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THE FEATURES.

Introducing a breakthrough in beauty protection
againstglobalwarming:afilm-formingpineapple
biopolymer that safeguards both skin and hair
while promoting environmental sustainability.
Our innovative solution repurposes pineapple
crown leaf waste, using a natural polymer to
create a shield against environmental factors.
By adopting crosslinking technology based on
yeast, we transform waste into a valuable
foundation for a new eco-friendly ingredient,
addressing  environmental  pollution  and
contributing to a greener future. Unveil beauty’s
shield against the impact of global warming
with a film-forming pineapple biopolymer,
a fusion of protection for your skin and our planet.
Water & Saccharomyces/Hydrolyzed Pineapple Fruit Crown
Extract Ferment Filtrate & Lactobacillus Ferment

Anti-Pollution

Anti-Aging

Skin & Hair Protection
Moisturization
Dispersant
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%

INCI. Water & Saccharomyces/Hydrolyzed

- Pineapple Fruit Crown Extract Ferment Filtrate % Origin. Botanical/Bacteria

=) & Lactobacillus Ferment ; Natural Antimicrobial. Lactobacillus Ferment

; CAS. 7732-18-5 & 68917-26-0 & 68333-16-4 (or) 5 Preservatives. None

3 1686112-36-6 (or) 9015-54-7 [ Solvents Used. Water

=2 EINECS. 231-791-2 & 272-839-2 & N/A (or) N/A (or) ) Soluble/Miscible. Water Soluble

é 295-635-5 22 Appearance. Clear to Slightly Hazy Viscous
EUROPE. Contact us @2 |iquid, Colorless to Yellow

N USA. Compliant M Specific Gravity. (25°C) 1.030 — 1.050
CHINA. Contact us Use Level. 1- 10 %

THE STORY.

Rising global temperatures and increasing pollution levels are influencing shifts in clothing and grooming habits,
impacting the fashion and beauty industries. The market for anti-pollution skincare products is projected to reach
$1.4 billion by 2031, as consumers seek technologically advanced sun protection.! Global warming directly affects
skin aging and quality, heightening the risk of UV-induced damage. The skin, as the body’s largest organ, faces
increased threats from elevated temperatures, air pollution, and heightened UV radiation. Cosmetic products play
a crucial role in maintaining skin health by addressing issues like hydration, elasticity, and integrity. Similarly, hair
undergoes structural changes due to aging and external factors, with air pollution and sunlight potentially harming
hair proteins. Cosmetic chemistry provides solutions to repair damaged hair. The use of various raw materials,
including biopolymers, in cosmetic preparations helps counteract the impacts of climate change on skin and hair.
Natural polymers, such as cellulose, play a significant role in cosmetic formulations.?

The objective of the project was to develop an innovative solution for protecting hair and skin using a novel, natural
polymer derived from pineapple crowns. The resulting product, AC Pina Colloida, combines yeast polysaccharides
with pineapple leaf fibers (PALF), creating a cross-linked biopolymer with enhanced film-forming abilities, texture,
moisture, dispersion, and holding benefits. This eco-friendly solution addresses the need to mitigate harm from
petrochemical pollutants, aligning with the beauty industry’s focus on biobased and biodegradable materials
for sustainability. The industry is increasingly conscious of environmental, social, and economic consequences,
promoting the use of fair-trade ingredients, green chemistry, and waterless products. Consumers are actively seeking
high-performance products with minimal environmental impact. While biodegradable polymers offer eco-friendly
options, researchers emphasize the importance of minimally modified or unmodified ingredients for sustainable
solutions, as extensive modifications may contribute to a higher carbon footprint.

THZ SCIENCE.

Our main focus in developing our new ingredient was based on sustainability in biomaterial science and engineering,
aiming to address environmental challenges associated with synthetic fiber-based polymer composites. We explored
diverse applications, from food to fashion, seeking alternatives in technology and fiber sources.® Active Concepts
emphasizes the importance of addressing environmental concerns by exploring biopolymer-based options,
particularly cellulose films and derivatives from pineapple field waste.

The transformation of pineapple leaves into sustainable vegan textiles inspired us to explore the potential of
pineapple waste for creating novel materials and evaluating fiber applicability.* We all need to understand
the significant issue of global agricultural post-harvest waste, particularly with pineapple leaves, and
finding ways to repurpose a fraction of this waste to minimize pollution and introducing a beneficial
sourcing strategy for new biopolymers would be a great alternative. Were you aware that agricultural waste
contributes significantly to pollution? Annually, millions of tons of crops are either abandoned in fields or
burned, emitting harmful greenhouse gases. However, there exists a more sustainable alternative — PALF.

This innovative solution transforms agricultural waste into valuable products, not only curbing pollution but also
contributing to the circular economy’s closed-loop system. For our sourcing, we strategically identified three local
methods to acquire pineapple crowns, meeting the requirements of our production site.
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THZ BENEFITS.

5&% Anti-Aging Cellular Protein vs UVB @ Hi 2 UVShield UV & Global Warming

Irradiation Assay Hair Protection Assay @
Anti-Pollution Carbon Pollution Hair Enhancement Salon Half-Head Study
Protection Study
Aerial Pollutant Barrier Airborne Pollutants Assay @ Z Z i
. . Dispersing Color & SPF Pigment
Barrier Function 24-Hour TEWL Study e Dispersion Assays
Anti-Transfer Transfer Resistance Study
Moisturizing 244"
g Moisturization Study

THZ EFFICACY.
24-Hour Moisturization Study.

An in vivo moisturization study was conducted to evaluate the immediate and short-term skin hydrating properties of AC Pina Colloida
tested at 5% over a 24-hour period. Proper hydration maintains the skin’s structural and functional integrity and contributes to the
appearance of healthier-looking skin.

180 +

160 - Demonstrated

increase in skin
140

hydrating properties by 65%
120 (tested at 5%)
100 -
= 1 Moisturizing.
60
w0 | Short term sgin hydration
20 | Skin structure
. maintenance

Baseline 15 Minutes 1 Hour 8 Hours 24 Hours

Moisture (uS)

Untreated Control M Base Lotion B 5.0% AC Pina Colloida

e Transfer Resistance Assay.

A transfer resistance assay was conducted to assess the adhesion properties of AC Pina Colloida in a setting spray, aiming to reduce long-
term foundation transfer from the skin.

Foundation Control Base Setting Spray 2.0% AC Pina Colloida

Reduced amount of
foundation removed
from skin by 53%

(tested at 2%)

Anti-Transfer.

Participant 3

Participant 8

Adhesion properties
&

Long-lasting foundation

Participant 10
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e Carbon Pollution Protection Study.

A Carbon Pollution Protection Study was conducted to assess the ability of AC Pina Colloida to provide immediate barrier protection from
carbon air pollution and enhance the removal of carbon air pollution.

5.0% AC Pina

Base Lotion
Colloida

Untreated Control

Reduced carbon

accumulation on the skin by
64% versus untreated and
enhanced carbon removal

(tested at 5%)
Anti-Pollution.

Skin barrier protection

Reduces skin agressions

Histograms

M Before Wash [ After Wash

@ Cellular Protein vs UVB Irradiation Assay.

An in vitro study using a Sirius Red/Fast Green Collagen Assay evaluated AC Pina Colloida’s protective effect against UVB-induced reductions
in collagen synthesis and non-collagenous protein levels. UVB exposure can lead to inflammation, DNA mutations, and disruptions in
dermal-epidermal junction integrity, exacerbating skin wrinkling and aging.

3,00 —%Change Blunted the
negative effects of UVB
irradiation with only 0.2%

2,50 % ! '
reductions in collagen compared
2,00 to untreated fibroblasts
B e (tested at 0.01%)
E 1,50 ° °
B0
z Anti-Aging.
o 1,00
0,50 -15% Improves scaffo|c|ing matrix
000 0% Helps prevent visible
Complete Media Complete Media  0.01% AC Pina 0.1% AC Pina 1.0% AC Pina signs of aging
(No UV-B Colloida Colloida Colloida
Exposure) UV-B Irradiation (75 mJ/cm2)

@ SPF Pigment Dispersion Assay.

An SPF Pigment Dispersion Assay was conducted to assess the ability of AC Pina Colloida to increase the dispersion properties of zinc oxide
in sunscreen formulations with and without the presence of a standard dispersing agent polyhydroxystearic acid (PHS).

Immediately After 24 Hours After 30 Days Alter
Homogenization Homogenization Homogenization

Base:

Improved zinc oxide
pigment dispersion by
reducing individual pigment size
(tested at 5%)

Dispersing.

Improves overall skin coverage

Base + PHS

5.0% Pina

Product appearance

5.0% Pina
Collolda + PHS
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9 UV Hair Protection Assay.

A multiparameter approach was used to determine the UV protection capabilities of cosmetic hair applications. Human hair tresses were
treated with test materials and exposed to UVB irradiation. Extractions of amino acids and lipids were performed on each hair tress. The
ability of AC Pina Colloida to protect hair from UV irradiation was assessed via determination of amino acid and lipid degradation.

Tryptophan Degredation After 48 Hours of UV Exposure

Helped maintain hair

Untreated It's a 10 Miracle Leave-In Product 5.0% AC Pina Colloida . q
0 ‘ ‘ ‘ shaft structural integrity by
- protecting amino acids
3 (tested at 5%)

. UV Shield.

Reduces hair damage

Percent Change (%)

2 Healthier hair

9 Global Warming Hair Protection Assay.

A multiparameter approach was used to evaluate the thermal protection efficacy of cosmetic hair treatments. Human hair tresses were
treated with test materials and exposed to high environmental temperatures (50 °C) for six months. Tryptophan was extracted and
quantified by fluorescence to assess protein degradation. The protective effect of AC Pina Colloida was determined by its ability to
preserve tryptophan levels and reduce heat-induced damage. (Blonde & Curly Hair data available)

Brunette Hair Protein Content After Heat Exposure
AC Pina Colloida Prevented degradation
of structural proteins to
amino acids

0% o A (tested at 5%)

25% *

- .

;: Heat Proof.
65%

oo Untreated 1 Month 3 Months 6Months |Heat Contral 2.0% AC Pina Heat Control 2.0% AC Pina Heat Control 2.0% AC Pina Mqinfains hair heolfh

Control Collaida Colloida Colloida &

Wash Control Boosts protein resiliency

Percent Change (%)

No Heat 1 Morith Heat 3 Months Heat 6 Moriths Heat

@ Salon Half Head Study.

A salon half-head study was conducted to evaluate the perceived hair benefits of AC Pina Colloida in a shampoo and conditioner on wet
and dry hair. Hair appearance is reflective of an individual’s self-esteem, mental-image, and well-being. The condition of an individual’s
hair significantly impacts how one views themselves as it relates to their physical appearance.

Tested in a
conditioner upon dry
sensorio|i’ry, giving significcmf

° . * - . * results for all five criteria,

8 see graphic.

7 (tested at 2%)
3, Hair Enhancement.
E" 3 Vibrant hair appearance

ible use of our products are not intended as recommendations to use our products in the infringement of any patent. We make no warranty of any kind, expressed or

implied, other than that the material conforms to the applicable standard specification. Freedom from patent infringement is not implied. All information is for investigative purposes only.

Healthier looking hair

Dry Combability Anti-Frizz Hydration Overall Feel Shine
O Base Conditioner W 2.0% AC Pina Colloida

e is believed to be accurate and is offered in good faith for the benefit of the customer. The company, however, cannot assume any liability or risk involved in the use of its chemical products since
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