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SKIN CARE

oarabinan as a

multi-functional enhancer

This article examines galactoarabinan (GA)
as a multi-functional, natural enhancer for
skin care actives.

LaraCare A200 galactoarabinan is a
multi-functional polysaccharide extracted
from the already-harvested North American
Larch tree which grows in abundance in’
the Northwestem US.

It is an all-natural, water-dispersible
polymer which functions as an enhancer
for skin care actives. Described here is
the vigorous laboratory testing process
behind the product.

Larch pines trees, found mostly in the
cold latitudes, grow at elevations of more
than 600 metres on open mountain
slopes. In the US, Galactoarabinan can be
sourced from either the Western Larch or
the Tamarac tree, since GA is equivalent
across the two species. These trees differ
in the non-GA portion of the tree. However,
it is the Tamarac tree that is used as the
predominant source of LaraCare A200,
subsequently referred to in this article
as the multi-functional polysaccharide.

In keeping with good forestry practices,
the US Government mandates that a
certain population of trees be harvested
every year. In Minnesota, the Tamarac tree
grows among these harvested resources.
The harvest is sustainable, as only 1% is
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Figure 1: LaraCare A200 process flow chart.

taken, to ensure that the population is
never depleted. This required 1% harvest
provides ample supply of raw materials
for production of multi-functional
polysaccharide. GA is extracted from the
heartwood of the tree as it is not found
in the bark. As it originates from the
non-living portion of the tree, it is not
susceptible to disease, nor depends on
the nutrients absorbed from the soil.
The western larch trees are typically
cultivated for their timber. These trees
also have a dark brown resinous material
éxuded from their bark which is a main
source of galactoarabinan. According to
folklore, early US inhabitants used the
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Figure 2: Chemical structure of galactoarabinan.

resin, leaves and bark of the westem
larch for food, cosmetic and medicinal
applications. The Thompson Indians
prepared a mixture of the GA resin with
fat for use as an application for sores,
cuts and bumns.?

Extraction technology*
Typical western larch trees and Tamarac
trees contain approximately 15% and 8%
galactorarabinan, respectively, but may
contain up to around 23%. Older trees
may provide higher yields. Galactoarabinan
is found in the interior of the plant cell.
GA is not part of the plant cell wall, which
would make it more difficult to extract.
The patented and proprietary process is
a water-based extraction using only heat,
pressure and water, without using any
organic solvents. The general process
schematic is given in Figure 1. The waste
from the extraction process is used for
making composite board and fibre matting.
Galactoarabinan is natural, branched
polysaccharide composed of beta-linked
galactose units with side chains of
galactose and arabinose. Galactose
and arabinose are present in a ratio
of 6:1, respectively. Its structure is given
in Figure 2.

Key technical effects
Incorporation of the multi-functional
polysaccharide into personal care
formulations has enhanced various
desirable skin effects, such as
Transepidermal water loss (TEWL)
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reduction, skin exfoliation, and reduction
of the appearance of fine lines and
wrinkles.?* In addition, the multi-functional
polysaccharide has also been seen to
facilitate a generally smaller droplet size in
oil-in-water emulsions, as well as improve
dispersion of particulates such as inorganic
sunscreens in personal care formulations.
These particular attributes seem to have
enabled SPF enhancement of some typical
sunscreen actives.®

Reduction of TEWL
TEWL is the measurement of the water
loss from a body that passes through the
skin epidermis through diffusion, which
then evaporates into the atmosphere. This
measurement is used to define skin barrier
characteristics. Reduction of TEWL {lower
TEWL readings) indicates that the skin
barrier is more effective in retaining
moisture in the skin, possibly enabling it
to feel more moisturised. Ideally, products
that exhibit and maintain skin TEWL

- reduction over time are most desirable.
I the TEWL is high, this means that the
skin barrier is less effective in retaining
moisture.

A study* conducted by Intermnaticnal
Research Services, Inc. (Port Chester, NY),
on 21 subjects, measured TEWL at
baseline, one, two and four hours after
a single product application (2.0 mg/cm?)
to the lower leg. Each panelist received
treatment of a skin lotion with 2%
of the multi-functional polysaccharide
on one leg and a placebo (the same
formulation without the multi-functional
polysaccharide) on the other leg. TEWL
was measured with the Dermalab Meter
(Cortex Technology, Denmark). Data is
given in Figure 3.

Although each formulation reduced the
TEWL after one hour, only the test product
containing 2% GA maintained a statistically
significant reduction (Student’s t-test,
95% CL) from baseline at two and four
hours. It appears that GA may have
imparted some additional film-forming

14.0
13.5 -
13.0 |
12.5 7
12.0

115
11.0 |
10.5 |

Mean TEWL (gm/m¥hr)

10i0: S .
Without GA

BB Baccline EEEm 1 hour & 2 hour

2% GA

w4 hour

Figure 3: Reduction of TEWL,

properties to the applied formulation which
then helped to maintain skin barrier
properties.

Skin cell renewal efficacy
Skin keratinocytes in the lower levels of
the epidermis undergo mitosis. These
newly-formed cells gradually push the
existing cells upwards. The older
keratinocyles are eventually pushed to
the surface where they are sloughed off.
Through surface exfoliation, these dead
skin cells are removed to reveal the
younger skin underneath. A higher level
of skin exfoliation may indicate faster cell
turnover rate. A faster cell turnover rate
may in turn eventually lead to an overall
perceived reduction in fine facial lines
and wrinkles.

AMA Laboratories (New City, NY)
conducted a study® to investigate the
multi-functional polysaccharide’s potential
as a primary skin exfoliant, as well as its
role as an exfoliation enhancer. In this
study, 2 mgicm? of each of the four
formulations was applied to a 25 cm?
area of the inner forearms of each of
30 panelists. Sites of equal size that
were adjacent to each test site were
left untreated to serve as the negative

controls. Surface exfoliation was evaluated

;using D-squame surface sampling discs

(Cuderm Corporation, Dallas, Texas).
Here, the adhesive side of each disc
was pressed against the skin of the volar
forearm for a few seconds and then peeled
away from the skin, Trained evaluators
scored the scaliness of each disc from 1
(normal skin with a few areas of small
clumps of cells or a fine, even coating of
a single layer) to 5 (high level of surface
exfoliation). The data is given in Figure 4.
Each of the three test formulas
exhibited statistically significant (Student’s
t-test, 95% CL) exfoliation after four days,
without an increase in irritation. The pHs
of the control and Test 1 and Test 2
formulations are 2.4-2.70. The Test 3
formulation has pH=3.7. In Test 1 and
Test 2, 2% and 5% GA, respectively, was
included in the formulation in addition to
the 8% lactic acid. Here, it appears to be
acting an exfoliation booster. Since the
multi-functional polysaccharide may be
a film-former, it may tend to increase the
functionality of the active ingredient by
holding the active on therskin. The data
given for Test 3 shows that GA can also
function as a primary exfoliant. So, in
this test, at a fairly similar pH, 5% GA
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Figure 4: Exfoliation potential.
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exfoliates better than 8% lactic acid.

In vitro studies by Deters et al, results
show that some polysaccharides {using
fractions that were isolated from the kiwi
fruit) with terminal 1-a-L-arabinose
residues do significantly enhance
keratinocyte and skin fibroblast
proliferation (fibroblasts-less strongly, but
still significantly). Increased cell metabolic
activity was also found through increases
in ATP production. Several polysaccharide
fractions were studied, but results showed
a clear stimulatory effect on cell growth
when the terminal L-arabinose moieties
were left intact on the polysaccharide
backbone.® These results may help
elucidate a mechanism for the enhanced
exfoliation benefit seen from
galactoarabinan which may be somewhat
attributed to its arabinose side-chains.

Fine lines and wrinkles
Faster skin cell turnover, as evidenced by
the enhanced exfoliation, may help explain
galactoarabinan'’s effect on fine lines and
wrinkles. Here, younger skin may be
brought to the surface more rapidly.
International Resources, Inc. also
conducted a study,” using 15 panellists,
to evaluate the effect of GA on fine lines

and wrinkles in the crow’s feet area of the
face. Contour analysis provides a method
for quantifying skin augmentation, an
example of which is the cosmetic action
of moisturiser to reduce superficial fine
lines. Skin replicas of the test area were
prepared using a silicone-based resin that
cures and stays intact after application and
removal. These casts of the replicas were
then analysed. Only one side of the face
was analysed.

For this study, the skin replicas were
analysed at baseline, prior to any product
treatment. New skin replicas of this area
were prepared to test the effect of eight
weeks of daily, self-administered product
treatment. Results of the replica analysis
showed a 19% reduction of the
appearance of fine lines and wrinkles.
Possible explanations for this may be
attributed to GA's exfoliation ability and/or
film-forming properties. It is possible that
exfoliation of scaly skin and more rapid
skin cell turnover may help facial lines to
appear more shallow. In addition, it may
aldo work by filling in or covering some
of the superficial fine lines.

Also, research by Trommer and Neubert
shows the potential of some
polysaccharides to provide anti-oxidative
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Figure 6: The frequency of smaller oil droplets as a function of galactoarabinan.

properties 1o help protect skin against
UV-induced oxidative damagge.® This was
interesting as oxidative damage by free
radical attack decreases cell function and
can lead to skin ageing. Since this study
shows the topical effect of acacia gum
(a mixture of galactoarabinan
oligosaccharides, polysaccharides and
glycoproteins), to decrease the formation
of secondary lipid peroxidation products,
it may be possible that the GA portion

of the acacia gum contributes to some
of the skin protection activity seen here.

Emulsion stability
enhancement

Stokes' Law teaches that having a smaller
oil droplet size present in the formulation
increases the likelihood for emulsion
stability. Larger oil droplets tend to migrate
towards the product surface. Smaller
droplets reduce the tendency for the
emulsion creaming and separating. A
typical oil-in-water emulsion was prepared
using different levels of GA. The results
given in Figure 5 show that incorporation
of 5% GA enabled oil droplet reduction

to approximately 2-3pu. Although different
emulsifiers are expected to give different
results, a Laser Diffraction
Microspectrometer showed the impact of
galactoarabinan on the frequency of the
emulsion droplet size in Figure 6. GA may
be working with the primary emulsifiers

in the formulation to stabilise emulsions.
It is known that a greater number of
smaller droplets definitely improve
emulsion stability.® A narrower, small
particle size distribution reduces the
likelihood of droplet flocculation which
can eventually lead to total breaking

of the emulsion.?

Dispersion of crystalline

UV filters

The improved dispersion of inorganic
sunscreen particles in the formulation
may possibly enable a more uniform and
effective sunscreen layer transferred down
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