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is stimulated. In tissue this is undertaken by
the cytokine TGF-β, which under certain
circumstances can be produced by the
fibroblasts themselves and is released from
the ECM. 

However, approaches using the topical
application of TGF-β are likely to achieve
results that are barely measurable, since it is
too large to penetrate into the dermis[10].
This approach has, however, been further
pursued in cosmetics with artificially
manufactured substances such as palmitoyl
oligopeptides and others[11]. These attach
themselves to the TGF-β receptor,
stimulate fibroblasts and assume the
function of natural TGF-β (figure 1, top
left panel). 

However, a massive TGF-β boost is part
of the alarm system on injured skin. In the
event of wounding, a large quantity of
TGF-β is immediately released from the

replaced[7]. Nonetheless, for healthy skin it is
important to keep the network functional. 

MAINTAINING HOMEOSTASIS 
There is indeed a fine balance between the
breakdown of collagen through
collagenases and the synthesis of collagen
by fibroblasts, called homeostasis. These
processes reflect the daily ‘repair work’
involving the skin. A more extensive
collagen synthesis is only activated in the
event of wounds, mechanical stress or
damage by UV and infrared irradiation.
Damaged and aged collagen is broken
down through collagenases. With the help
of fibroblasts, the resulting gaps are refilled
with collagen, elastin and other ECM
molecules. In ageing skin, the balance shifts
towards the breakdown of collagens (see
p82, figure 1, bottom right panel). The
reason for this lies in endogenously
increased activity of collagenases and
immune cells, which are further
strengthened by environmental factors[8]. 

OLD SCHOOL COLLAGEN BOOSTING 
To maintain a healthy dermis structure, it is
necessary to find a sustainable solution that
will restore the subtle natural balance
between the breakdown of collagen and
the synthesis of new collagen. The
activation of fibroblasts has already been
recognised as a promising starting point by
the cosmetics industry[9]. Fibroblasts
synthesise collagen when a particular
receptor on their surface (TGF-β receptor)

The dermis is the part of the skin
which protects us against the mechanical
impact of the outside world. However,
unlike the epidermis, which protects our
skin from drying out and from
environmental influences by means of an
overlapping cell structure reminiscent of
the tiles on a roof, the cell density in the
dermis is lower by a factor of 300[1, 2]. There
are only a very small number of cell types
in the dermis and, alongside a moderate
number of immune cells, it is the fibroblasts
that largely determine the properties of the
dermis. These cells synthesise the
extracellular matrix (ECM). This comprises
both collagen, which gives the skin its
firmness and elastin, which gives it its
elasticity, plus a whole series of
proteoglycans, which can retain an
enormous quantity of water with their
long sugar chains. The most prominent
example of this is hyaluronic acid, which is
widely renowned in the cosmetics industry. 

Collagens make up 30% of the proteins
in the human body in total and 80% of the
dry weight of the skin consists of 
collagen[3, 4]. Together they form a complex
network of fibres, which are responsible for
the skin’s firmness. There are 28 different
types of collagen but 80-90% of the
collagen in the body is made up of types I
to III. It is mainly type I and III collagens
that have an impact on the skin. Collagen
can withstand enormous tensile force: 1g of
collagen has a greater tensile strength than
1g of steel[5]. This enormous tensile strength
can be ascribed to the inner structure of
the collagen fibres as they resemble rope-
like structures built up from single
molecules, which self-associate into fibrillae
and get assembled into larger fibres and
fibre bundles.

The skin loses 2% of its collagen every
year. In 80-year-olds, the fibroblasts only
produce around one third of the collagen
found in 20-year-olds[6]. The quantity of
water-retaining proteoglycans also declines
and this has a detrimental effect on the
skin. The fibroblasts lose their capacity to
maintain the tension of the collagen
network, so that it tends to be increasingly
loosely connected and the skin loses its
firmness. 

The skin’s elasticity is derived from the
incorporation of elastin in the collagen
network. Many other proteins and glycans
also play a part in this network. For proper
skin function, the accurate concatenation of
all these components in the right
composition has to be ensured. It stands to
reason that such a complex protein
structure cannot be quickly renewed, hence
it takes 15 years for half of the existing
collagen molecules in the dermis to be

Many collagen boosters target maximal collagen output
for quick results, but fast collagen deposition can result
in unfavourable fibre distribution. Stefan Hettwer,
Stefan Bänziger, Brigit Suter and Barbara
Obermayer present a new, natural active to boost
collagen in a controlled manner

April 2016 SPC  81

collagen boostingingredients

Anewera 
of collagen
management

Bulbine frutescens leaf juice stimulates collagen
synthesis in fibroblasts

081 SPC0416_rahn.qxpJWAK.qxp_spc feature template  23/03/2016  11:46  Page 81

http://www.cosmeticsbusiness.com


attraction of immune cells and lowering
the collagenase level in the dermis. 

As a concept, the moderate stimulation
of collagen synthesis and the shutting down
of inflammatory processes should lead to
sustainable skin rejuvenation.

MATERIALS & METHODS
An in vivo test was performed in a double-
blind, placebo-controlled, randomised,
half-sided format; 21 females, with healthy
Caucasian skin, aged 45-65 years (average
59 years) were included in the study and
used an emulsion containing 3% Liftonin-
Xpert or placebo on their face and neck
for 84 days, twice daily. The dermis
structure was examined using 20MHz
ultra-sonography. The main parameter we
looked at was the subepidermal low
echogenic band (SLEB), the area
predominantly affected by collagen
reduction. An increase in signal intensity
and a reduction of the SLEB thickness is
an indicator of improved collagen
deposition. Wrinkle parameters were
assessed using either a PRIMOS readout or
the professional opinion of a dermatologist
using a photograding scale of eight degrees
(wrinkle grading score, WGS)[21]. 

RESULTS
Effective filling of collagen gaps in
the dermis
The echographic measurements revealed a
reduction of the subepidermal low
echogenic band (SLEB) thickness by 17%
and 28% after 42 and 84 days respectively 
(figure 2), with a 3.5-fold improvement
over the placebo. Likewise, the SLEB
density, an indicator of collagen deposition
in the dermis, substantially increased by
60% and 91% after use of the active
ingredient. This corresponds to almost a
doubling of SLEB density over baseline
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Aloe barbadensis (aloe vera) for example. It
has long been used in indigenous medicine
for the healing of skin injuries, rashes, burns,
sunburn and insect bites[15] due to the
soothing, anti-inflammatory effect of the sap.
Recent studies revealed that Bulbine frutescens
leaf juice stimulates the collagen synthesis in
fibroblasts[16, 17]. An acetylated polymannose
similar to aloverose, which makes up around
5% of the Bulbine frutescens sap has been
shown to bring about this activity[18, 19]. 

The lead candidate in shutting down
inflammatory processes is the
phenylanthraquinone derivative
knipholone, found solely in the genera
Bulbine and Kniphofia. Knipholone inhibits
5-lipoxygenase activating protein (FLAP)
and thus blocks the start of the leukotriene
synthesis[20], thereby preventing the

ingredientscollagen boosting 

extracellular matrix and immune cells are
activated (figure 1, top right panel), in
addition to the fibroblasts. 

Today we know that leukotrienes, which
are distributed from these activated
immune cells, work together with TGF-β
to provoke the greatest possible activation
of fibroblasts[12]. In this worst-case scenario
for the skin, the collagen is incorporated
into the dermis in large quantities but with
poor quality. This should be avoided as it
leads to the formation of inelastic tissue
and the deposition of fibres that are
arranged in parallel and only possess tensile
strength in one direction[13, 14]. Smart
collagen management, involving moderate
activation of the fibroblasts and the
deactivation of the leukotriene synthesis,
can move the skin back towards its normal
condition again (figure 1, bottom left
panel).

BOOSTING COLLAGEN CORRECTLY
For best results, constant yet moderate
collagen synthesis must be targeted. This is
important in order for the newly
synthesised collagen to be optimally
integrated into the existing network of the
dermis, which will guarantee both the
firmness and elasticity of the skin over the
long term. With its active ingredients,
Liftonin-Xpert [INCI: Bulbine frutescens
leaf juice, sodium benzoate, potassium
sorbate, citric acid] can accurately
guarantee the smart regulation of the
collagen synthesis. 

Bulbine frutescens is a small shrub native to
the dry valleys of southern Africa. It belongs
to the Asphodel family, which also includes

FIGURE 1
Natural and cosmetic

collagen-boosting strategies

in the skin. Aged skin is

characterised by a loss of

ECM molecules (bottom

right). Conventional collagen

boost strategies aim for

maximum boosting of

fibroblasts to achieve full

collagen synthesis (top left).

This resembles one part of

the wound repair system and

might lead to inadequate

collagen deposition (top

right). Liftonin-Xpert restores

the properties of normal skin

through smart collagen

management (bottom left)

FIGURE 2
Liftonin-Xpert improves the dermal structure and doubles collagen density in the subepidermal area. The

statistical values in violet relate to the comparison of Liftonin-Xpert with the placebo, whereas the black

values relate to the comparison with the initial condition. Wilcoxon-signed rank test

081 SPC0416_rahn.qxpJWAK.qxp_spc feature template  23/03/2016  11:46  Page 82

http://www.cosmeticsbusiness.com


collagen boostingingredients

condition and placebo. The effects were
statistically significant over both baseline
and placebo. These results indicate that
Liftonin-Xpert improves the dermis
through the incorporation of newly
synthesised ECM proteins, mainly collagen.
The digital imaging of skin echogenicity
directly reflects this observation as the
SLEB becomes continuously thinner and is
filled with collagen.

Improvement of wrinkle appearance
As a result of a replenished dermis, elasticity
and firmness improved by up to 18%, which
statistically is significantly higher than
baseline and placebo (not shown). This result
should be further reflected by the
appearance of rejuvenated skin and a
reduction in wrinkles. Indeed, instrumental
measurement revealed ~30-35% fewer
wrinkles in both the nasolabial and eye area
(not shown), which was confirmed visually
in an objective sense (figure 3). After 42 days
of treatment, a professional dermatologist
confirmed an improvement in the wrinkle
grading score (WGS) for the active
ingredient but not for the placebo. After 84
days, the active ingredient was more than
twice as effective as the placebo (ie 138%).
Nota bene this is statistically significant. In
other words: the wrinkle reduction is visible
to the naked eye. 

What can be seen by the expert is also
visible to the non-trained eye: a continual
reduction of wrinkles in the neck area as
well as in the eye area is evidenced (figure
4, black arrows). Additionally, a lifting of
sagging skin in the neck area becomes
obvious (white arrow) and signs of an
improvement in skin texture can also be
observed (cheek area).

CONCLUSION
Skin is steadily exposed to intrinsic and
extrinsic environmental impact. Sunlight,
air pollution, stress and ageing are eroding
forces for the dermal structure and bring
about a lack of collagen. A clever collagen
management regimen helps to counteract
premature signs of dermal ageing, such as
loss of collagen, sagging skin, reduced
firmness and elasticity, increased wrinkles
or impaired overall appearance. 

Liftonin-Xpert offers an innovative
mechanism that can compensate for an
imbalance in the collagen metabolism of
the dermis in a controlled manner. It
continuously increases the collagen content
and shuts down inflammatory reactions. In
this way the most noticeable signs of
ageing are measurably and visibly reduced
with a high degree of efficacy in contrast
with the placebo. As such, ageing skin can
be restored to a more youthful condition in

a sustainable manner. 
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FIGURE 3
The WGS score of the active ingredient

outperforms the placebo

FIGURE 4
Liftonin-Xpert visibly improves wrinkles in the

eye and neck areas and lifts sagging skin
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