The Immortality Update: Deep Research
on the Most Important Discoveries and
News in Longevity Sciences from the
Past 7 Days

Introduction: The Healthspan Imperative

The central challenge of the 21st century's demographic transition is no longer merely
extending lifespan, but ensuring that those added years are lived in a state of health, function,
and vitality. As human life expectancy continues to increase, it has outpaced gains in healthy
longevity, creating a significant "healthspan-lifespan gap".' This period of extended morbidity
places an immense burden on individuals, healthcare systems, and economies worldwide. The
developments of the past seven days provide a stark and revealing microcosm of the entire
longevity landscape, illustrating the profound schism between two divergent paths being
forged to address this healthspan imperative.

On one side lies the methodical, evidence-based pursuit of functional longevity. This week,
this path was illuminated by the publication of a landmark, large-scale clinical trial in The
American Journal of Clinical Nutrition. The study provides compelling, placebo-controlled
evidence that a widely available supplement, Vitamin D3, can significantly slow a key
molecular biomarker of cellular aging in older adults.® In parallel, the biotechnology sector saw
the strategic launch of Corsera Health, a new company built on a sophisticated,
prevention-first paradigm. Supported by late-breaking data from the European Society of
Cardiology (ESC) Congress 2025, Corsera aims to preempt cardiovascular disease—a primary
driver of age-related decline—using a novel combination of predictive artificial intelligence
(Al) and prophylactic RNA interference (RNAI) therapeutics.” These advancements represent
the rigorous, validated, and regulated frontier of geroscience.

On the other side, a far more perilous narrative unfolded. The longevity community was
confronted with a severe patient safety crisis at RAADfest 2025, a prominent conference
dedicated to radical life extension. At least two attendees were hospitalized in critical



condition after receiving injections of unapproved and unregulated peptides at a conference
booth, an incident that has triggered investigations by public health authorities.” This event
serves as a critical and sobering case study on the profound ethical, safety, and reputational
risks that shadow the legitimate science of aging, fueled by a consumer market eager for
immediate solutions.

This report will provide a deep and exhaustive analysis of these pivotal events. It will dissect
the key findings from the week's most important clinical and preclinical research, evaluate the
technological tools being deployed to personalize healthspan, and confront the ethical and
practical considerations exposed by the unregulated frontier of longevity medicine. Ultimately,
this week's news encapsulates a field at a crossroads, caught between the immense promise
of validated science and the significant dangers of unchecked hype.

Key Findings: New Interventions for Functional
Longevity

This week's most significant advancements underscore a clear trend towards interventions
that target fundamental aging processes and prioritize quality of life. From preserving
genomic stability with a common vitamin to preventing cardiovascular disease before it begins
and validating the functional benefits of gene therapy, the focus is squarely on extending
healthspan.

Metabolic and Genomic Stability: Vitamin D3 Supplementation
Reduces Telomere Attrition in Landmark Clinical Trial

Telomere attrition, the progressive shortening of the protective caps at the ends of
chromosomes with each cell division, is a fundamental hallmark of aging and a widely
accepted biomarker of cellular senescence.’ Interventions that can safely and effectively slow
this molecular clock are of paramount interest for healthspan extension, as shortened
telomeres are mechanistically linked to an increased risk of numerous chronic diseases.* This
week, a new analysis from the VITamin D and OmegA-3 TriaL (VITAL) provided the strongest
randomized clinical evidence to date that a common dietary supplement can directly impact
this process.®

Published in The American Journal of Clinical Nutrition, the VITAL-Telomere sub-study stands



out for its methodological rigor, a quality often lacking in supplement research.” The
investigation was a large-scale, randomized, double-blind, placebo-controlled trial—the gold
standard for establishing causality. It enrolled over 1,000 healthy older adults (men aged 50
and older, women 55 and older) and tracked them for a four-year period, measuring leukocyte
telomere length (LTL) at baseline and again at years two and four.

The primary finding was both statistically significant and clinically meaningful. Participants
who received a daily dose of 2,000 International Units (IU) of Vitamin D3 experienced
substantially less telomere shortening compared to the placebo group." Over the four-year
study, the intervention preserved approximately 140 base pairs of telomere sequence. The
study's authors calculated that this effect was equivalent to slowing the biological aging
process at a cellular level by nearly three years.’ This protective effect was independent of
baseline Vitamin D levels, age, sex, or body mass index, and was notably not observed in
participants who received omega-3 fatty acid supplementation, highlighting the specificity of
Vitamin D's action in this context.?

The proposed mechanism for this effect aligns perfectly with the healthspan paradigm.
Vitamin D is known to have potent anti-inflammatory properties, and chronic, low-grade
inflammation (“inflammaging") is a major driver of telomere attrition and a key contributor to
the development of age-related diseases.'" By tamping down inflammation, Vitamin D appears
to target a fundamental pathway of aging, potentially delaying the onset of multiple chronic
conditions simultaneously. This study provides a powerful, evidence-based rationale for a
low-cost, accessible intervention aimed at preserving genomic stability and extending
functional life.

Prophylactic Cardiovascular Medicine: Corsera Health Launches to
Prevent Atherosclerotic Disease

While much of longevity science focuses on cellular mechanisms, extending healthspan also
requires preventing the organ-specific diseases that cause the most morbidity and mortality.
Atherosclerotic cardiovascular disease (ASCVD) remains a leading cause of death and
disability in aging populations. This week, the launch of Corsera Health signaled a significant
strategic shift in the biotechnology industry, moving away from treating established disease
and towards a model of proactive, lifelong prevention.®

This strategic direction is not speculative; it is firmly rooted in new clinical evidence. The
company's launch was timed to coincide with a late-breaking presentation at the European
Society of Cardiology (ESC) Congress 2025. There, data from the NATURE-LEGACY study, a
Mendelian randomization analysis of nearly 370,000 individuals, provided definitive support



for the company's thesis. The study demonstrated that early and persistent lowering of the
two primary drivers of ASCVD—LDL cholesterol (LDL-C) and blood pressure—is two to three
times more effective at preventing cardiovascular events than initiating treatment later in life.”
This finding establishes a clear and compelling clinical and economic rationale for early,
prophylactic intervention.

Corsera Health's strategy to capitalize on this principle is a sophisticated, two-pronged
approach that integrates predictive technology with a novel therapeutic:

1. Prediction with "Klotho Health": The company has developed a proprietary causal Al
platform designed to predict an individual's lifetime risk of developing ASCVD. Crucially,
the tool goes beyond simple risk stratification; it is designed to quantify the potential
healthspan extension, in years, that could be gained from specific, early interventions.
This predictive capability is essential for identifying and motivating otherwise healthy
individuals to adopt a preventive therapy long before symptoms manifest.’

2. Prevention with RNAi Medicine: To act on the predictions, Corsera is advancing a
preventive RNA interference (RNAI) therapeutic intended for once-annual administration.
This innovative medicine is a dual-targeting agent, designed to simultaneously reduce
the production of two validated disease drivers: proprotein convertase subtilisin/kexin
type 9 (PCSK9) to lower LDL-C, and angiotensinogen (AGT) to lower blood pressure. The
company has announced its intention to move this program into clinical trials by the end
of 2025.°

This integrated "predict and prevent" model is a quintessential healthspan intervention. By
aiming to stop the cumulative vascular damage that underpins heart attacks and strokes
before it occurs, Corsera's approach could potentially add decades of healthy, functional life
and fundamentally alter the trajectory of the world's most prevalent age-related disease.

Gene Editing for Quality of Life: Exa-cel Therapy Demonstrates
Sustained Functional Improvements

The ultimate goal of any healthspan intervention is to improve a person's ability to live a full
and functional life. While molecular and clinical endpoints are essential, patient-reported
outcomes are the ultimate measure of success. This week, new data on exagamglogene
autotemcel (exa-cel), an approved CRISPR-based gene therapy, provided a powerful
demonstration of how cutting-edge technology can translate directly into tangible
quality-of-life improvements."

Exa-cel is a one-time therapy for severe sickle cell disease (SCD) and transfusion-dependent
beta thalassemia, conditions that cause immense suffering, frequent hospitalizations, and



significantly impaired quality of life. New studies published in the journal Blood Advances
analyzed patient-reported outcomes from the pivotal clinical trials, shifting the focus from
laboratory values to the lived experience of patients.'

The findings were unequivocal. Patients treated with exa-cel reported robust, sustained, and
clinically meaningful improvements across a wide spectrum of quality-of-life domains. These
included significant gains in physical, social/family, functional, and emotional well-being. The
improvements were not transient; they were observed as early as six months after the single
infusion and were maintained for the duration of the follow-up period, which extended
beyond three years for many patients. In practical terms, patients reported being able to
return to school and work, and, most importantly, spending more time with their families and
less time in the hospital."

This research is highly significant for the longevity field because it provides a clear and
compelling example of a healthspan-extending intervention. By correcting the root genetic
cause of a debilitating disease, the therapy does more than just manage symptoms or
improve biomarkers; it restores a person's functional capacity. It serves as a powerful
proof-of-concept for how advanced therapeutics, including gene editing, can be leveraged
not just to prolong life, but to profoundly enhance its quality.
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Early-Stage Research vs. Clinical Trials: Differentiating
Foundational Promise from Clinical Practice

In a field as dynamic and publicly scrutinized as longevity science, the ability to differentiate
between various levels of scientific evidence is paramount. The pathway from a foundational
discovery in a laboratory model to a validated therapy for humans is long, arduous, and
fraught with uncertainty. The public, media, and even investors often conflate early-stage
promise with clinical reality, creating a fertile ground for misinformation and unrealistic
expectations. This week's developments provide a perfect educational contrast, juxtaposing a
mature, practice-informing clinical trial with a foundational, promise-generating preclinical
discovery.

This distinction is not merely academic. The failure to appreciate the hierarchy of evidence
has tangible consequences. It leads consumers to pursue unproven interventions based on
preliminary data, as seen in the RAADfest incident. Understanding this “"evidence gap" is
therefore critical for navigating the longevity landscape responsibly. Foundational science, like
the discovery of a new longevity gene, is the essential first step that fuels the innovation
pipeline. However, it is the large-scale, randomized human trial that provides the definitive
evidence needed to guide clinical practice and public health policy.



Clinical Validation (Practice): The VITAL Telomere Study as a Model for
High-Level Evidence

The VITAL-Telomere study represents the pinnacle of the evidence pyramid in human
intervention research: a large-scale, randomized, placebo-controlled trial (RCT).2 This design
is considered the gold standard because it is the most effective method for establishing a
causal link between an intervention (Vitamin D3) and an outcome (reduced telomere attrition)
while minimizing the influence of bias and confounding variables.

The implications of this high-level evidence are immediate, albeit with appropriate scientific
caution. The study provides a strong, data-driven rationale for a specific, low-cost, and widely
available intervention that may slow a key mechanism of biological aging in older adults. While
the study's principal investigators rightly call for replication of the findings before general
public health guidelines are changed, the results are robust enough to inform clinical
discussions between physicians and at-risk patients today."

The VITAL study's rigor sets a crucial benchmark, particularly within the often-unregulated
world of dietary supplements. The vast majority of supplements are marketed based on
mechanistic speculation, animal studies, or small-scale, non-randomized human trials. By
subjecting a common vitamin to the same level of scrutiny expected of a pharmaceutical drug,
the VITAL investigators have provided a model for how the field should operate. This is
science that is directly translatable to clinical practice and can have a near-term impact on
functional aging.

Preclinical Discovery (Promise): Identification of OSER1 as a Novel
Pro-Longevity Gene

At the opposite end of the research and development spectrum lies the foundational
discovery announced this week by researchers at the University of Copenhagen. Their work,
published in Nature Communications, represents the essential, curiosity-driven science that
seeds the therapeutic pipeline for decades to come.”

The researchers identified a previously uncharacterized gene, OSER1, as a significant
regulator of aging and longevity. Their work showed that OSER1 is controlled by the
transcription factor FOXO, a well-established "longevity hub" in many species. By
manipulating the expression of OSER1, they were able to extend the lifespan of multiple model



organisms, including fruit flies and nematodes, an effect attributed to the gene's role in
reducing oxidative stress."

This is a landmark discovery that opens up a completely new avenue for investigation into the
biology of aging. However, it is crucial to frame this finding in its proper context. This is
preclinical research. The journey from identifying a pro-longevity gene in worms and flies to
developing a safe and effective human therapeutic is exceptionally long and uncertain. It will
require years of subsequent research to validate the function of OSER1 in mammals,
understand its complex interactions with other cellular pathways, and then, if successful,
design a therapeutic agent—whether a small molecule drug or a gene therapy—that can
safely modulate its activity in humans. This agent would then need to progress through the
multi-year, multi-phase process of human clinical trials to prove its safety and efficacy.

Juxtaposing the OSER1 discovery with the VITAL trial results provides a powerful illustration of
the "bench-to-bedside" timeline. OSER1 is the exciting promise of a potential therapeutic for
the 2030s or beyond. The VITAL study provides validated, actionable evidence for today.
Recognizing the difference between these two stages of research is fundamental to making
informed decisions and maintaining realistic expectations about the progress of longevity
science.

Technological Tools: Al Platforms for Personalized
Healthspan Management

The paradigm shift from reactive, disease-focused medicine to proactive,
healthspan-oriented care is being driven not only by biological discoveries but also by
powerful new technological tools. Artificial intelligence, in particular, is emerging as a critical
enabler, capable of processing vast and complex datasets to deliver personalized, predictive,
and actionable insights. This week saw two significant announcements that highlight the
maturation of Al platforms designed specifically for managing and extending functional
longevity. These tools are moving beyond simple data tracking to become sophisticated
engines for prediction and behavioral change.

This evolution reveals a deeper trend in the business of healthcare. The value proposition is
shifting from the therapeutic product alone (the pill or injection) to an integrated system that
combines prediction, personalization, and prevention. The Al platform is no longer an
accessory; it is a core component of the intervention itself, creating the market, guiding the
therapy, and demonstrating its value. Companies that master this synthesis of data science
and bioscience are positioning themselves to lead the next generation of medicine.



Predictive Prevention: Corsera Health's "Klotho Health" Causal Al
Platform

The launch of Corsera Health brought with it the introduction of its proprietary "Klotho
Health" platform, a tool that exemplifies the use of Al for predictive prevention.” The platform's
primary function is not merely to diagnose existing cardiovascular disease but to forecast its
future development over an individual's entire lifetime.

Using a causal Al model, Klotho Health integrates numerous variables to generate a
personalized trajectory of ASCVD risk. Its most innovative feature is its ability to quantify the
potential healthspan benefits of specific, early interventions. For example, it can model how
initiating a therapy to lower LDL-C and blood pressure at age 40, versus age 60, would
translate into additional decades of cardiovascular health. This capability is strategically vital.
It solves one of the greatest commercial and behavioral challenges in preventive medicine:
motivating a healthy person to begin a lifelong therapy for a disease they do not yet have. By
making the future risk tangible and the benefit of prevention quantifiable, the Al platform
creates a compelling, data-driven case for action, effectively generating the market for the
company's prophylactic RNAI therapeutic.

The implications of this model are profound. The Klotho Health platform demonstrates that
the future of preventive medicine lies in this tight integration of predictive analytics and
targeted therapeutics. This blueprint—using Al to create a personalized, evidence-based
rationale for early intervention—is a powerful strategy that will likely be replicated for other
major age-related diseases, including neurodegeneration, metabolic disorders, and certain
cancers.

Personalized Coaching: Tolion Health's "Brain Coach" Mobile
Application

While Corsera's Al focuses on predicting disease risk to guide medical therapy, Tolion Health's
platform uses Al to empower individuals with personalized lifestyle strategies. This week,
Tolion Health announced the beta release of its flagship product, the "Tolion Brain Coach," an
Al-powered mobile application designed to improve brain health and reduce the risk of
neurodegenerative disorders like Alzheimer's disease.'” The company's innovative approach
has already been recognized, with StartUs Insights naming it a Top 10 Longevity Startup to



Watch for 2025."®

The app's intelligence is driven by the proprietary "Tolion Al Engine." This is not a static
algorithm but a dynamic knowledge management system. It leverages Al to continuously
ingest, process, and synthesize data from scientific papers and medical studies, creating an
ever-expanding and up-to-date knowledge base on brain health." This vast repository of
information is then translated into personalized, actionable recommendations for the user.

The Brain Coach application integrates several key features to facilitate behavioral change *:

e Personalized Risk Assessment: It collects data through proprietary questionnaires and
integration with wearables like Garmin devices to build a unique user profile.

e Conversational Al: It employs an intelligent chatbot and voicebot to provide guidance,
support, and feedback in an empathetic, accessible manner.

e Actionable Planning: It delivers daily tips, a smart performance dashboard, and a
weekly brain health planner with curated activities designed to mitigate specific,
identified risks.

Tolion's platform exemplifies the trend of using Al to bridge the persistent gap between
scientific knowledge and individual behavior. It functions as a personalized healthspan
navigator, translating complex, population-level science into a simple, actionable, and
individualized daily practice. This model of democratizing access to science-backed
prevention strategies is becoming a central pillar of consumer health technology and the
broader longevity ecosystem."’

Ethical and Practical Considerations: Unregulated
Therapies and Reputational Risk

The immense public interest in longevity and the slow, rigorous pace of legitimate scientific
validation have created a dangerous vacuum. This space is increasingly being filled by a
burgeoning market of unproven, unregulated, and aggressively marketed "anti-aging"
therapies. This week, the severe adverse events at the RAADfest 2025 conference provided a
stark and troubling case study of the profound risks inherent in this parallel ecosystem. The
incident serves as a critical warning about the dangers to patient safety, the challenges for
regulatory bodies, and the significant reputational damage that such events can inflict on the
entire field of geroscience.

The allure of a quick fix or a shortcut to rejuvenation is powerful, but the RAADfest incident
demonstrates that this path is fraught with peril. It highlights a fundamental tension between
the right to personal health autonomy and the societal need for robust safety and efficacy



standards. When unproven substances are administered outside of controlled clinical trials,
especially by practitioners operating in legal and ethical gray areas, the concept of informed
consent becomes deeply compromised. The fallout from such events extends far beyond the
individuals harmed; it fuels public skepticism, invites restrictive regulatory scrutiny, and
threatens to undermine the credibility of the responsible scientists and clinicians working to
advance the field.

Case Study: The RAADfest 2025 Peptide Injection Incident

In July 2025, the Revolution Against Aging and Death Festival (RAADfest), one of the largest
and most prominent gatherings for longevity enthusiasts, became the site of a serious
medical crisis. The key facts of the incident are as follows :

e The Event: At least two women, aged 38 and 51, were hospitalized in critical condition
after receiving injections at a conference booth. Their symptoms were severe, including
swelling of the tongue, respiratory distress, and loss of muscle control, necessitating
mechanical ventilation. Las Vegas police were notified that as many as seven attendees
may have sought medical treatment following injections at the same booth.

e The Substances: The injections consisted of peptide concoctions. While the exact
formulations have not been publicly disclosed, peptides commonly marketed for
“rejuvenation,” such as BPC-157 and Thymosin variants, are not approved as drugs by the
U.S. Food and Drug Administration (FDA). The FDA places such compounds on its public
risk list for compounded products, citing limited human evidence, difficulties in ensuring
purity, and a higher risk of adverse reactions.®

e The Provider: The booth was overseen by a physician licensed to practice in California,
but not in Nevada, where the conference was held. This raises significant legal and
ethical questions regarding the provision of medical services, prescribing authority, and
professional oversight. The physician stated that he had hired a locally licensed
practitioner, but the circumstances surrounding the administration of the injections are
now the subject of an official investigation by the Southern Nevada Health District and
the Nevada Board of Pharmacy.’

Analysis of the Core Issues

The RAADfest incident is not an isolated anomaly but rather a symptom of deeper systemic
problems at the fringe of the longevity movement. A multi-faceted analysis reveals several



critical points of failure:

Patient Safety and Informed Consent: This is the most immediate and pressing
concern. Administering substances with limited human safety data in a non-clinical
setting like a conference hall poses unacceptable risks. The concept of “informed
consent" is rendered meaningless when patients cannot be adequately warned of
potential side effects because those effects have not been systematically studied. The
marketing of these peptides with sweeping, unsubstantiated claims of efficacy further
erodes the foundation of a truly informed patient decision.®

Regulatory Gaps and Exploitation: Many of these compounds exist in a "regulatory
no-man's-land." They are not legal dietary supplements, nor are they approved
prescription drugs. This ambiguity allows a gray market to flourish, where compounding
pharmacies and specialized clinics can operate with minimal oversight. This regulatory
vacuum is actively exploited by providers who market these substances directly to
consumers, bypassing the rigorous safety and efficacy trials required for all legitimate
medicines.®

Reputational Contagion and Field-Wide Credibility: Perhaps the most damaging
long-term consequence of such incidents is the reputational harm they inflict on the
entire field of longevity science. High-profile safety crises do not distinguish in the public
mind between responsible researchers conducting clinical trials and fringe providers at a
conference. These events provide powerful ammunition for skeptics, alarm regulators,
and deter mainstream investment. They reinforce the harmful "snake oil" narrative that
legitimate scientists have worked for decades to overcome, threatening to set back
genuine progress by associating the entire field with unacceptable risk and
unsubstantiated hype.® This incident underscores the urgent need for the mainstream
scientific community to actively police its borders and advocate for evidence-based
standards.

Future Directions: The Convergence of Prevention,
Personalization, and Foundational Science

The disparate events of the past week, when synthesized, reveal a clear and compelling
trajectory for the future of longevity science. The field is rapidly moving towards a new
paradigm defined by the convergence of three critical domains: proactive prevention as the
dominant clinical strategy, deep personalization powered by Al and multi-omic data, and novel
therapeutics derived from a foundational understanding of the biological hallmarks of aging.
This integrated approach promises to transform medicine from a system that manages
established disease to one that actively cultivates and extends healthspan. However, the path
forward is also shadowed by the urgent need to address the ethical and safety challenges



posed by an unregulated consumer market.

Near-Term Trajectory (1-3 Years): Evidence-Based Healthspan

In the immediate future, the most significant impact on public health will come from the
rigorous validation of existing, safe, and accessible interventions. The VITAL-Telomere study is
a prime example of this trend. We anticipate a surge in well-designed clinical trials testing
repurposed drugs (such as metformin and rapamycin), nutrients, and lifestyle modifications
for their effects on validated biomarkers of aging.?° Concurrently, the "predict and prevent"
model commercialized by companies like Corsera Health will become a dominant strategy in
biotechnology. This approach will expand beyond cardiology into other major areas of
age-related disease, such as oncology (e.g., predicting cancer risk and guiding prophylactic
screening) and neurodegeneration.?

Mid-Term Outlook (3-7 Years): Al-Driven Personalization at Scale

The next phase of development will be characterized by the maturation and widespread
adoption of sophisticated Al-driven platforms for personal health management. Al health
coaches, like the Tolion Brain Coach, will evolve from providing generalized advice to
delivering highly personalized, dynamic healthspan plans.”” These platforms will integrate
multi-omic data streams—including genomics, proteomics, and metabolomics—with real-time
data from advanced wearables and continuous monitoring devices. This will enable the
creation of a "digital twin" for each individual, allowing for the simulation and optimization of
interventions before they are implemented."” During this period, the first generation of
prophylactic RNAi and advanced gene-editing therapies focused on preventing chronic
diseases and improving quality of life are likely to gain regulatory approval, marking a major
milestone in medicine.

Long-Term Vision (7+ Years): Targeting the Hallmarks of Aging

The ultimate goal of longevity science is to move beyond treating the diseases of aging and
instead target the root biological processes that cause them. The foundational discoveries
being made today, such as the identification of the OSER1 gene, are the seeds of this future



paradigm.” In the long term, these insights will mature into novel drug development programs
targeting the core hallmarks of aging, such as mitochondrial dysfunction, cellular senescence,
deregulated nutrient sensing, and epigenetic alterations.?* This will represent the final shift
from disease management to systemic rejuvenation, with therapies designed not to treat one
condition, but to improve the health and resilience of the entire organism.

Concluding Synthesis: A Field at a Crossroads

This week's developments encapsulate the entire longevity ecosystem in microcosm. It is a
field of immense and tangible promise, driven by rigorous, methodical science that is already
producing validated, incremental gains in our ability to extend healthspan. The robust clinical
data from the VITAL trial, the sophisticated preventative strategy of Corsera Health, and the
life-altering functional benefits of the Exa-cel gene therapy are all testaments to this
progress. However, this legitimate scientific enterprise is perpetually threatened by a
high-risk, unregulated frontier, exemplified by the RAADfest incident. This fringe element
preys on public enthusiasm, circumvents scientific validation, and jeopardizes both patient
safety and the credibility of the entire field. The central challenge for the scientific, medical,
and investment communities over the next decade will be to champion evidence over hype, to
educate the public on the difference between promise and proof, and to ensure that the truly
transformative potential of longevity science is realized safely, ethically, and responsibly.
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