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Xenobots and Anthrobots: Biology’s Unexpected Architects
Assignment Summary:
Scientists have discovered xenobots and anthrobots—tiny living structures created from
frog and human cells that reorganize into entirely new organisms. These cell-built entities
can move, heal, and even replicate, challenging long-held definitions of life. Their potential

applications in medicine, from tissue repair to targeted therapies, could transform
healthcare's future.

Click here to read the full content on our website or continue to the next page...
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Xenobots and Anthrobots: Biology’s Unexpected Architects

For centuries - humanity has drawn a clean line between life and death. One represents -
movement, vitality, and growth; the other - stillness, silence, and decay. But what if this
boundary isn't as fixed as we once believed! What if death doesn’t always bring an end - but
instead gives rise to something new - something that occupies a strange “third state” beyond
life and death!

More than a poetic metaphor - it is a real and rapidly evolving area of science that is shaking
up biology, medicine, and our very understanding of what it means to be alive.

Redefining Life and Death

Traditionally - scientists have defined death as the irreversible cessation of all biological
functions within an organism. Yet organ donation, tissue transplants, and cellular studies have
indicated that life lingers within the body long after death of an individual. A heart can beat
outside the body. Corneal tissue canrestore sight days after a donor has passed away. Bone
marrow can generate blood for years in a recipient’s body.

These examples reveal that “death” is not absolute but layered—some systems collapse
quickly, while others quietly persist. And under the right conditions, these surviving cells don't
just endure—they can reorganize and even create something entirely novel.
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An anthrobot with a corona of cilia that provides locomotion for the bot.
Source: GIZEM GUMUSKAYA, TUFTS UNIVERSITY

When Dead Cells Build New Life

The most striking examples of this third state is that from experiments with frog embryo skin
cells. Removed from their original environment and cultured in a petri dish, these cells
spontaneously assembled into multicellular organisms dubbed xenobots.

According to secondary research, unlike their origins would suggest, xenobots don't simply
act like frog skin. Instead, they develop new behaviors and structures. They use hair-like cilia
to swim and navigate, heal wounds, and interact with their environment. Incredibly, xenobots
can perform kinematic self-replication - not by dividing like normal cells, but by pushing loose
cells together until they form a new xenobot.
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Even more astonishing, human cells have shown similar abilities. Researchers discovered that
lung cells could self-organize into anthrobots - tiny multicellular clusters capable of
movement, self-repair, and even healing nearby neuron damage. These structures, born from
death, defy biology's usual playbook.

mature gen n+1

Kinematic self-replication in reconfigurable organisms
Source: PNAS

Why Cells Survive Beyond Death
The fact that life continues even after death depends on several factors such as -

e Some cells like white blood cells - survive only a few days. Others - such as fibroblasts can
be cultured weeks after death. Cells with lower energy requirements generally outlast
those with high metabolic demands.

* Preservation techniques like cryopreservation extend cellular function far beyond natural
limits - keeping tissues viable for transplants.

e Surprisingly, certain genes become more active after death. Stress-response and
immune-related genes “switch on,” as if cells are fighting to stabilize themselves despite
the collapse of the larger organism.

e Trauma, infection, temperature, and even the age and health of the deceased organism all

shape postmortem survival.
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According to secondary research, some scientists believe that these cells persist and adapt
because of the bioelectric circuits embedded in their membranes. These microscopic pumps

and channels act like wiring - allowing cells to communicate, coordinate, and reorganize even
outside their original context.

Live imaging of a growing cow mammary gland organoid.
Source: Rauner Lab, Tufts University
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Discovery and Progress in Medicine

The idea of a third state is not just philosophically provocative - it may also unlock new
medical frontiers.

Anthrobots, for instance, could one day be designed from a patient’'s own cells to deliver
targeted drugs, dissolve arterial plaque, or clear mucus from diseased lungs. Because they
originate from the patient, hence, wouldn't trigger immune rejection. However, unlike
cancerous growths - the degradation happens naturally after several weeks which acts as a
safety mechanism.

Now, it is important to understand - how cells adapt after death to improve - organ
transplantation, regenerative medicine, and even cancer therapies. In fact, researchers can
harness this to design living tools that can - repair tissues, regenerate organs, or combat
degenerative diseases.

Philosophical and Evolutionary Questions

At its heart, the third state forces us to rethink some of biology's most fundamental
assumptions. Life, it turns out, doesn't have to follow predetermined developmental
pathways. Death isn't always a biological dead end. Instead, it may create new opportunities
for transformation.

This raises profound questions:

e Should these postmortem organisms be considered alive?

* Are they entirely new entities, or extensions of their original hosts?

e Could death itself play a hidden role in evolution, offering raw material for entirely novel
forms of life?

The answers remain elusive. But one thing is clear - the boundary between life and death is far
blurrier and far more fascinating than we ever imagined.
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The Future of Possibility

As research advances - we may begin to see a future where death no longer means finality
but metamorphosis. In medicine - this could mean patient-specific therapies built from their
own cells after death. In philosophy - it may reshape our concepts of identity and mortality.

Xenobots and anthrobots are more than scientific curiosities; they are windows into life's
hidden potential. They show that cells - even outside their original purpose can create
structures and behaviors beyond anything we imagined. In doing so, they remind us that
biology is not just a system of rules but a vast landscape of possibilities.

If this article triggers curiosity about how life can persist, transform, or even begin anew after
death then AIU offers a list of Mini courses, Blogs, News articles and many more on related
topics that one can access such as:

e Alin Disease Surveillance and Tracking

e Genomics and Precision Public Health

» Biophysics of Nanoscale Biological Machines

* Predictive Analytics in Healthcare

* Animal-Free Lab-Grown Human Brain Organoids

* Future of Cancer Treatment

* Unveiling the Marvels of Cell Biology: Exploring the Intricate World Within

AlU also offers a comprehensive array of recorded live classes spanning various subjects. If
any topic piques your interest, you can explore related live classes. Furthermore, our
expansive online library houses a wealth of knowledge, comprising thousands of e-books,
thereby serving as a valuable supplementary resource.
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Healthcare innovation in Africa by Dr Elif Kalayci

Professionalism and Communications in the healthcare setting by Dr Omer Farooq
Khan

Bioelectric _signaling: Reprogrammable circuits underlying__embryogenesis,
regeneration, and cancer

e Experiments in Democracy: Human Embryo Research and the Politics of Bioethics

* Reprogrammed Cells Earn Biologists Top Honor

Single-cell mass spectrometry reveals small molecules that affect cell fates in the
16-cell embryo
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* Kinematic self-replication in reconfigurable organisms | PNAS

* Bioelectric signaling: Reprogrammable circuits underlying _embryogenesis,
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e Meet Anthrobot, the Living Robot - KURIOUS

e Scientists Build Tiny Biological Robots from Human Cells | Tufts Now

e Meet ‘anthrobots,’ tiny bio-machines built from human tracheal cells |_Popular
Science

* Robots Made from Human Cells Can Move on Their Own and Heal Wounds |
Scientific American

e WhatIs an Anthrobot? A New Frontier in Bioengineering - Biology Insights

e These Creatures Occupy 'Third State' Beyond Life And Death, Scientists Say :
ScienceAlert



https://www.aiu.edu/
https://www.aiu.edu/
https://youtu.be/-LG7Px-Uc_o
https://youtu.be/-LG7Px-Uc_o
https://youtu.be/1hLl7VXukvI
https://youtu.be/1hLl7VXukvI
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=49095cc0-b6a0-3714-9974-87848950b6b9
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=49095cc0-b6a0-3714-9974-87848950b6b9
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=49095cc0-b6a0-3714-9974-87848950b6b9
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=3826ab0e-6f8a-3f10-bfb0-3790a29ee7eb
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=87c858a1-e57c-3333-8453-4116b2ed36cb
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=a29cf66c-adbb-3180-9bcc-fa0ad696274d
https://research-ebsco-com.outlaw.digimaxisp.com/linkprocessor/plink?id=a29cf66c-adbb-3180-9bcc-fa0ad696274d
https://www.pnas.org/doi/full/10.1073/pnas.2112672118
https://www.sciencedirect.com/science/article/pii/S0092867421002233
https://www.sciencedirect.com/science/article/pii/S0092867421002233
https://www.sciencedirect.com/science/article/pii/S0092867421002233
https://kurious.ku.edu.tr/en/news/meet-anthrobot-the-living-robot/
https://now.tufts.edu/2023/11/30/scientists-build-tiny-biological-robots-human-cells
https://www.popsci.com/technology/anthrobot-xenobot-trachea-cell/
https://www.popsci.com/technology/anthrobot-xenobot-trachea-cell/
https://www.scientificamerican.com/article/robots-made-from-human-cells-can-move-on-their-own-and-heal-wounds/
https://www.scientificamerican.com/article/robots-made-from-human-cells-can-move-on-their-own-and-heal-wounds/
https://biologyinsights.com/what-is-an-anthrobot-a-new-frontier-in-bioengineering/
https://www.sciencealert.com/these-creatures-occupy-third-state-beyond-life-and-death-scientists-say
https://www.sciencealert.com/these-creatures-occupy-third-state-beyond-life-and-death-scientists-say
https://www.aiu.edu/

Did you enjoy this reading?
Contact us

Request Info

AlU Virtual Campus Demo

| N 'lrcc‘llvc(‘asxs -

v]ﬂ‘hlh ct u]

your future! -‘
J W= RS ‘L s

SUST, hINﬁBLE

E I

DEVELOPMENT

GOALS

AlU Graduation Gallery

',', ht let us be a part of your
cademlc Journey

www.aiu.edu


https://www.aiu.edu/register-for-a-program/
https://www.aiu.edu/71st-human-rights-anniversary/
https://www.aiu.edu/contact-us/
https://www.aiu.edu/register-for-a-program/
https://www.aiu.edu/es/demostracion-de-su-campus-aiu/
https://aiugraduationgallery.org/
https://www.aiu.edu/
https://www.aiu.edu/
https://www.aiu.edu/
https://www.aiu.edu/your-aiu-campus-demo/
https://aiugraduationgallery.org/

