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Abstract

Medical Science is changing very fast in the 215t century with a great momentum. The advent and use of artificial intelligence
are changing the application of preventive as well as therapeutic medicine. Concept of OMICS, particularly microbiome
therapy, gives a new look to modern medicine. Regenerative medicine is also developing very fast. In this crossroads, even
imagining about the futuristic medicine is difficult. Perhaps, the true frontier is not machines versus humans, but humans with

machines — and microbe — with respect, humility, and wisdom.
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PROLOGUE: THE MOMENTUM OF MEDICINE™

In the opening decades of the 21°* century, the pace of
medical science was already breathtaking. From the seminal
work of Louis Pasteur (microbes, germ theory) to the
discovery of antibiotics, the notion of medical defeat of
infectious disease shaped our modern world. Yet by then, a
new era had begun: Interventions (surgeries, stents, devices)
were dominant. But the turn of the next few decades
brought the era of OMICS — genomics, proteomics,
metabolomics — regenerative medicine, organ printing,
microbiome therapy.

Now imagine crossing into the future: A time when human
and machine, biology and algorithm, merge. Will the future
of medicine be conflict between man and machine — or a
symphony of man-machine collaboration?

This story explores that possible future through the lens
of medical science — a fantasy grounded in real evidence,
looking at where we came from, where we are, and where
we might go.
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THE EVOLUTION OF MODERN MEDICINE

In the 19% and 20 centuries, medicine moved from humoral
theories to germ theory, then to antibiotics and public
health. Pasteut’s experiments in microbial fermentation and
vaccination laid the groundwork. Afterward, the discovery
of penicillin revolutionized therapy. Intervention became
central: Surgical techniques, organ transplantation, imaging
(X-rays, computed tomography, magnetic resonance
imaging [MRI]) changed the landscape.

That era of “intervention” dominated much of the late
20" and eatly 21* centuries: Surgeons and interventionists
became heroes, devices ruled, and diagnostics advanced
in leaps. Yet, fundamental problems remained: Chronic
disease, aging, organ failure, and treatment heterogeneity.

By the eatly 21* century, the seeds of a new paradigm were
sown: precision medicine, OMICS, the microbiome, and
regenerative medicine. The story of the next century starts
with those seeds.

THE MICROBIOME ERA?

As medicine shifted from purely human-cell biology to the
recognition of the human as ecosystem, the microbiome —
the trillions of microbes that live in and on us — emerged
as a major frontier. Research shows that gut microbial
communities influence immune system maturation,
metabolism, and neurologic states.
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In precision medicine, the microbiome gained status as
a modifiable factor. For example, microbiome editing,
engineered probiotics, phage therapy, and microbiome
transplant therapies were developed.

There is a possibility that around mid-21* century, the
clinician or a microbiologist will open up a “microbiome
clinic.” A personalized microbial profile is taken at birth,
adjusted throughout life with engineered symbionts, to
maintain health rather than just treat disease. Microbial
therapies and live biotherapeutics reduce the yawning gaps
in response to standard drugs.

In the 2120s, the microbiome will be treated like an organ:
The “microbiome transplant” will be done when dysbiosis
threatens systemic function.

But the story hints at a challenge: When humans integrate
more machine interfaces (neural implants, bionic organs),
how do microbial ecosystems adapt? Will they mutiny? Will
the machine side of the body change the microbial world?
The conflict (or synergy) begins here.

MEDICAL INVESTIGATIONS AND IMAGING'?

Diagnostics in the early 21* century already saw leaps: High-
definition MRI, positron emission tomography, functional
imaging, and molecular imaging. Gradually, things will
change radically. The concept of “seeing inside” the body
will be quantum-augmented.

In this future world, imaging is not just structural but
functional-metabolic-networked. You see the flow of
metabolites, the communication of cells, the micro-network
of organs and microbial symbionts. Investigations include
OMICS panels (genomic, transcriptomic, proteomic,
metabolomic), real-time organ-chip monitoring, and
nanotech sensors embedded in tissues.

Here, we see the momentum: from X-rays to network
OMICS imaging, from reactive intervention to proactive
orchestration. Ethical questions emerge: Who owns these
internal data networks? When the machine monitors you
all the time, is the patient still free?

INTERVENTION, TRANSPLANTATION, AND
ORGAN CLONING™!

In the previous century, organ transplantation was once
miraculous: Hearts, lungs, and kidneys were swapped from
donor to recipient. Then came artificial organs. However,
immortality remained elusive.

In the future, regenerative medicine and organogenesis will
mature further. Bio-printed organs, synthetic scaffolded
organs, and even fully cloned organs may proliferate.

A patient with liver failure receives a bioprinted organ
scaffold seeded with their own induced pluripotent stem
cells plus microbial symbionts tailor-made for metabolic
regulation. The operation is machine-assisted: Nanorobots
sculpt tissue 2 situ, the artificial intelligence (Al)-surgeon
monitors and adapts.

Cloning technologies enable matched organs, gene-
edited for immune invisibility, lowering the need for
immunosuppression. Transplantation becomes less
about donor scarcity and more about orchestration of
bioengineering.

But such power brings new problems: organ grafts that!’!
integrate machine-interfaces; synthetic organs that evolve
and malfunction; cloned organs that become “other” rather
than self. This is the man-machine frontier.

OMICS, PRECISION THERAPY AND
METABOLOMICS™

The era of “one-size-fits-all” medicine is over. OMICS
technologies abound: Genomics, transcriptomics,
proteomics, metabolomics, epigenomics. Multi-omics
integration will be standard. Precision therapies target the
individual’s unique profile — not just genes, but microbiome,
metabolome, exposome, lifestyle signatures.

A precision therapy launches: Gene-editing, microbial
adjustment, nanomedicine, and Al monitoring.

In 2100, the hospital will run “Therapy Symphony” suites:
The human, machine, and microbial systems converge.
A therapy plan is co-composed by Al, human clinician,
and microbial engineer. The line between biology and
machine blurs.

In this world, precision therapy becomes dynamic: Sensors
continuously monitor metabolic flux, dose adjusts in real
time, organs adapt, and therapies evolve. The patient is not
passive — they are part of a living symphony.

REGENERATIVE MEDICINE,
ORGANOGENESIS, CLONING AND BEYOND'™!

By the early 21* century, regenerative medicine will have
three major strategies: Cell-based therapy, engineered
scaffolds, and scaffold plus cells.
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In our imaginative future, the hospital will establish
“organogenesis suites” where entire limbs, organs, and
even neural modules will be grown on demand. Al-
monitored growth will converge with robotic-bioprinting
printers, autonomic scaffold matrices, patient-derived cells,
engineered symbiotes (microbes) etc.

Cloning advances will allow “self-typed” organs with zero
immunogenicity. However, existential questions loom: If
you clone your brain-connected module or upload your
mind, are you still “you’?

Organ regeneration also branches into “ecosystem
healing:” Medicine beyond the human body — medicine
for planetary health.

THE MAN-MACHINE SYMBIOSIS

As we approach the next decade, the biggest drama is the
relationship between humanity and machines. Will medicine
be a conflict — machines replacing doctors, controlling
bodies — or a symphony — humans, machines, microbes
collaborating in healing?

In this future, human clinicians work with Al-assisted
healers. Robotic surgical units, nanorobot fleets, quantum
diagnostics, microbial controllers, organ printers — all operate
under protocols partly governed by Al algorithms. Some
humans grow uneasy: Are they becoming the machines’
patients, or are the machines becoming their organs?

What emerges is a new discipline: Transcendent medicine
— where healing requires understanding human biology
+ microbial ecology + machine algorithmic dynamics.
The climax is not the defeat of the pathogen, but the
harmonization of all three systems into a single coherent
healing system.

MEDICINE BEYOND IMAGINATION

What lies beyond? In this century’s long view, the
boundaries of medicine dissolve. Quantum-network
medicine emerges: Combining network science, quantum
computing, and biological interactions to predict disease
before it happens.

Mind-body-machine interfaces become mainstream: Neural
implants link patient consciousness to healing machines;
organ printing becomes “installing” modules; microbial
symbionts are programmed instruments; nanorobots
become immune system adjuncts. Humans, machines, and
microbes form trinity of life.

“The body is no longer only flesh, the mind no longer strictly human,
and the microbe no longer only passive. We are symphonies of life,
machine, microbe. The future of medicine is no longer abont defeating
death—it is about composing life.”

EPILOGUE: HOPE, CHALLENGE, AND ETHICS

With great power comes profound responsibility.

Throughout this saga, the triumphs of medical science

bring hope — diseases defeated, organs regrown, life

extended. However, the story also raises questions:

e Equity: Will only the rich access bioprint organs, hybrid
modules, and precision therapies?

e Identity: If your mind is backed up, your body
swapped, are you still you?

e Autonomy: As machines monitor your internal
network, who controls your data?

e Ecology: As we engineer our bodies, what about the
microbial world and environment?

“Perhaps the true frontier is not machines versus humans,
but humans with machines — and microbe — with respect,
humility, wisdom.”
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