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Necessity of Product Preservation
Background

A Cosmetics and personal care products can unintentionally serve as an
ideal medium for microbial growth
A Bacteria, fungi, and mold can cause contamination

A Formulators must develop products that are resistant to microbial
contamination for safety and regulatory compliance

A Preservative systems are added to personal care products at relatively
low levels to ensure products remain safe and perform as intended
over their lifetime




Product Preservation is Key
Market Shift Towards Natural Solutions

A

A Preservative systems work as @ssential component
of any cosmetic formulation to providesistance o
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against microbial contamination e

A Thepalette of allowed preservativesas listed in Annex
V of the EU Cosmetics Directiig@rapidly diminishing | Problems
A Due to safety concerns, increased exposure,

sensitization /\
Instability

. . L |ncompatibility
A Cosmetics and Personal Care Industry is on the hunt 1§
new preservative systems tmiild consumer confidence




Product Preservation is Key
Market Shift Towards Natural Solutions

A

A Options for formulators to explore have included
alcohols, organic acids and salts, multifunctional
additives, or natural flavors and fragrance

A These options may have limitatioggoor cost
performance, potential for irritation, etc.

A Ideal alternative preservation systems should provide 3
broad spectrum activity

A What if preservation was a secondary benefit from a
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Natural Product Chemistry
Antimicrobial Peptides Produced through Bacterial Fermentation

A

A The fermentation of lactic acid bacteria to encourage the
production of antimicrobial peptides serves as a solution
for alternative preservation

A Peptides function ubiquitously as cellular messengers

A Antimicrobial peptides are relatively short, protdike
compounds that are typically 30 to 60 amino acids in length

A Antimicrobial peptides derived from bacteria, they are
typically produced as defense mechanisms to gain a
competitive advantage against other microorganisms within
their environment
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Antimicrobial Peptides
A Long History of Use

A Lactic Acid Bacteria (LAB) group, which includes
microorganisms such asictobacillusp.,Enterococcus
sp., and_euconostoesp., produces a variety of
antimicrobial peptides

A Nisinproduced fromL.lactis
A Commercialized in 1953
A Considered GRAS for some applications

A Antimicrobial peptides are commonly used in the
preservation of fermented food products
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Antimicrobial Peptides
Use in Fermentation

A Fermented foods represent some of our earliest culinary
endeavors

A Represented in every culture

A Is the ability of fermentation to preserve foods more
than an issue of pH?

A Microorganisms used for fermentation release active
antimicrobial peptides




Severe Acute Respiratory Syndrome
Interest in Antmicrobial Peptide Technology

A Starting in early 2003 SARS began in East Asia and
spread to over 2 dozen countries

A Notably the Korean peninsula was not affected
A Why?

A Kimchi

A fermented food that mix salted cabbage with
seasonings such as chilly powder, gagiager,
spring onion, and radish etc. and generate lactic
acid at low temperature in a container.

A Predominately fermented withactobacillus spand
Leuconostoc sp.




A

Transforming The Face Of Preservation
Peptide Technology In The Personal Care Industry

A Focusing on natural product chemistry, the fermentation of lactic acid bacteria to encourage the
production of antimicrobial peptides serves as a solution for alternative preservation

A Mechanism of Action

A Lactic Acid Bacteria (LAB) fangjliyeuconosto&imchiiproduces lactic acid &
A Restricts the growth of microorganisms by acidifying their environment E | \ "
A Fermentation olLeuconostocreates bacteriocins (antimicrobial peptides) \l |

A Bacteriocins provide broad spectrum activity and proven conditioning benefits 4

x
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A Modulated Activity
A Specific lytic agents added to the ferment filtrate to facilitate controlled cell lysis
A Ensures the release of the bacteriocins for maximized activity



A

A Minimum Inhibitory Concentration (Ml

Organism MIC (%)
E. coli 0.5
S aureus 0.5
P. aeruginosa 0.5
C.albicans 0.5
A.Brasiliensis 0.5

Figure 1 MIC Results for Lactobacillus Ferment.

Antimicrobial Peptide (Lactobacillus Ferment)
Peptide Technology In The Personal Care Industry
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Figure 2 Challenge Test Results for Lactobacillus Ferment.



A 4.0%Lactobacillus Fermerinh Generic Cream

Base Challenge TespH 3

1.00E+08
1.00E+07
1.00E+06
1.00E+05
1.00E+04
1.00E+03

1.00E+02

Inoculum Concentration (cfu/ml)

1.00E+01

1.00E+00 — \ —

o 7 14
3 21 28

%e’\(\oc
Days

Figure 3 Challenge Test Results for Lactobacillus Ferment.
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Antimicrobial Peptide (Lactobacillus Ferment)
Peptide Technology In The Personal Care Industry
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Figure 4 Challenge Test Results for Lactobacillus Ferment.
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Antimicrobial Peptide (Lactobacillus Ferment)
Peptide Technology In The Personal Care Industry
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Figure 3 Moisturization Results for Lactobacillus Ferment.
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Equipment:DermalLalCombo

Principle of measurement:
Conductance, singlieequency

Subjects10 (m/f)
Test areaVolar forearms
Concentration of active used.0%

Frequency of applicationTwice Daily



Preservation and the Skin Microbiome
Peptide Technology In The Personal Care Industry

A Product preservation is crucial to prevent microbial contamination in a
product during its foreseeable life in use by the end consumer

A The different microorganisms which have been found to grow in cosmeti
are also resident commensal microorganisms found on our skin

A Traditional preservatives may destroy pathogenic & commensal bac .

A Protective microbiome should be considered
Al 2dz2 R dzyAyaSyuaazylrtte &t 3dSNJ

A This principle can help guide appropriate use of potential topical probioti
A Promote the delicate balance of the microfloral

Segre, J. anBelkaid Y. (2014). Dialogue between skin microbiota and immunity. Science. 6125954




Preservation avmgl the Skin I\/Iichbiome
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A

A Cosmetics preservatives and biocides would prevent
microbifil growth within perspnal care products without
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A How can we evaluate the effect of an antimicrobial on
the microbiome?



Preservation and the Skin Microbiome
HDAC: Marker of Microflora Balance

A

A The selective activity of natural antimicrobials and traditional preservatives
has been evaluated through the analysis of HistbeacetylacesHDAC)

A HDAC are a class of enzymes expressed in skin cells
A HDAC maintains healthy skin by removing acetyl groups from histones,
allowing histones to condense and organize DNA for easy replication

A HDAC serves as an innovative marker for microflora balance
A When the enzymes function properly, the microbial population of
healthy skin remains intact
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E Robertson et al, ARNT controls the expression of epidermal differentiation genes througlatDAGHRependent pathways, Jooal of Cell Science 125, 333832 (2012)
TAlenghatetal, Histone deacetylase 3 coordinates commethsaiteriadependent intestinal homeostasis, Nature 504, 45% (2013)
KYoungmietl, Histone Deacetylase 3 Mediates Allergic Skin Inflammation by Regulating Expression of MCP1 Protein, The Jouriell @tiolairy 287(31), 25846859 (2012)



