-three said "no," and nine said 
"don't know" about embryonic stem cells. 47 participants said 
"yes," 17 said "no," and 8 said "don't know" in reference to 
frozen embryos. Just 14 people said "yes" to Somatic Cell 
Nuclear Transfer (SCNT), 22 said "no," and a sizable 36 said, 
"don't know." 38 people said "Yes," 18 said "No," and 16 said 
"Don't know" in response to the question of Fetal Tissue 
Following Abortion, indicating a moderate level of 
acceptability but clear ethical hesitation.

Table 3: Respondents' Ethical Acceptability of Stem Cell and 
Regenerative Practices

Participants' answers about the developmental stage at 
which moral status, as well as ethical considerations, can 
arise are shown in Table 4. Gamete fertilization was selected 
by the majority of respondents (48; 66.7%) as the pertinent 
developmental step. Comparatively fewer answers were 
obtained for selections of 2–3 days (4; 5.6%), 7–14 days (9; 
12.5%), as well as 15 days and beyond (1; 1.4%). Furthermore, 
nine participants (12.5%) indicated uncertainty by 
responding with "Don't know."

Table 4. Perception of the Beginning of Human Life

Participants' answers to a binary question (Yes/No/Don't 
know) are shown in Table 5. 59 participants (81.9%) chose " 
Yes " for all of the answers, indicating substantial agreement 
or acceptance of the study's statement. However, nine people 
(12.5%) chose "No," indicating a minority opposing viewpoint. 
Furthermore, 4 individuals (5.6%) chose "Don't know," 
indicating a lack of clarity or minimal doubt about the matter.

Table 5. Justication of Embryonic Stem Cell Research

The respondents' degree of unknowns ("Don't know") about 
the different uses of sophisticated biotechnologies, as well as 
regenerative medicine, is shown in Table 6. Somatic cell 
nuclear transfer had the highest degree of uncertainty 
(50.0%), promptly followed by body part commodity (48.6%) 
and disease modeling with organoids (41.7%). 3D organ 
printing was shown to have moderate uncertainty (33.3%), 
whereas printable organ tissue had the lowest, but still 
signicant, uncertainty (30.6%).

Table 6. Ethical Uncertainty Related to Regenerative 
Medicine Applications

Table 7: Statistical Evaluation of Knowledge and Ethical 
Perceptions in Regenerative Medicine

*Statistically Signicant

The chi-square (χ²) goodness-of-t test ndings comparing 
observed and expected frequencies across many 
regenerative medicine and embryo research topics are shown 
in Table 7. The difference between expected and actual 
responses on knowledge of regenerative medicine was 
statistically signicant (χ² = 110.58, df = 2, p = 0.000). 
Responses were signicantly skewed from the expected equal 
distribution, as evidenced by the huge positive residual for 
"False" (42.0) and the big negative residual for "True" (−23.0). 
This implies that participants' awareness levels were not 
spread equally.
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Ethical Practice Yes No Don't know

Embryonic stem cells 30 33 9

Frozen embryos 47 17 8

Somatic Cell Nuclear 
Transfer (SCNT) 

14 22 36

Fetal tissue after abortion 38 18 16

Developmental Stage N (%)

Fertilization of gametes 48 (66.7)

2–3 days 4 (5.6)

7–14 days 9 (12.5)

15 days onwards 1 (1.4)

Don't know 9 (12.5)

Response N (%)

Yes 59 (81.9)

No 9 (12.5)

Don't know 4 (5.6)

Application Don't know n (%)

Somatic cell nuclear transfer 36 (50.0)

Commodication of body parts 35 (48.6)

Disease modelling using organoids 30 (41.7)

Printable organ tissue 22 (30.6)

3D organ printing 24 (33.3)

Questions Observ Expect Residu Chi square

N n n

Knowledge of Regenerative Medicine

True 1 24.0 -23.0 χ2 = 110.58; df 
=2; p = 0.000*False 66 24.0 42.0

Don't know 5 24.0 -19.0

Human Embryo Cells for Research for Regenerative 

Yes 60 24.0 36.0 χ2 = 81.33; df =2; 
p = 0.000*No 4 24.0 -20.0

Don't know 8 24.0 -16.0

Development of an Embryo

Fertilization of 48 14.2 33.8 χ2 = 103.86; df 
=4; p = 0.000*2-3 days 4 14.2 -10.2

7-14 days 9 14.2 -5.2

15 days 1 14.2 -13.2

don't know 9 14.2 -5.2

Ethical to Use Human Embryonic Cells

Yes 30 24.0 6.0 χ2 = 14.25; df =2; 
p = 0.0001*No 33 24.0 9.0

Don't know 9 24.0 -15.0

Ethical to Donate the Frozen Embryos

Yes 47 24.0 23.0 χ2 = 34.75; df =2; 
p = 0.000*No 17 24.0 -7.0

Don't know 8 24.0 -16.0

Justied Embryonic Stem Cell 

Yes 59 24.0 35.0 χ2 = 77.08; df =2; 
p = 0.000*No 9 24.0 -15.0

Don't know 4 24.0 -20.0

Commodication of Body Parts

Yes 14 24.0 -10.0 χ2 = 9.25; df =2; 
p = 0.010*No 23 24.0 -1.0

Don't know 35 24.0 11.0

Disease Modelling

True 4 24.0 -20.0 �2 = 26.33; df =2; 

False 38 24.0 14.0

Don't know 30 24.0 6.0

Printable Organ Tissue

True 15 23.7 -8.7 χ2 = 7.803; df =2; 
p = 0.020*False 34 23.7 10.3

Don't know 22 23.7 -1.7

3D Organ Printing

True 29 24.0 5.0 χ2 = 2..083; df =2; 
p = 0.353False 19 24.0 -5.0

Don't know 24 24.0 0.0

Ethical to Create Embryos in Somatic Cell Nuclear Transfer

Yes 14 24.0 -10.0 χ2 = 10.33; df =2; 
p = 0.06No 22 24.0 -2.0

Don't know 36 24.0 12.0

Ethical to Derive Pluripotent Stem Cells

Yes 38 24.0 14.0 χ2 = 12.33; df =2; 
p = 0.002*No 18 24.0 -6.0

Don't know 16 24.0 -8.0
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A substantial difference was also observed in the account of 
awareness of human embryonic stem cell research (�² = 
81.33, df = 2, p = 0.000). While "No" as well as "Don't know" 
were less prevalent in comparison to predictions, the 
considerable positive residual with "Yes" (36.0) shows 
signicantly higher awareness than anticipated. The 
responses to questions on the embryo's developmental stage 
at the onset of development deviated signicantly beyond the 
expected frequency (χ² = 103.86, df = 4, p = 0.000). Gamete 
fertilization had a high positive residual (33.8), suggesting 
that the idea that life begins at fertilization is widely held.

A statistically signicant outcome (χ² = 14.25, df = 2, p = 
0.0001) was found in an ethical use of human embryonic 
cells. The residuals show that there was less doubt ("Don't 
know") and more ethical approval ("Yes") along with 
opposition ("No") than anticipated. There were notable 
variations in the ethical approval of frozen embryo donation 
(χ² = 34.75, df = 2, p = 0.000). There is signicant support for 
giving frozen embryos supporting research, as indicated by 
the substantial positive residual for "Yes" (23.0).

A statistically signicant difference (χ² = 77.08, df = 2, p = 
0.000) had been discovered in support of embryonic stem 
cells. The respondents strongly justied the use of embryonic 
stem cells, as seen by the huge positive residual with "Yes" 
(35.0), along with the negative results for "No" (−15.0) as well 
as "Don't know" (−20.0). There was an important difference in 
the commodication of bodily parts (�² = 9.25, df = 2, p = 
0.010). Although fewer respondents in comparison favored 
commodication, a favorable residual with "Don't know" (11.0) 
indicates that perceptions of commercialization are 
dominated by uncertainty.

Signicant variance was seen in the disease modeling (�² = 
26.33, df = 2, p = 0.000). While "True" answers were lower than 
anticipated, the large positive residual for "False" (14.0) 
suggests skepticism as well as a lack of evidence for illness 
modeling. A statistically signicant result was reported for the 
printable organ tissue (�² = 7.803, df = 2, p = 0.020). Modest 
positive residuals for "False" (10.3) along with negative 
residuals for "True" (−8.7) indicate a limited or cautious 
adoption of this application. There was no statistically 
signicant difference in the 3D organ printing (�² = 2.083, df = 
2, p = 0.353). Responses were relatively evenly distributed, 
indicating balanced perceptions and no dominant opinion.

The results from the ethical generation of embryos using 
SCNT were close to but fell short of statistical signicance (�² 
= 10.33, df = 2, p = 0.06). A high "Don't know" residual (12.0) 
indicates a lack of clarity regarding the creation of embryos 
linked to cloning. There had been a signicant difference in 
the ethical derivation of pluripotent stem cells (�² = 12.33, df 
= 2, p = 0.002). Pluripotent stem cell derivation is ethically 
supported by positive residuals supporting "Yes" (14.0).

DISCUSSION
According to the results of our current study, the majority of 
participants (60.0%) were female, which is consistent with 
more general patterns seen in social science and health 
research, where women are frequently overrepresented in 
survey-based studies. Research by Maga WI et al has shown 
that gender-specic demands impact the resource-
constrained environment of health-seeking. The present 
investigation looks at 98.5% of the questionnaires, which 
showed responsiveness [14].

The current study revealed that slightly more than half of the 
sample had a healthcare educational background (52.8%), 
suggesting that many individuals may have formal training or 
work experience in health-related professions. The study's 
results are not restricted to a purely professional or 

specialized understanding of health issues because a sizable 
portion of participants (47.2%) are not in the medical eld. 
Zalli E et al reported that in social and health research, 
including varied educational backgrounds, helps ensure that 
attitudes, knowledge, and behaviours are understood from 
multiple perspectives. The process of learning values, 
attitudes, abilities, and knowledge [15]. 

The current study's ndings, which indicated that 91.7% of 
participants know regenerative medicine, are consistent 
with historical global trends that indicate the public is 
becoming more aware of modern biomedical technology, 
stem cell research, and regenerative medicine. Wani, S.N et al 
presented that the expansion of clinical trials, media 
coverage, and academic discourse has signicantly 
improved public familiarity with regenerative medicine 
concepts. For the purpose to assist regenerate heart tissue, 
induced pluripotent stem cells can be utilized in conjunction 
with regenerative medicine [16]. 

According to the examination's ndings, 83.3% of participants 
are aware of the way human embryonic cells are being 
utilized, which indicates that knowledge about the genesis of 
neural stem cells has spread widely. Human embryonic stem 
cells (hESCs) have been the subject of extensive ethical 
debate in both public and scientic arenas, which has raised 
awareness. However, 11.1% of respondents indicated they 
were unsure about the precise origins of stem cells employed 
in regenerative medicine. Sun T et al study found that their 
92% of the study participants have signicant knowledge of 
the various laws governing human rights, and recognize that 
the destruction of human embryos was and continues to be a 
signicant problem. 92% of participants knew a moderate 
amount about stem cells [17].

Our current investigation revealed that the conicting 
opinions of embryonic stem cells are a reection of current 
ethical discussions about the moral standing of human 
embryos around the world. Pre-implantation embryos are 
usually destroyed to utilize stem cells from an embryo, which 
raises questions regarding the beginning of human life that 
are based on cultural, intellectual, and religious views. Recent 
research by Foreman AL et al showed that ethical pluralism 
continues to shape public attitudes toward embryonic stem 
cell research, explaining the near-equal distribution between 
approval and disapproval observed in this study. In certain 
situations, human embryonic stem cells (also known as 
advanced human embryo models) might intensify ethical 
concerns by causing research on embryos and stem cells to 
persist and reect [18]. 

According to the current investigation, the public's belief that 
extra embryos from in vitro fertilization (IVF) would otherwise 
be thrown away may account for the greater acceptability of 
frozen embryonic use (47 "Yes"). Recent analyses by Akins BW 
et al suggest that individuals often view the use of frozen 
embryos for research as more ethically acceptable when 
framed as contributing to medical progress rather than 
destruction without benet. Families thinking about IVF and 
the in vitro fertilization (IVF) sector. In the end, the 
acknowledgment of fetal personhood. 47. See id. (a subgroup 
with a signicant vaccine reluctance) [19]. 

According to our research, somatic cell nuclear transfer 
(SCNT) exhibits the greatest percentage of "Don't know" 
answers (36), indicating signicant ambiguity. SCNT, which is 
frequently linked to cloning technology, is still a contentious 
ethical as well as scientic issue. Literature from recent years 
by Moura MT et al shows that public understanding of SCNT 
is generally limited, and misconceptions about reproductive 
cloning versus therapeutic cloning persist. The cloning 
efciency of SCNT employing endoderm nuclei was 
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signicantly lower, and the technology is still technically 
complex [20]. 

According to this study, there was some criticism and a lack of 
clarity, but there was also a moderate level of support (38 
"Yes") for the use of fetal tissue following abortion. Criscione M 
et al study reported that the ambiguity on the laws governing 
prenatal homicide, their belief that 38 weeks is ethically 
different, and ethical concerns surrounding fetal tissue 
research are deeply connected to abortion debates, bodily 
autonomy, and respect for human remains. As a result of 
stump bleeding, the following an early miscarriage and 
bleeding from another source if the therapy choice is made 
because of doubts regarding the right patient [21].

According to the results of this study, 66.7% of participants 
believe that fertilization has ethical signicance, which is 
consistent with long-held philosophical and theological 
beliefs that hold that human life begins at conception. Cherry 
MJ et al described that the contemporary bioethical discourse 
recognizes that beliefs about the moral status of embryos are 
often rooted in metaphysical, cultural, and theological 
frameworks. A lower moral standing, making abortion 
ethically acceptable, is acknowledged by Christians in the 
development of a human embryo, "a fundamental worry [22].
According to the well-known "14-day guideline" in embryo 
analysis, a signicant percentage of respondents (12.5%) 
during this study chose 7–14 days. In vitro embryo research is 
prohibited after 14 days of development, before the creation of 
the primitive streak, a crucial indicator of one's own growth. 
This regulation was rst put in place in the last decades of the 
twentieth century. Luijkx DG et al reported that the cleavage, 
blastocyst creation with a growth potential similar to that of 
human embryos, the establishment of the amniotic sac, and 
the posterior primitive streak are important milestones [23].

According to our most recent study, just 5.6 percent of 
participants thought the two-to-three-day stage was ethically 
meaningful. At this point, the embryo is made up of a small 
number of undifferentiated cells, which is equivalent to early 
fragmentation. When determining moral status, others 
distinguish between fertilization as well as subsequent stages 
like implantation, even gastrulation, according to bioethics. 
Anifandis G et al reported that the idea that, as previously 
stated, life begins with fertilization, the PS appears, 
gastrulation takes place, and a person's moral standing has 
been the focus of bioethics [24]. 

The large majority of "Yes" answers (81.9%) to ethical 
considerations in our current study indicates substantial 
support or acceptability among participants. In a study by 
Zhang J et al related to regenerative medicine and 
biomedical ethics, high agreement rates often reect 
increasing public awareness, trust in scientic innovation, or 
alignment with perceived medical benets. The universal 
shared values of society are reected in ethical values 
propelling medical AI's technological advancement [25]. 

According to our research, there was no statistically 
signicant disparity between the expected and actual 
responses on regenerative medicine knowledge (�² = 110.58, 
df = 2, p = 0.000). The awareness of human embryonic stem 
cell research also showed a signicant difference (�² = 81.33, 
df = 2, p = 0.000). The signicant positive residual for "Yes" 
(36.0) indicates signicantly better awareness than expected, 
even though "No" and "Don't know" were underrepresented 
compared to projections. Aboalola D et al described that the 
higher awareness of embryonic stem cell research aligns with 
ndings that media attention and ethical debates have 
amplied public visibility of this eld. Raising awareness of 
stem cell therapy is necessary due to the lack of 
understanding and safety concerns surrounding it. Given that 

students and medical professionals are more knowledgeable 
about stem cells [26].

According to responses with the perception throughout this 
study, the growth rate of the embryo's stages at the beginning 
of development differed signicantly from expected 
frequencies (χ² = 103.86, df = 4, p = 0.000). A statistically 
signicant outcome (χ² = 14.25, df = 2, p = 0.0001) was found 
in an ethical use of human embryonic cells. The residuals 
demonstrate that ethical consent ("Yes") and some resistance 
("No") were higher than anticipated, but uncertainty ("Don't 
know") proved shorter than anticipated. Recent revisions by 
Park SJ et al in-stem cell guidelines emphasize careful ethical 
oversight when research involves embryos beyond specic 
developmental thresholds. Given the current status of hESC 
clinical trials, it is important to note that every stage involving 
the transfer of stem cells is subject to certain ethical criteria 
[27].
The ethical approval of frozen embryo donation varied 
signicantly, according to the current study (�² = 34.75, df = 2, 
p = 0.000). The substantial positive residue for "Yes" (23.0) 
indicates that there is strong support for providing frozen 
embryos to fund research. In favor of embryonic stem cells for 
use, a statistically signicant difference was discovered (�² = 
77.08, df = 2, p = 0.000). The respondents provided good 
justications for "Yes" (35.0), "No" (−15.0), and "Don't know" 
(−20.0). Marei HE et al reported that these in vitro models of 
cells (iPSCs) represent crucial stages of early organ 
transplantation, damage healing, and degeneration, and this 
distinction also calls into question widely held beliefs [28].

The commercialization of body parts varied signicantly (�² = 
9.25, df = 2, p = 0.010). The positive residual for "Don't know" 
(11.0) was present, although fewer respondents supported 
commodication. The illness modeling showed signicant 
variance (�² = 26.33, df = 2, p = 0 000). In contrast to "True" 
responses, "False" responses had a sizable positive residual 
(14.0). The printed organ tissue (�² = 7.803, df = 2, p = 0.020) 
as well as the ethical creation of pluripotent stem cells (�² = 
12.33, df = 2, p = 0.002) differed statistically signicantly. 
Srirattana K et al study described that through Somatic Cell 
Nuclear Transfer (SCNT), in the mammalian oocytes, the 
somatic cells can be differentiated and reprogrammed into a 
totipotent state [29].

CONCLUSION
Our current ndings conclude that females formed the 
majority of the sample, and there was a relatively balanced 
representation between those with health-related education 
and those without. Strong general awareness of regenerative 
medicine and relatively high awareness of embryonic stem 
cell use, though a small proportion of participants remain 
uncertain or uninformed.  A clear majority consensus, with 
more than four-fths of respondents agreeing. A divided 
opinion, with slightly more participants opposing than 
supporting the ethical acceptability of embryonic stem cell 
use.  Most participants associate ethical signicance with the 
earliest stage of embryonic development, fertilization, while 
fewer attribute moral status to later developmental milestones 
such as implantation or post-14-day embryonic development. 
The presence of uncertainty reects ongoing ethical 
ambiguity or limited knowledge about embryological stages 
and their regulatory implications. A considerable knowledge 
gap across all applications, with at least one-third of 
respondents uncertain about each topic, notably, more 
complex or ethically controversial technologies (e.g., somatic 
cell nuclear transfer) show the highest levels of uncertainty.

The chi-square analysis demonstrates structured ethical 
perspectives toward regenerative medicine applications. Key 
ndings include:

Strong ethical justication for embryonic stem cells and 
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pluripotent stem cells. Signicant uncertainty regarding 
commodication and SCNT.

Skepticism or cautious attitudes toward disease modelling 
and printable tissues.

Balanced but not yet crystallized views on 3D organ printing.

LIMITATIONS
Small sample size.
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