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Abstract: The 2025 Nobel prize in physiology
or medicine that is about Regulatory T Cells
and Peri-Peripheries’ Immunological
Endurance Mechanisms provided some new
groundbreaking theory bases and started
fresh researching directions for the skincare.
It’s also talked about the intrinsic correlation
to this Nobels award-winning discovery and
skincare: Regulatory T-cells are vital for
regulating skin immunes balance but it can
fix tissue damage too, stop us from getting
older. Also looks at the current uses and
problems when using this information for
cosmetics. In the discussion with new
scientific advancement, we discuss on how our
skin is healthy and relate to us immune
system for the looking forward into future
generation of next level skincare product base
on these Nobel-level discovery to create
evidence-based technology.
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1. Introduction

As the body’s biggest organ, it protects us from
things in our environment both physically and by
doing some tricky jobs for our immune system.
Skin health greatly affects the look and quality
of one’s life. With more understanding on skin's
physiology, Immunology is becoming more
important for our skin's well being. The
physiology-or-medicine nobel prize of 2025 is
won by the immunologists Marie E. Thanks
Brunko, Fred Ramsdell and Shimon Sakaguchi
for doing some amazing work with this field!
They discovered and investigated Tregs, which
has transformed fundamental immunology
theory and brought a brand-new viewpoint to the
world of skin wellness and aging, generating
great interest in cosmetic science and
reenergizing the skincare business.
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2. 2025 Nobel Prize in Physiology or Medicine
Most important bit for what the immune systems
does, it’s trying to tell ‘self from not-self’,
kicking outsiders off but keeping its own cells
on board — kind of an equal parts balancing act
between 2 things:
Central/Peripheryimmunotolerance. Central
tolerance happens in the thymus where young T
cells very reactive towards self-antigens get got
rid of. Sakaguchi Shimon has found yet another
‘surrounding monitor’ sort of path leading up to
the identification of T-regs — namely CD4 and
CD25, which not only keeps an eye out for
excitations getting carried away but even
prevents them from attacking oneself with such
excitement. Subsequently,Brunkow and
Ramsdell found out that the foxp3 gene which is
on the x chromosome has mutations associated
with iex- syndrome a very rare genetic auto
immune disease in humans. And Sakaguchi also
showed that Foxp3 is the most specific marker
of Tregs, and only T cells with Foxp3 can have
strong immunosuppression. This important result
shows that Treg is actually a type of t-cells so it
completed our picture of peripheral immune
tolerancel!l.

Treg cell mainly does immunoregulatioon with
contact with other cells, it releases this kind of
suppressive cykine: Cell-contact by Treg’s is an
interaction between the tregs and effector t cells
so that the former does get activated or replicate.
The released inhibitory cytokines including
IL-10, TGF-B,etc.,can change the environment
of the immune system and weaken inflammation.
IL-10 holds back macrophage s and T cells from
turning on: this cuts down pro-inflammatory
cytokines, but also TGF-B prevents them or
other dividing and transforming some in others
that can get much more suppressive. It is like a
“variable brake” regulating the immune response
and making sure that the body can fight
pathogens but still maintain an immune balance
on its own tissues!?l.
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3. The Connection Between Nobel Prize

Discoveries and Skin Health

3.1 The Immune Organ Characteristics of the
Skin

The skin is the biggest periphery immune-organ
in the body. There are lots kinds of immune-cells
in it such as T-cell, B-cell,macrophages,dendritic
cells that interact very often with
keratinocytes,fibroblast and others. It forms a
very complicated immuno-scientific
environment. Being the first contact of the body
with the outside world, it’s always under threat
from pathogens, UV rays and chemical irritants
etc., so the skin has a fast and accurate immune
response system. In order to keep key physical
function intact such as barrier, retaining moisture,
sense perception, it’s important to keep immune
homeostasis on skin. Breaking the balance
between them will cause various kinds of skin
problems like inflammation, allergies, infection
and agingl®l.

3.2 Distribution and Function of Treg Cells in
the Skin

Healthy humans have a specific location of
regulatory T cells called Tregs around hair
follicles and they are most found on areas like
the scalp and face which has lots of follicles.
Treg does many things to the skin: On the other
hand, it’s important for stopping immune cells
from being active because that can stop too
much inflammation from hurting the skin barrier.
In model of skin inflammation like contact
dermatitis, fewer or less functioning Treg can
result in more inflammation and more
inflammation once Tregs are replenished. On the
other hand is Treg also involved in repairing
tissues. Ali et al showed that skin resident Tregs
promoted  keratinocyte  proliferation and
differentiation through secreting factor like
Amphiregulin,CCN3 etc so it will enhance the
repair of skin barrier. In skin injuries without
treg, it is seen that there is impairment of healing
and hence its important for skingeneration!*..

3.3 Impact of Treg Cells on Skin Aging

Healthy humans have a specific location of
regulatory T cells called Tregs around hair
follicles and they are most found on areas like
the scalp and face which has lots of follicles.
Treg does many things to the skin: On the other
hand, it’s important for stopping immune cells
from being active because that can stop too
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much inflammation from hurting the skin barrier.
In model of skin inflammation like contact
dermatitis, fewer or less functioning Treg can
result in more inflammation and more
inflammation once Tregs are replenished. On the
other hand is Treg also involved in repairing
tissues. Ali et al showed that skin resident Tregs
promoted  keratinocyte  proliferation  and
differentiation through secreting factor like
Amphiregulin,CCN3 etc so it will enhance the
repair of skin barrier. In skin injuries without
treg, it is seen that there is impairment of healing
and hence its important for skingeneration!*!.

4. Innovative Skincare Inspired by Nobel
Prize Achievements

4.1 Shift in Skincare
Development Approaches
It allows us to have a further understanding on
how regulatory T -cells(Treg) and periphery
Immunological Equilibrium works - Skincare
RD goes beyond the ancient "anti-inflammation”
method with new concept of "immune regulation
adjustment". It was primarily about reducing
visible inflammation sign. On the contrary new
perspective believe that it’s about maintaining a
balance within your immune system, so just
turning off the inflammation is not going to cure
these skin problems. About current innovation in
Skincare? It's about changing how skins feel and
making more Tregs, so that we can return
/remains/become balanced. And this allows us to
make things that have long term skin health at
their heart. According to Mukhatayev et al., lack
or malfunction of Treg cells might cause a range
of autoimmune skin diseases: Clinical trials are
trying out using many kinds of Treg cells for
those sicknesses. It is notable that engineered
Tregs based on either TCR or CAR technology
has better efficacy and it might be possible to
create a localised immunotolerance in the
autoimmune skin disorder!®.

Research and

4.2 Research and Applications of Relevant
Active Ingredients

4.2.1 Fermented Camellia Seed Extract

In the skin’s immune microenvironment, there is
special activity of fermented camellia seed
extract. And then upregulates the expression of
CXCL9 in epidermal keratinocytes The more
CXCL9 that is there, the more memory T cells
show up. Memory T cells could exactly
recognize and eliminate senescent cells quickly,
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then they maintained the immune homeostasis of
the skin. Activate CD4+T cell (Cytotoxic
T-Lymphocytes). Then remove old cells, which
does not harm the small enviroment of our skin,
thus it can avoid the problem with aged skin.
Precisely tuning skin’s immune cells is very
close to the idea of balanced immune response,
not too much nor too little. Hasegawa et al. also
observed that CXCL9 is highly expressed and
recruiting CD4+T cell(CD4CTL), which is
closely related to the number of senescent
fibroblast in aged skin. SENESCENT
FIBROBLASTS Express HLA - II & HCMVGb
AS TARGET FOR CD4+CTLS. Through the
HLA-II-dependent way,CD4+CTLs kill old
fibroblasts with lots of HCMV-gB(a kind of
virus that can wake up skin living CD4+) as their
goal. The HCMV starts being expressed in
senescent cells, after which when CD4+ CTLs
spot the presence of HCMV-gB on senescent
cells, they destroy aged cells!®.

4.2.2 PDRN

A principal part connected to the peripheral
immune  system of skin is  Poly
Deoxyribonucleotide(PDRN); It retains it by
twofold operation. The first one is that once it
degrades, it releases the adenosine which then
stimulates the A2A receptors and this suppresses
NF-«xB  which reduces pro-inflammatory
cytokines like TNF-a and IL-6 but also increases
its anti-inflammatory cytokine which is IL-10.
Second is helping support all of those hurt cells
with the building blocks of nucleotides so we
can build up that better, faster immune
microenvironment. Skincare products containing
PDRN improve immunity of skin and make it
better to heal by itself, reduce inflammation on
sensitive skin and bring whole skin health and
stabilityl’].

4.2.3 Lapacho Extract

Lapacho extract relieve the photoaging,relieving
of immunity suppression to improve the
immunity of skin. UV irradiation can promote
the proliferation of inflammatory immune cells
and increase the number of foxp3+Tregs in the
skin. This leads to immunosuppression and
accelerated skin aging. Lapacho extract can
effectively inhibit the growth of inflammatory
cells and reduce the increase of foxp3 + Treg,
then reduce the UVR-induced inflammation and
immunosuppression by inhibiting the increase of
foxp3 + Treg and CCL. And maintains the
Collagen and elastin levels after the UV, also
protect basal and squamous cells from UV effect

Copyright @ STEMM Institute Press

which in turn prevent skin from aging/®l.
5. Challenge

5.1 Complexity of Treg Cell Regulatory
Pathways

While the importance of Treg cells in skin
immunity and homeostasis has been recognized,
it is known that their regulatory mechanisms are
also very complex with many interactions
between different cytokines, signals and
transcription factors. Treg cell’s functions and
regulations are different on different kinds of
cell types and tissue microenvironment, which is
difficult to modulate precisely. Developing
skincare products centered on Treg cell control,
it is hard to pick out correct molecules and
regulation tactics; therefore, making such stuff
becomes more complex and unsure,

5.2 Safety Concerns of Ingredients

Safety of immunomodulatory ingredients is very
important, because wrong immune modulation
would cause bad result like immune suppression
or immune activation too much which can
damage the skin. Making sure they are good,
safe and steady is still an important part of what
goes into making better skincare things.

5.3 Bridging Scientific Research and
Consumer Understanding

To translate complex immunological researches
into simple and interesting skincare knowledge
for the people is really difficult. Most people
care more about quick effects and feeling than
understanding the scientific details, so they don't
want to know much about it. To effectively
communicate the new and beneficial aspects of
skincare items based on Nobel prize-winning
research, particularly immune regulation is very
difficult to do in a clear and relatable way when
promoting on the market.

6. Future Outlook

6.1 Precision Immune Modulation

With the progress of genetic testing, skin omics
and big data analysis, skincare will become more
personalized. To study different kind of data
including genes profile, skin information and the
daily habit for assessing people's skin immunity
and their anti-aging power and designing
suitable personal care program. Innovation in the
future may be more targeted towards immune
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modulated products that are tailored to each
individuals unique treg functions and immune
environment, so we can keep their skin healthy
and fight against aging.

6.2 Interdisciplinary Innovation in Research
The future of skincare technology will be the
deep integration of Immunology, Cell Biology,

Material Science, Nanotechnology. Immunology:

A better comprehension on how Treg cells play
around with different kinds of immune, skin
cells and also the relationship among skin
immunities, nervous system and endocrine
system can offer a stronger science basis to
create products. And at the same time with
advances made on Cell Biology (Skin Stem
Cells,Senescent Cells &etc), we'll discover many
more new ways as a result on how to heal skin
and stay young.

7. Conclusion

The 2025 Physiology or Medicine prize was for
work on regulatory T cells and the mechanisms
of peripheral immune tolerance, this is bringing
a huge change to skincare. Re-defined
theoretically the concept of what skin is healthy;
found the intrinsic relation of skin immunity
with aging, brought forth new targets and
directions for innovation of skincare. And in
practice, it is driving a big change: from
old-fashioned antiinflammatory things, towards
new kinds of immune homeostasis regulation,
creating lots of new active ingredient stuff.
However, skin care products based on those
winning discoveries for nobel still face a lot of
problems as well, complex signal from treg cells,
safety issues and turning science in to something
people can buy. Looking forward, it’ll be all
about precision skincare and those intersections
with other fields. In addition with continuous
research and technology advancement, the
industry will progress further from target
immunity modulations to all round skin
management. It would provide solutions which
is more scientific, efficient, secure and
sustainable, ushering Skincare to its next level.
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