EXPERT INTERVIEW

Sensory Claim Substantiation

FRAUNHOFER IVV SERIES - PART 2 OF 3

In this three-part interview series, developed in collaboration with Fraunhofer IVV, we explore key future topics in cosmetics,

this time focusing on biobased binders and plant-derived UV-active systems for high-performance formulation.

Biobased Binders and UV-Active Systems

Sustainability is reshaping cosmetic formulation, but replacing fossil-based polymers and synthetic UV filters
requires more than simply switching to “natural” ingredients. At Fraunhofer IVV, researchers develop biobased
binders and plant-derived UV-active systems designed to deliver both performance and claim robustness.

In this interview, Dr. Daniela Leistl and Dr. Sandra Kiese explain how plant defense mechanisms can inspire
validated, high-performance cosmetic ingredients.

Dr. Daniela Leistl

Dr. Sandra Kiese

Experts in plant raw materials development at the
Fraunhofer Institute for Process Engineering and Packaging IVV

EURO COSMETICS: What was the
starting point for your research and
what challenge do you solve for cosmet-
ics manufacturers today?

Dr. Daniela Leistl: The starting point
was the challenge currently facing
the industry. Cosmetic manufactur-
ers are under growing pressure to
replace fossil-based polymers and
synthetic UV filters, yet they cannot
compromise on product perfor-
mance. Acrylate polymers, for
example, offer finely tuned rheology,

reliable film formation, and long-
term stability. Replacing them there-
fore requires more than simply
switching to “natural” ingredients; it
demands a deep understanding of
how molecular structure defines
function.

Our objective was to identify plant-
based systems that are not only sus-
tainable but technologically compa-
rable. Today, we provide manufac-
turers with scientifically validated
biobased alternatives that integrate
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Sustainability claims
alone are not enough
Dr. Daniela Leistl

smoothly into existing formulations,
while supporting robust claims and
regulatory compliance.

EURO COSMETICS: Let us talk about
acrylate replacement. How can plant
proteins function as binders?

Dr. Daniela Leistl: Plant proteins are
remarkably versatile macromole-
cules, whose performance is deter-
mined by their amino acid com-
position, molecular weight distri-
bution, tertiary structure, and



intermolecular interactions such as
hydrogen bonding or hydrophobic
effects.

Our work begins with systematic
raw material screening: analyzing
molecular weight distribution,
assessing solubility behavior, and
evaluating emulsifying and foaming
properties as well as film-forming
capacity and rheological perfor-
mance. Using analytical techniques
like size-exclusion chromatography,
SDS-PAGE, and oscillatory rheology,
we establish detailed structure-
property relationships.

Based on this understanding, enzy-
matic or physical modifications
allow us to fine-tune viscosity,
adhesion, gel formation, and
mechanical stability. The goal is
simple yet demanding: to reproduce
the functional performance of syn-
thetic polymers with biobased
systems across different applica-
tions, including creams, gels,
shampoos, and even home-care for-
mulations. The result is therefore
not merely a natural thickener, but a
tailor made, scientifically engi-
neered protein binder.

EURO COSMETICS: How do natural
UV blockers differ from classical UV
filters?

Dr. Sandra Kiese: Conventional UV
filters are typically single, well-
defined molecules with specific
absorption maxima. In contrast,
plant-derived UV-active systems are
intricate mixtures of secondary
metabolites such as flavonoids,
tannins, and phenolic acids.

These compounds evolved as part of
plant defense mechanisms against
UV radiation and oxidative stress.
Their conjugated n-electron systems
absorb in the UVA and UVB range,
while their antioxidant properties
help neutralize reactive oxygen
species. This dual mechanism, com-
bining photoprotection with oxida-
tive resilience, opens the door to
multifunctional protection concepts
that go beyond mere UV shielding.
To characterize such systems, we

The Fraunhofer IVV extracts plant ingredients
and purifies bioactive compounds from plant

material for cosmetic applications, demonstrated

here using oranges as an example.
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We measure what a
person feels, even if
they cannot describe it
themselves.

Dr. Daniela Leistl

use UV/Vis spectroscopy to deter-
mine absorption spectra and Amax
values, conduct controlled photosta-
bility testing, perform HPLC profil-
ing to identify degradation products,
and carry out in vitro antioxidant
assays. Our aim is not to replace syn-
thetic filters indiscriminately, but to
develop complementary or partially
substitutive systems with measura-
ble and reproducible protective
performance.

EURO COSMETICS: Performance is

crucial. How do you scientifically

validate functionality?

Dr. Sandra Kiese: Exactly - sustaina-
bility claims alone are not enough.

For this reason, at Fraunhofer IVV
we combine detailed physicochemi-

cal characterization with applica-

tion-oriented testing.

For binders, we evaluate rheological
flow behavior, mechanical film sta-
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bility, emulsion and foam perfor-
mance, and overall compatibility
with other formulation components
like surfactants, preservatives, and
fragrances. For UV-active systems,
we assess absorption efficiency, pho-
tostability, oxidative protection
capacity, and overall formulation
stability.

What makes our approach special is
that we bridge molecular perfor-
mance with human perception.
Instrumental data is supported by
structured sensory testing and,
where relevant, psychophysiological
assessment. This holistic validation
enables us to wunderstand how
texture, absorption, and skin feel
are actually experienced by users,
providing  manufacturers  with
claim-ready, scientifically substanti-
ated documentation.

EURO COSMETICS: How important is
regulatory and claim robustness in this
field?

Dr. Daniela Leistl: Its absolutely essen-
tial. The term “natural” does not
automatically imply compliance or
safety. Plant extracts can be complex
mixtures that require precise speci-

fications,  reproducibility, and
thorough safety and stability
validation.



Our structured development process
ensures exactly that: detailed speci-
fications, toxicological assessments,
defined quality parameters, and
reproducible pilot-scale production.

By generating robust data at an early
development stage, companies
reduce  regulatory risks and

strengthen the credibility of their
claims in a competitive and highly
scrutinized market environment.

EURO COSMETICS: You have worked
on plant defense mechanisms as
cosmetic inspiration. What are the key
scientific insights so far?

Dr. Sandra Kiese: We have learned
that plant stress-response systems
offer a biologically plausible blue-
print for cosmetic protection strate-
gies. Plants have had to evolve
integrated defense mechanisms to
cope with UV radiation, oxidative
stress, and environmental chal-
lenges, and these mechanisms can
inspire the design of functional
cosmetic ingredients.

One key insight is that these systems
are intrinsically multifunctional. In
contrast to many single-purpose
synthetic ingredients, plant-based
systems often combine UV absorp-
tion, antioxidant activity, and even
sensory benefits within one coordi-
nated mechanism. This opens doors
to more holistic product concepts,
which are particularly relevant for
sustainable formulation strategies
and for reducing overall ingredient
complexity.
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EURO COSMETICS: What are the limi-
tations and critical factors when
working with natural systems?

Dr. Sandra Kiese: Natural systems are

inherently variable. Their composi-
tion depends on cultivation
conditions, extraction methods, and
processing  parameters. Perfor-
mance therefore cannotbe assumed,
it must be systematically measured.
Careful raw material selection,
standardized extraction procedures,
and comprehensive analytical pro-
filing are crucial. In addition, the
formulation matrix plays a decisive
role, as pH value, oil phase composi-
tion, emulsifier systems, and even
packaging can significantly influ-
ence stability and efficacy.

For this reason, our approach is
highly systematic and data-driven,
ensuring reproducibility and scala-
bility from laboratory scale to pilot
production.

EURO COSMETICS: How do you see
sustainable high-performance formula-
tion evolving in the coming years?

Dr. Daniela Leistl: We observe a clear
shift toward integrated validation
strategies. Molecular characteriza-
tion, formulation science, sensory
validation, and data analytics are
merging into unified development
platforms.

Atthe same time, regulatory scrutiny
and consumer awareness continue
to intensify. The companies that
invest early in robust, scientifically
proven, biobased solutions will gain

not only compliance security but
also strategic differentiation.
Sustainability will no longer be per-
ceived as a marketing feature, it will
become a measurable and verifiable
criterion of product quality and
performance.

EURO COSMETICS: And what should
manufacturers focus on now?

Dr. Daniela Leistl: The first step is to
review critically which fossil-based
ingredients within their portfolios
are functionally critical and where
they can be strategically replaced.
Then it’s about identifying biobased
alternatives that are not only sus-
tainable but also technologically
equivalent and regulatorily vali-
dated.

At the Fraunhofer Institute for
Process Engineering and Packaging
IVV, we accompany companies
along the entire innovation chain,
from raw material screening to pilot-
scale  production and claim
validation.

The key message is straightforward:
natural ingredients can meet high-
performance standards, but only if
they are developed with the same
scientific rigor applied to synthetic
systems.

EURO COSMETICS: Thank you for
sharing these insights with us.
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The Fraunhofer Institute for Process Engineering and Packaging IVV develops
tailor-made solutions for the cosmetics industry, from raw materials to production

and packaging to the final product. A team of experts at Fraunhofer IVV investigates

the sensory experience and effectiveness of products. This involves examining how

fragrances, textures and packaging influence the overall product experience.

The psychophysiological effect of the products is reliably tested and verified using

specially developed and validated methods for claim testing. Another focus is on

the extraction and selection of functional plant-based raw materials and the develop-

ment of alternatives to synthetic ingredients.
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