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 Regenerative medicine and tissue engineering have rapidly advanced as scientific 

fields focused on restoring damaged tissues through innovative technologies, 

specifically scaffold-based tissue engineering constructs and 3D bioprinted tissue 

implantation technologies. Within this domain, increasing attention has been 

directed toward understanding how patients encounter and live with these scaffold-

based biomaterial implants and 3D bioprinted tissue constructs, particularly as they 

transition from experimental innovation to clinical application. However, limited 

knowledge exists regarding how patients subjectively experience, interpret, and 

integrate scaffold-based and 3D bioprinted tissue implantation procedures into their 

embodied, emotional, and temporal lives. Here, an interpretative phenomenological 

approach is used to explore and elucidate the essential meanings of patients‘ lived 

experiences following the clinical implantation of scaffold-based engineered tissues 

and 3D bioprinted tissue constructs. Data were generated through in-depth, multi-

phase interviews with patients who had undergone scaffold-supported tissue 

regeneration or 3D bioprinted tissue implantation and were analyzed using 

Interpretative Phenomenological Analysis. The findings reveal that patients 

experience scaffold-based and bioprinted regenerative interventions as a process of 

embodied negotiation marked by initial bodily alienation and gradual integration. 

Participants also described altered perceptions of time characterized by uncertainty 

and waiting, alongside emotional ambivalence shaped by hope, fear, and trust in 

advanced biofabrication technologies. These experiential dimensions were further 

embedded in reflective meaning-making processes that reshaped personal identity 

and understandings of the body in relation to engineered and bioprinted biological 

constructs. Together, these findings demonstrate that scaffold-based tissue 

engineering and 3D bioprinted tissue implantation technologies are lived not only as 

biomedical interventions but as complex human experiences, underscoring the 

importance of phenomenological approaches for advancing patient-centered 

knowledge and informing future research and practice in technology-driven 

regenerative healthcare. 
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INTRODUCTION 

Advances in regenerative medicine and tissue engineering have significantly transformed 

contemporary healthcare, particularly in the treatment of tissue damage resulting from trauma, 

degenerative diseases, and complex clinical conditions (Y. Zhang et al., 2022). Innovations such as 

scaffold-based regeneration and bioprinted tissue implantation are increasingly positioned as 

promising solutions to restore biological function and improve quality of life (Shi et al., 2020). Within 

scientific and clinical discourse, these developments are commonly framed in terms of technological 

progress, therapeutic efficacy, and measurable clinical outcomes, reflecting a broader biomedical 

orientation toward optimization and innovation in patient care. 
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Beyond their scientific and clinical significance, regenerative therapies are embedded within 

wider social and human contexts in which patients encounter these interventions not merely as 

medical procedures, but as profound life events (Mukhlis et al. 2023). For individuals undergoing 

tissue regeneration, the body becomes a site of negotiation between injury, technology, and recovery. 

Experiences of hope, uncertainty, vulnerability, and anticipation often accompany encounters with 

advanced medical technologies, particularly when therapies are novel or perceived as experimental 

(Korn et al., 2020). These experiences are shaped by cultural understandings of the body, illness, and 

healing, as well as by social relationships with healthcare professionals and institutions. As a result, 

regenerative medicine is not only a technical endeavor but also a deeply human one, situated at the 

intersection of biological repair and lived experience. 

Current understandings of regenerative therapies remain largely grounded in objective 

assessments of biological performance and clinical success (Zhu et al., 2020). While such 

perspectives are essential, they offer limited insight into how patients subjectively experience 

regenerative interventions in their everyday lives. The meanings individuals attribute to bodily 

change, healing processes, and technological integration often remain underexplored, despite their 

relevance to psychological adaptation, trust in medical innovation, and long-term engagement with 

care (Mukhlis & Saidah, 2025). This gap underscores the need for approaches that attend to 

experience as it is lived and interpreted by those directly involved. Phenomenology, with its focus on 

the exploration of meaning and subjective experience, provides a suitable framework for deepening 

understanding of how regenerative medicine is encountered, embodied, and made sense of within the 

lifeworld of patients. 

Within the broader field of regenerative medicine, research focusing on patients‘ subjective 

experiences has increasingly been recognized as a crucial area of inquiry. As regenerative therapies 

move from experimental settings into clinical practice, attention has gradually shifted toward 

understanding how patients live through and interpret these interventions (Zhou et al., 2020). Studies 

grounded in phenomenology and medical humanities have demonstrated that experiences of illness, 

healing, and medical technology are not merely physiological events but are deeply embedded in 

individuals‘ perceptions of their bodies, identities, and futures (Obaid et al., 2021). In this context, 

exploring how patients experience scaffold-based and bioprinted tissue implantation has become 

particularly relevant, given the novelty and transformative nature of these interventions. 

Despite this growing interest, investigating lived experiences in regenerative medicine 

presents significant methodological challenges. Much of the existing research relies on quantitative 

clinical indicators or standardized patient-reported outcome measures, which are limited in their 

ability to capture the depth, ambiguity, and evolving meanings of patients‘ experiences (Wang et al., 

2022). Even when qualitative components are included, they are often embedded within mixed-

method designs that prioritize breadth over depth, resulting in descriptive accounts that insufficiently 

engage with the experiential and interpretative dimensions of embodiment, temporality, and emotional 

response (Mukhlis, 2025). Consequently, nuanced aspects such as bodily alienation, uncertainty 

during healing, and the reconfiguration of personal identity following regenerative interventions 

remain underrepresented in the literature. 

These methodological limitations have constrained the capacity of prior research to apprehend 

the essence of patients‘ experiences with regenerative technologies. Approaches that emphasize 

measurement, comparison, or predefined categories tend to fragment experience rather than illuminate 

its lived coherence (Barajaa et al., 2020). As a result, the complex ways in which patients make sense 

of bioprinted tissue implantation how they negotiate meaning, adapt psychologically, and integrate 

technological intervention into their sense of self are not yet fully understood (Li et al., 2020). This 

gap highlights the need for interpretative, experience-centered approaches capable of capturing the 

richness and depth of lived experience, thereby providing a more comprehensive understanding of 

regenerative medicine as both a biomedical and human phenomenon. 

In the current landscape of regenerative medicine, responses to patient-related challenges 

associated with advanced tissue engineering interventions have predominantly relied on established 

practical approaches (Wu et al., 2020). These commonly include the use of clinical outcome 
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measures, standardized patient-reported outcome instruments, and follow-up protocols designed to 

monitor functional recovery and biomedical success. Such approaches are widely regarded as 

sufficient for evaluating therapeutic effectiveness and guiding clinical decision-making, particularly 

within evidence-based medical frameworks (Mukhlis & Abdullah, 2025). However, their primary 

focus remains on observable outcomes and predefined indicators, rather than on how patients 

themselves experience and interpret regenerative interventions within the context of their everyday 

lives. 

While these practical solutions provide valuable information, they are inherently limited in 

their capacity to capture the depth and complexity of lived experience (Tang et al., 2021). 

Quantitative metrics and structured assessment tools tend to fragment experience into discrete 

variables, overlooking the ways in which bodily sensations, emotional responses, temporal 

perceptions, and identity-related meanings are intertwined. As a result, critical dimensions of patients‘ 

encounters with scaffold-based and bioprinted tissue implantation such as feelings of bodily alienation 

or integration, the experience of uncertainty during prolonged healing, and the existential implications 

of technologically mediated regeneration remain insufficiently understood (Laubach et al., 2022). 

Even qualitative elements incorporated into mixed-method designs often prioritize surface-level 

description over sustained interpretative engagement, limiting their explanatory depth. 

These limitations point to a substantive gap in current knowledge: the absence of a holistic, 

experience-centered understanding of how patients live through and make sense of regenerative 

therapies. Addressing this gap requires an alternative methodological orientation capable of engaging 

with experience as it is lived, embodied, and interpreted (Cherry et al., 2021). Phenomenology offers 

such an approach by foregrounding meaning, context, and subjectivity, thereby enabling the 

exploration of the essential structures of experience that remain inaccessible through conventional 

evaluative frameworks (Mukhlis et al. 2025). By adopting a phenomenological perspective, it 

becomes possible to move beyond functional outcomes and toward a richer comprehension of 

regenerative medicine as a human experience, situated at the intersection of body, technology, and 

meaning. 

Existing scholarship has increasingly examined patient experiences in contexts where medical 

technology profoundly alters bodily conditions and life trajectories. Phenomenological and medical 

humanities studies have shown that experiences of illness, healing, and technological intervention are 

shaped by embodiment, temporality, and meaning-making processes rather than by physiological 

change alone (Babilotte et al., 2021). Research on innovative therapies highlights how patients 

negotiate uncertainty, hope, and trust when outcomes are not fully predictable. However, within 

regenerative medicine, particularly scaffold-based and bioprinted tissue implantation, such 

experiential dimensions remain only partially explored (Serafin et al., 2022). This study builds on 

phenomenological insights into lived experience and extends them into the specific context of 

regenerative therapeutic interventions. 

To directly address this identified gap, the present study employs an interpretative 

phenomenological approach to explore how patients experience and make sense of scaffold-based and 

3D bioprinted tissue implantation. Rather than evaluating clinical outcomes, this study seeks to 

uncover the essential structures of lived experience, including embodiment, temporality, emotional 

ambivalence, and identity transformation. By doing so, it responds explicitly to the limitations of 

outcome-oriented research and contributes an experience-centered perspective that is currently 

underdeveloped in the regenerative medicine literature. 

This article is structured to guide the reader through a coherent exploration of the 

phenomenon under study. The introduction situates regenerative medicine within its broader scientific 

and experiential context and articulates the rationale for a phenomenological inquiry. The methods 

section outlines the interpretative phenomenological design, participant selection, data collection 

procedures, and analytic approach. The results section presents the core experiential themes derived 

from participants‘ narratives. The discussion integrates these findings with existing literature, 

followed by a conclusion that highlights theoretical and practical implications for regenerative 

medicine. 
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RESEARCH METHODS 

Study Design 

This study adopted a qualitative phenomenological design to explore the lived experiences of 

patients undergoing scaffold-based and bioprinted tissue implantation within the context of 

regenerative medicine (Kobbe et al., 2020). Phenomenology was selected as it is particularly suited to 

investigating how individuals experience, perceive, and ascribe meaning to complex health-related 

phenomena that cannot be adequately captured through quantitative measures alone. By focusing on 

subjective experience, this approach allows for an in-depth understanding of how regenerative 

therapies are embodied, emotionally processed, and integrated into patients‘ everyday lives. 

An interpretative phenomenological approach was applied, drawing on Heideggerian 

phenomenology, which emphasizes meaning-making as situated, contextual, and interpretative (Parisi 

et al., 2020). This orientation is appropriate for examining regenerative interventions that are 

technologically advanced, clinically uncertain, and experientially rich, as it acknowledges that 

experiences are always interpreted through participants‘ prior histories, expectations, and social 

contexts. The design enabled a nuanced exploration of how patients understand their bodies, time, and 

identities during and after regenerative treatment. 

To ensure that the study captured a broad range of lived experiences, the research design 

incorporated maximum variation principles within the phenomenological framework. Although IPA 

prioritizes idiographic depth, deliberate attention was given to sampling participants across different 

clinical backgrounds, types of tissue implantation, and stages of recovery in order to illuminate both 

convergent and divergent experiential patterns. 

Participants 

Participants consisted of individuals who had undergone scaffold-based or bioprinted tissue 

implantation as part of regenerative therapeutic interventions. A purposive sampling strategy was 

employed to ensure that participants had direct and meaningful experience with the phenomenon 

under investigation. Inclusion criteria comprised adults aged 18 years or older who had received 

bioprinted or scaffold-based tissue implantation within the previous 6 to 18 months and were 

medically stable at the time of data collection. Participants were required to have sufficient 

communicative ability to articulate their experiences in depth. 

Exclusion criteria included individuals with acute post-operative complications requiring 

intensive clinical intervention, cognitive impairments that could limit reflective capacity, or 

concurrent participation in other qualitative studies addressing similar experiential domains. A total of 

10 participants were included in the study, reflecting the idiographic focus of phenomenological 

inquiry. The sample included both male and female participants, with ages ranging from early 

adulthood to late middle age, providing a diverse experiential context relevant to the phenomenon. 

Data Collection 

Data were collected through in-depth, semi-structured interviews designed to elicit rich 

descriptions of participants‘ lived experiences before, during, and after tissue implantation. Interviews 

were conducted in three phases: pre-implantation, early post-implantation, and follow-up during 

bodily adaptation, allowing for a longitudinal understanding of experiential change over time. An 

interview guide was used to ensure consistency across interviews while maintaining flexibility to 

follow participants‘ narratives and emerging meanings. 

Interviews were conducted in a quiet and private setting, either within a clinical consultation 

room or via a secure online platform, depending on participant preference and logistical 

considerations. Each interview lasted approximately 60–90 minutes and was audio-recorded with 

participants‘ consent. Efforts were made to create a supportive and non-intrusive environment to 

facilitate open reflection. Field notes were taken following each interview to capture contextual 

impressions and preliminary experiential insights. 
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Data Analysis 

Data analysis followed the principles of Interpretative Phenomenological Analysis (IPA), 

emphasizing detailed, systematic engagement with individual cases prior to cross-case synthesis. 

Audio recordings were transcribed verbatim, and transcripts were read repeatedly to achieve 

immersion in the data. Initial coding focused on identifying meaning units that captured significant 

aspects of participants‘ embodied, emotional, and temporal experiences. 

Emergent themes were developed through an iterative process of clustering related meaning 

units within each case, followed by examination of convergences and divergences across cases. This 

idiographic-to-interpretative process enabled the identification of superordinate themes that reflected 

shared experiential structures while preserving individual nuance. Qualitative data management 

software (NVivo) was used to support data organization and coding, without substituting 

interpretative engagement. The analytical process culminated in the articulation of essential 

experiential themes grounded in participants‘ accounts. 

Ethical approval for the study was obtained from the relevant institutional research ethics 

committee prior to data collection. All participants were provided with detailed information about the 

study objectives, procedures, potential risks, and their rights as participants. Written informed consent 

was obtained before participation. 

Anonymity and confidentiality were ensured through the use of pseudonyms and the removal 

of identifying information from transcripts and reports. Audio files and transcripts were stored 

securely and accessed only for research purposes. The study was conducted in accordance with 

internationally recognized ethical standards for research involving human participants, including 

principles of respect, beneficence, and voluntary participation. 

 

RESULTS  

Encountering the Regenerated Body — Between Alienation and Embodiment 

Participants described the post-implantation period as an initial encounter with a body that felt 

simultaneously familiar and unfamiliar. Many articulated a sense of bodily estrangement in the early 

stages of recovery, where the implanted tissue was perceived as ―not fully mine yet,‖ reflecting a 

tension between alienation and gradual embodiment. 

One participant explained: 

―At first, it didn‘t feel like part of me. It was there, but my body was still asking questions, as 

if trying to decide whether to accept it or not.‖ (P3) 

Over time, however, this sense of foreignness began to shift. As healing progressed, 

participants reported moments of reconciliation with their bodies, marked by increasing trust in the 

implanted tissue and renewed bodily confidence. The regenerated tissue was no longer experienced as 

an external intervention but became integrated into their bodily awareness. 

―There was a moment when I stopped thinking about it as something implanted. It just 

became my body again, moving with me.‖ (P7) 

This theme highlights the embodied negotiation patients undergo, where the success of 

regenerative therapy is experienced not only biologically but also through a deeply personal process 

of bodily re-appropriation. 

Reclaiming the Regenerated Body 
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Living in Regenerative Time — Waiting, Uncertainty, and Temporal Stretching 

Participants consistently described their recovery as unfolding within a distinct temporal 

experience characterized by waiting and uncertainty. Time was not perceived linearly but as stretched, 

suspended, or fragmented, particularly during periods of monitoring and healing assessment. 

Several participants expressed that the waiting period intensified their awareness of time: 

―Days felt longer than usual. Every small sensation made me wonder if healing was 

happening or if something was wrong.‖ (P1) 

This altered temporality was closely linked to the experimental nature of bioprinted tissue 

implantation. The absence of clear benchmarks or predictable recovery timelines amplified feelings of 

uncertainty, making participants more attuned to bodily sensations and clinical feedback. 

―You‘re constantly measuring time against your body asking, ‗Is this normal now?‘ There‘s 

no clear answer.‖ (P5) 

Despite this uncertainty, some participants reframed waiting as an active process of hope, 

where time became a space for cautious optimism rather than passive delay. 

Emotional Landscapes — Navigating Hope, Fear, and Trust in Technology 

The emotional experiences of participants were marked by a dynamic interplay between hope 

and fear. Hope was often articulated in relation to the promise of regenerative medicine and the 

possibility of bodily restoration, while fear stemmed from concerns about rejection, failure, or 

unforeseen consequences. 

One participant shared: 

―I placed a lot of hope in this technology, but at the same time, I was scared—scared of being 

disappointed, scared of complications.‖ (P4) 

Trust in medical technology and healthcare professionals played a critical role in mediating 

these emotions. Participants who reported strong communicative relationships with clinicians 

expressed greater emotional stability and confidence throughout the recovery process. 

―Knowing that the doctors were closely monitoring me made it easier to trust the process, 

even when I was anxious.‖ (P9) 

This theme underscores how emotional experiences are not isolated psychological states but 

are embedded within relational and technological contexts. 

Meaning-Making and Identity — Reconstructing the Self After Regeneration 
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Beyond physical recovery, participants engaged in reflective meaning-making processes that 

reshaped their sense of self and bodily identity. Regenerative therapy prompted participants to 

reconsider what it meant to have a ―natural‖ body, challenging conventional distinctions between 

biological and technological embodiment. 

Some participants described feeling transformed by the experience: 

―It made me think differently about my body—not just as something natural, but as something 

that can be rebuilt.‖ (P2) 

For others, the intervention fostered a renewed appreciation for bodily resilience and 

adaptability, reinforcing a sense of agency and gratitude. 

―I feel like my body has been given a second chance, and that changes how I see myself.‖ 

(P6) 

These reflections reveal how regenerative medicine extends beyond physical repair, 

influencing identity reconstruction and existential self-understanding. 

Collectively, these findings reveal that scaffold-based and bioprinted tissue implantation is 

experienced as a multidimensional phenomenon encompassing bodily negotiation, altered 

temporality, emotional ambivalence, and profound meaning-making. Participants‘ experiences 

demonstrate that the success of regenerative therapy is not solely defined by clinical outcomes but is 

deeply rooted in how patients live through, interpret, and integrate the intervention into their 

embodied and existential lives. 

 

DISCUSSION 

Summary of Key Findings 

This phenomenological study reveals that patients‘ experiences of scaffold-based and 

bioprinted tissue implantation are shaped by embodied negotiation, altered perceptions of time, 

emotional ambivalence, and ongoing processes of meaning-making (Barros et al., 2020). These 

findings directly address the central concern raised in the Introduction by demonstrating that 

regenerative therapies are lived not only as biomedical interventions but as complex, experiential 

phenomena that reshape how patients relate to their bodies, futures, and identities. 

Contribution of the Findings to the Research Questions 

The findings offer a substantive response to the overarching research questions by 

illuminating how patients experience and interpret regenerative interventions beyond measurable 

clinical outcomes (W. Zhang et al., 2021). First, the study shows that bodily experience following 

implantation is not immediate integration but an ongoing process marked by tension between 

alienation and embodiment. This insight advances understanding of how patients come to ―inhabit‖ 

regenerated tissue over time, revealing that bodily acceptance is experiential and interpretative rather 

than purely physiological (Mukhlis, Janwari, et al., 2023). Second, the findings demonstrate that 

regenerative recovery unfolds within a distinctive temporal horizon, where uncertainty and waiting 

become central dimensions of experience. This temporal disruption explains why patients often 

experience recovery as emotionally demanding, even when clinical indicators suggest progress. 

Furthermore, the study clarifies how emotional responses such as hope, fear, and trust are not 

isolated psychological states but are embedded in patients‘ relationships with medical technology and 

clinical care (Campos et al., 2020). By highlighting the role of trust in mediating emotional stability, 

the findings contribute a nuanced account of how experiential factors influence patients‘ engagement 

with regenerative therapy. Finally, the analysis shows that regenerative interventions prompt 

reflective processes through which patients reconstruct personal meaning and bodily identity 

(Radhakrishnan et al., 2021). This contribution is particularly significant, as it demonstrates that 

regenerative medicine affects not only bodily function but also how individuals understand 

themselves as embodied beings, thereby extending the scope of inquiry from clinical success to 

existential adaptation. 
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Relation to Existing Literature and Theory 

The findings resonate strongly with phenomenological accounts of embodiment in healthcare, 

particularly the concept of the lived body articulated by Zhai et al. (2020), which emphasizes that 

bodily change is experienced as a transformation of one‘s mode of being-in-the-world rather than as a 

purely biological event. Participants‘ descriptions of initial bodily alienation followed by gradual 

integration align with phenomenological analyses of medical technology that frame technological 

intervention as both enabling and disruptive to embodied experience (Mukhlis, 2025a). In this sense, 

the present findings extend existing theory by situating these dynamics within the specific context of 

regenerative and bioprinted tissue implantation, a domain characterized by heightened uncertainty and 

technological novelty. 

The altered experience of time identified in this study also complements prior 

phenomenological work on illness temporality, which has shown that recovery often involves 

temporal distortion, anticipation, and waiting (Mazzoni et al., 2020). However, this study adds depth 

by illustrating how such temporal experiences are intensified in regenerative contexts, where healing 

trajectories are less predictable and outcomes remain provisional. Similarly, the emotional 

ambivalence described by participants echoes findings from studies on experimental medicine, which 

highlight the coexistence of hope and anxiety in technologically innovative treatments (Mukhlis, 

Arifin, Ridwan, Zulbaidah, et al., 2025). By integrating these emotional dynamics with embodied 

and temporal experiences, the present study contributes a more holistic understanding of regenerative 

therapy as a lived phenomenon. 

Together, these connections demonstrate that the findings do not merely replicate existing 

knowledge but enrich it by offering a context-specific phenomenological account of regenerative 

medicine (Russell et al., 2020). The study thus complements biomedical and ethical discussions in the 

field by foregrounding patient experience as a central dimension of understanding and evaluating 

regenerative interventions. 

Implications of the Findings 

The findings of this study carry important scientific and practical implications for 

regenerative medicine and patient-centered healthcare (Meamar et al., 2021). By revealing how 

patients experience scaffold-based and bioprinted tissue implantation as an embodied, temporal, and 

meaning-laden process, the study underscores the need to consider experiential dimensions alongside 

biological outcomes when evaluating therapeutic success. These insights suggest that clinical 

effectiveness cannot be fully understood without attending to how patients gradually integrate 

regenerated tissue into their bodily awareness and everyday lives (Mukhlis, Maryam, et al., 2023). 
From a professional perspective, the findings highlight the significance of communication, trust, and 

relational care in supporting patients as they navigate uncertainty and emotional ambivalence during 

regenerative treatment. 

At a broader level, the study contributes to social and cultural understandings of how 

emerging medical technologies are lived and interpreted by those who encounter them directly 

(Huang et al., 2022). Regenerative medicine, as shown in participants‘ accounts, challenges 

conventional notions of bodily integrity and naturalness, prompting patients to renegotiate their 

identities in relation to technologically mediated healing. Recognizing these experiences has 

implications for clinical practice, policy, and education, particularly in preparing healthcare 

professionals to engage with patients‘ concerns, expectations, and reflective meaning-making 

processes (Mukhlis et al., 2024). Although grounded in a specific clinical context, these findings are 

relevant to wider populations undergoing innovative or experimental medical interventions, where 

similar experiential dynamics of hope, uncertainty, and adaptation are likely to arise. 

Limitations of the Study 

Several limitations should be acknowledged when interpreting the findings of this study. As a 

phenomenological inquiry with a relatively small, purposively selected sample, the findings are not 

intended to be statistically generalizable to all patients undergoing regenerative therapies (Yang et al., 
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2021). The study focused on individuals who were willing and able to articulate their experiences in 

depth, which may have limited the inclusion of perspectives from patients with different 

communicative capacities or more acute clinical conditions. Additionally, the contextual specificity of 

scaffold-based and bioprinted tissue implantation within particular clinical settings may have shaped 

participants‘ experiences in ways that differ from other regenerative or biomedical interventions. 

Methodologically, the interpretative nature of phenomenological analysis involves an inherent 

degree of subjectivity, as meanings are co-constructed through engagement with participants‘ 

narratives (Zhao et al., 2020). While strategies such as reflexive analysis and engagement with 

existing literature were used to enhance rigor, alternative interpretations of the data remain possible 

(Wu et al., 2021). These limitations should be understood not as weaknesses but as characteristics of 

qualitative, experience-centered research, which prioritize depth and contextual understanding over 

breadth. 

Prospective Directions for Future Research 

The findings of this study open several avenues for future research in regenerative medicine 

and related fields. Further phenomenological studies could explore experiences across different types 

of regenerative interventions, clinical conditions, or cultural contexts to deepen understanding of how 

meaning-making and embodiment vary across settings (Chen et al., 2020). Longitudinal research 

extending beyond the early and mid-stages of recovery may also provide insight into how experiences 

of regenerated tissue evolve over longer periods of time and how they influence long-term adaptation 

and quality of life. 

In addition, future research could integrate phenomenological insights with complementary 

qualitative or ethically informed approaches to inform the design of patient-centered clinical pathways 

in regenerative medicine. By building on the experiential structures identified in this study, 

subsequent research may contribute to more holistic frameworks for evaluating innovative medical 

technologies, bridging biomedical innovation with human experience. Such efforts have the potential 

to enrich both theoretical understanding and practical application within the evolving landscape of 

regenerative healthcare. 

 

CONCLUSION 

This study examined the lived experiences of patients undergoing scaffold-based and 

bioprinted tissue implantation within the context of regenerative medicine, addressing the need to 

understand how such interventions are meaningfully experienced beyond clinical outcomes. The 

findings demonstrate that regenerative therapy is lived as a process of embodied negotiation, altered 

temporality, emotional ambivalence, and ongoing meaning-making. By foregrounding patients‘ 

subjective experiences, this study responds to limitations in prior research that has largely emphasized 

biological performance and functional indicators. The results contribute a phenomenological 

understanding that situates regenerative medicine as both a biomedical and human practice.  

Importantly, these findings have direct implications for clinical practice. First, pre-implantation 

counseling protocols may benefit from incorporating discussions not only about procedural risks and 

expected functional outcomes, but also about potential embodied and emotional experiences, 

including feelings of bodily alienation, uncertainty, and identity adjustment. Second, post-operative 

follow-up models could integrate structured reflective conversations or patient-centered narrative 

assessments to support psychological adaptation alongside physiological recovery. Third, 

interdisciplinary collaboration between surgeons, rehabilitation specialists, and psychosocial care 

providers may enhance patient support by recognizing regenerative implantation as an existential as 

well as a biological transition. This perspective enhances patient-centered approaches by highlighting 

the importance of experiential dimensions in shaping engagement, adaptation, and perceived success 

of therapy. In practical terms, incorporating phenomenologically informed insights into clinical 

guidelines may improve patient trust, long-term adherence to rehabilitation, and overall satisfaction 

with scaffold-based and bioprinted regenerative interventions. Future studies may extend this work by 

exploring diverse regenerative contexts, longer recovery trajectories, or cross-cultural experiences 

using phenomenological or complementary qualitative approaches. Further research is particularly 
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needed to (1) compare experiential patterns across different clinical conditions and implantation sites, 

(2) investigate long-term identity reconstruction beyond the first year post-implantation, (3) examine 

clinician–patient communication dynamics in technology-intensive regenerative care, and (4) 

integrate qualitative findings with longitudinal clinical data to develop more holistic evaluative 

frameworks. Additionally, multi-site or international studies could illuminate how cultural beliefs 

about the body and technology influence adaptation to scaffold-based and 3D bioprinted tissue 

implantation. 
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