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HCIO and H,0,
Natural weapon against pathogens in our bodies

HCIO/H,0, is build in the white blood cells of
mammals as part of the immune answer
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Schematic demonstration of oxidant production of a
neutrophiltl
MPO: myeloperoxidase
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HCIO and H,0,
Natural weapon against pathogens in our bodies

Strong oxidizer penetrate rapidly bacteria cell

walls and destroys proteins and DNA of
microorganisms:

NADPH | |
o o 0
Oxidase | |
0—P=—0 (s} 0O—P=0 o 0o—p=—20 o
us LN I & s M _a !
Nucleus ‘ |/ oY wdo | ﬁ o | | S
_ s
HC /\\ 1 HC Aseul) ions HC
™~ S
o N ° ) N ° o N o
v I/ ~ N
\ / f;’ \
)_l ']_J
| 0 Poly-uridine 0 Poly-uridine 0 Poly-uridine nitroge:
Granules P ‘ | | chloramine | centered radical
Microbe
“~—— Phagosome

\
\
\ /
0 C5-yl dimer radical

Mechanism of oxidative reaction of HCIO with virus DNA=
Page 4 9/11/2026

Innovatively modified smectite clays as rheological additive for strongly reactive systems with oxidizing components

O BYK



HCIO and H,0, as alternatives to alcohol based cleaning and disinfection products

Effectiveness
> Strong oxidizing properties

> Cleans, disinfects
deodorizes

> Anti-bacterial, anti-fungal,
anti-mold, anti-mildew

Eco-friendly
> “Green chemicals”

> Degrade in harmless
substances

Cost efficient

> High Versatility : “all-
purpose” solution

> Relatively low costs

often regarded as true
“green chemicals”

versatile and environmentally friendly

mca compounds

Safety

> Gentle to the skin and to
the equipment
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Benefits of hydrogels

0 =

HCIO/H,0, solutions HCIO/H,0, hydrogels

water-thin: drain away rapidly from remain in contact with surfaces for
surfaces extended periods of time to allow
improved sterilization and protection

improved storage stability
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HCIO/CIO- and H,0,
Challenging systems for thickening
H202:< 5

100% !

» Must be stabilized at certain pH
to maintain chemical stability

cl, clo

Form of
available chlorine

@)
X

« activity is degraded by organic chemicals: pH
organic polymer thickeners and organic buffering acids cannot be used

 activity is degraded by transition metal ions: I
natural clay thickeners and hydrated silica cannot be used
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Hydroclays — Introduction
Natural clay-based additives

Raw material source Open pit mining*

Crude clay

- T

*Image of BYK's Baulking quarry (Oxfordshire, UK) before and after restitution
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Improving nature
Different types of swellable layered silicate clays

Layered silicates - smectites

Natural clay Synthetic clay
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Synthetic smectorite clays
Production process

Solution
make-up

Na*, Mg¥Li*, Si0*

2

Slurry

N COE
Wet Dry

filter cake granules

{ Milled powder
1t
25kg
box

A
sl d v b P q" ' gty .-¢.;,; WK
4 _ ™ - # ; e ey . ”‘4-’3.‘ b s
3 1 Of production process PP - K
ot '-h#-'-’ o gl R B Y
PR T o lin ol SR TP

Seite 10 9/11/2026 Innovatively modified smectite clays as rheological additive for strongly reactive systems with oxidizing components O BYK



Synthetic smectite clays

Key benefits

» Synthetic clay products are based on synthetic hectorite hydroclay with
a consistent controlled chemical composition

« They are characterized by very high purity and
reproducible performance

« Highly shear thinning gels are formed that
leave a clean, dry feel

100 %

f
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Rheology based on swellable layered silicates
Hectorite platelets dispersion in water
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Rheology based on swellable layered silicates
Hectorite platelets building “house-of-cards™ gel structure

Swelling

Network formation for rheological effect: “house-of-cards” structure

Page 13 9/11/2026 Innovatively modified smectite clays as rheological additive for strongly reactive systems with oxidizing components O BYK



Cryo-Transition electron microscopy (TEM)
“house-of-cards” structure of hectorite clay

Cryo-TEM (transmission electron microscopy) image of a dispersed hectoritel*
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AFM image of synthetic fluorohectorite
Exfoliaton in dispersion

Height range

AFM (atomic force microscopy) picture of hectorite clay in
dispersion, with Bruker Icon-PT instrument!3!

« Good exfoliation: Majority (73.4 %) is fully exfoliated. Very poorly exfoliated platelets (more than three
platelets in stack, or >3.25 nm height) are not detected.
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@ height, nm Median h:rlr‘cl]ht (e} Min. height, nm Max. height, nm
1,11 1,05 0,87 2,17
Degree of exfoliation
% (1-2) % double % (2-3) o 1o % > 3 platelets
platelets stack stack platelets stack U AOEEE stack
0.75-1.75nm | 1.75-2.25nm 2.25-2.75nm 2.75-3.25nm  >3.25nm
v 61.2 10.0 13.6 28 0.0
Ty o cumulative 73.6 83.6 97.2 100.0 100
AL : ®, Fully Double- Triple-
Height Sensor 800.0 nm exfoliated stacked stacked
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Rheology based on swellable layered silicates
Thixotropy and yield stress

Viscosity curve of the HCIO hydrogel Yield stress of the HCIO hydrogel
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Benefits of hydrogels

0 =

HCIO/H,0, solution HCIO/H,0, hydrogels

water-thin: drain away rapidly from remain in contact with surfaces for
surfaces extended periods of time to allow
improved sterilization and protection

improved storage stability
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PURABYK-R 5501 in Peroxide-based systems
Tailoring the desired viscosity

[ ... to strong gel ]

¥ hydrogen p .:
PURABYK-R
pH: 45

[ ... from medium viscosity increase ]
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PURABYK-R 5500 in Hypochlorous acid systems
Tailoring the desired viscosity

* Hypochlorous acid gel with PURABYK-R 5500 after 4 weeks:

[ Room temperature ] [ 40 °C ]
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Synthetic clay-based additives
usage in a sprayable cleaner

* unique rheology enables easy sprayability and rapid

viscosity recovery — spray-with-cling

* Results in prolonged contact and improved cleaning

# "ﬁ . With

polysaccharide
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No negative impact on the biocidal efficacy of HCIO solutions

» Quantitative suspension tests shows no restriction on the bactericidal and virucidal activity:

0 =

HCIO-based solution without HCIO-based solution with

rheological modification 3.5 % hectorite clay
HCIO content 1000 ppm 1000 ppm
Test methods in accordance to EN 13727 and EN 14476 EN 13727 and EN 14476
Pass criteria for Bactericidal activity” Bactericidal activity”
Pass criteria for Virucidal activity* Virucidal activity* @

* Tested exemplarily on selected standard bacteria and virus types. Tested via quantitative suspension tests at an external DAkks accredited laboratory. Depending
on the application and the concrete process phase 2 step 2 tests might be necessary.
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Features & benefits

Soft, non-sticky Compatible with and
texture and dry stabilizes gels in the
feel required pH range

High gel strength
and extremely shear
thinning formulations

Direct addition to No restriction on the
oxidant solution biocidal activity
possible
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attention.

If you have any further questions, feel free to reach out:

Contact: Marcel.Wiesner@altana.com

A member of © ALTANA O BYK



ADD-MAX®, ADD-VANCE®, ANTI-TERRA®, AQUACER®, AQUAMAT®, AQUATIX®, BENTOLITE®, BYK®,
BYK-AQUAGEL®, BYK®-DYNWET®, BYK-MAX®, BYK®-SILCLEAN®, BYKANOL®, BYKCARE®, BYKETOLZ®,
BYKJET®, BYKO2BLOCK®, BYKONITE®, BYKOPLAST®, BYKUMEN®, CARBOBYK®, CERACOL®,
CERAFAK®, CERAFLOUR®, CERAMAT®, CERATIX®, CLAYTONE®, CLOISITE®, DISPERBYK®,
DISPERPLAST®, FULACOLOR®, FULCAT®, GARAMITE®, GELWHITE®, HORDAMER®, LACTIMON®,
LAPONITE®, MINERPOL®, NANOBYK®, OPTIBENT®, OPTIFLO®, OPTIGEL®, POLYAD®, PRIEX®,
PURABYK®, PURE THIX®, RECYCLOBLEND®, RECYCLOBYK®, RECYCLOSSORB®, RECYCLOSTARB®,
RHEOBYK®, RHEOCIN®, RHEOTIX®, SCONA®, SILBYK®, TIXOGEL®, and VISCOBYK® are registered
trademarks of the BYK group.

The information herein is based on our present knowledge and experience. The information merely
describes the properties of our products but no guarantee of properties in the legal sense shall be implied.
We recommend testing our products as to their suitability for your envisaged purpose prior to use. No
warranties of any kind, either express or implied, including warranties of merchantability or fitness for a
particular purpose, are made regarding any products mentioned herein and data or information set forth, or
that such products, data or information may be used without infringing intellectual property rights of third
parties. We reserve the right to make any changes according to technological progress or further
developments.
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