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Different Problems, but a Single Cause

Let us start with the fictive example of an average consumer, 
who we’ll call Anne. She is 51 years old and would like to do 
something for her skin as it is beginning to lose elasticity and 
firmness. In the pharmacy, she is looking for something that 
helps to remodel or lift facial contours. However, she has a 
long shopping list: 
She recently became a grandmother, and her daughter is 
struggling with the dreaded stretch marks after her pregnan-
cy. Is there an effective remedy for these too? Her son has 
just had a tattoo done and lacks a suitable product to treat 
his skin, because the body lotion at home does not care for 
or soothe his skin well enough. Even her husband has asked 
her to buy something for him. As a craftsman he uses his 
hands for working so he’s constantly suffering from stressed, 
unsightly skin around the nails.
These examples illustrate important customer needs, which 
all originate from the same cause: collagen, our skin’s most 
important supportive substance, is not present in sufficient 
quantity, or is only of inferior quality. Here we propose an 
optimal solution for all the family, i.e. the plant sap from the 
South African medicinal plant Bulbine frutescens.

Collagen in the Dermis

Collagen comes from the Greek kolla (glue) and gennao (I 
make), implying that collagen is the glue that holds our body 
together. Collagens are amongst the most important structural 
proteins of the extracellular matrix and make up ~80 % of the 

dry weight of the skin [1, 2]. There are 28 different types of 
collagen but it is mainly type I and III collagens that play a role 
in the skin. These are synthesised by fibroblasts, with adults 
having a three time access of type I collagen over type III [3]. 
Collagens form a complex network of fibres and fibrillae, 
which together with elastin are responsible for the skin’s 
firmness, elasticity and tensile strength. Collagen can notably 
withstand enormous tensile force: 1 gram of collagen even 
has a greater tensile strength than 1 gram of steel [4].

Collagen and Skin Ageing

In young skin, there is a balance between the creation and 
breakdown of collagen. There is a true equilibrium between 
collagenases, which breaks down collagen and the synthesis 
of new collagen by fibroblasts. In mature skin, the balance 
shifts towards a breakdown of collagen. There are two rea-
sons for this:
Firstly, there is increased immune cell activity and inflam-
mation, which is associated with elevated levels of collage-
nases. Secondly, the number of fibroblasts is reduced and 
they produce less collagen and this is of inferior quality 
(Fig. 1). In 80-year-olds, for example, the fibroblasts pro-
duce only around 1/3 of the collagen produced by 20-year-
olds [5]. 
To cut a long story short, the skin loses about 2 % of its col-
lagen every year [6], which has major implications. First of 
all, the gradual loss of the collagen-based filling substance 

Switching Focus: From Stretch Mark to Bikini
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abstract

The leaf sap from the South African medicinal plant Bulbine frutescens is an ideal starter material for a new natural collagen 
booster. It stimulates collagen synthesis without the inflammatory processes that would result in overdrive. In this way, it 

provides the skin with an extra portion of high-quality collagen and paves the way for exciting applications to fill wrinkles or lift 
sagging skin. Indeed, we show that an active ingredient based on Bulbine frutescens leaf juice (LIFTONIN®-XPERT) simultane-
ously acts as a biological filler for hollow skin and as a lifting agent for sagging skin.
Here we focus on its anti-stretch mark efficacy. Stretch marks are unsightly skin aberrations that have a significant impact on 
self-confidence and the willingness to show the skin in public, e.g. at the beach on holiday. There is a big market for anti-stretch 
mark products since 30 % of all women end up with stretch marks during puberty and 70 % face them following pregnancy. 
We show that this active ingredient visibly and measurably reduces stretch marks and hence renews self-esteem.
Bulbine frutescens leaf juice represents a promising regimen in situations where extra collagen is required – be it wrinkles, sag-
ging skin, stretch marks or even tattoo aftercare.
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leads to a reduction in the thickness and density of the der-
mis. This eventually drives the formation of wrinkles, since 
a lack of volume in the dermis can only be compensated 
for with surface invaginations. Moreover, the gradual loss 
of collagen leads to a reduction of the skin’s firmness and 
renders it more prone to the negative effects of gravity 
and shearing forces. This eventually drives the formation 
of sagging skin or stretch marks.

Boosting Collagen in the Right Way 

In order to maintain a youthful skin structure, it is essential 
to counteract the continuous dwindling of collagen in age-
ing skin. However, applying collagen to the skin cannot re-
place a deficit in the dermis, as collagen is much too large to 
penetrate the skin. The same applies to other proteins (for 
example, elastins or silk proteins that are used in cosmetics 
to improve the skin’s elasticity). The activation of fibroblasts, 
in contrast, has already been recognised as a promising start-
ing point [7]. Conventional collagen boosters usually activate 
fibroblasts to produce collagen by stimulating a particular re-
ceptor on their surface, i.e. the Transforming Growth Factor 
(TGF)-ß receptor.
TGF-ß, however, is also part of the skin’s alarm system and an 
oversupply of TGF-ß may stimulate fibroblasts to produce too 
much collagen of an excessively inferior quality, as is the case 
in wound healing. During wound healing, activated immune 
cells work together with TGF-ß to provoke the greatest pos-
sible activation of fibroblasts in order to seal the wound as 
fast as possible [8]. Collagen is produced in large quantities, 
albeit of inferior 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 (scar tissue) [9].
As an alternative, we propose smart collagen management, 
which means controlled, constant and moderate boosting. 

We recommend collagen synthesis without in-
flammatory processes that would result in over-
drive. This is important in order for the newly 
synthesized collagen to be fully integrated into 
the existing dermis network. This smart regula-
tion of collagen synthesis can be achieved by us-
ing the leaf juice of Bulbine frutescens.

Bulbine frutescens – South African  
Medicinal Plant

Bulbine frutescens is a succulent plant that is 
native to the dry valleys of South Africa. It is 
also used as a decorative shrub in our gardens 
(Fig. 2). It is known as “burn jelly plant”, which 
refers to its long history in indigenous medicine 
for the healing of skin injuries, burns, sunburn 
and insect bites due to the soothing, anti-inflam-

matory effect of the gel-like leaf sap [10].
In more recent studies Bulbine has been used for scar after- 
care: it helped to avoid uncontrolled proliferation of scar 
tissue [11], which is likely achieved by supporting collagen 
production [12, 13] while suppressing inflammatory respons-
es. We suggest two major bioactive compounds: Acetylated 
polymannose which makes up around 5 % of the Bulbine leaf 
juice and boosts collagen synthesis [14, 15], while knipho-
lone, which is unique to the genera Bulbine and Kniphofia, 
suppresses inflammatory responses by blocking leukotriene 
synthesis [16].

Fig. 1 Young skin is firm and elastic (left). Aged skin suffers from a lack of collagen since 
breakdown by collagenases is faster than synthesis by fibroblasts. The result is loose, 
wrinkly skin prone to gravity (sagging skin) and shearing forces (stretch marks)

Fig. 2 Organic cultivation of the medicinal plant Bulbine frutescens 
in South Africa. Its leaf juice forms the basis for a smart collagen- 
boosting active ingredient
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Active Ingredient

Bulbine frutescens is grown sustainably on an organic farm in 
South Africa and pure sap is obtained by means of gentle cold 
pressing of the leaves. Upon filtration and refinement this then 
gives rise to LIFTONIN®-XPERT (INCI: Bulbine Frutescens Leaf 
Juice, Sodium Benzoate, Potassium Sorbate, Citric Acid). The 
active ingredient is an intelligent collagen booster that is in-
tended to make Anne’s wrinkles disappear, re-define her facial 
contours and provide new elasticity and firmness. Some of this 
data has already been published elsewhere [17] so this particu-
lar article will primarily focus on the reduction of stretch marks.

Bulbine Acts as a Collagen Filler and Lifting Agent

In the initial study, we aimed to show the active ingredient’s 
efficacy at reducing signs of dermal ageing in the face. 21 fe-
males with healthy Caucasian skin, aged from 45 to 65 years 
were included in a double-blind, placebo-controlled, ran-
domised and half-sided study. An emulsion containing 3 % 
active ingredient was applied to one half of the face and neck 
and placebo was applied to the other for 84 days, twice daily. 
The main parameters we looked at related to dermis structure 
(via ultra-sonography), firmness and elasticity (by cutometry), 
sagging skin (by Vectra XT) as well as wrinkles (via Primos read-
out or on the professional opinion of a dermatologist using a 
photograding wrinkle score [18]).

The application of the active ingredient imparted substantial 
benefits. Most notably, it

•  improved the dermal structure and doubled collagen densi-
ty in the subepidermal area [17];

•  significantly increased firmness and elasticity in both the eye 
and neck area (not shown);

•  simultaneously imparted a strong filling and lifting effect: 
hollow skin was replenished, sagging skin was lifted, and 
the overall skin topography was levelled out (Fig. 3 and not 
shown);

•  visibly reduced the number and severity of wrinkles  
(Fig. 3 and [17]).

Taken together, the study confirmed that the most notice-
able signs of ageing were measurably and visibly reduced 
with a high degree of efficacy in contrast with the placebo. 
In order to better illustrate the extent of this improvement 
and its practical importance, we conducted an age estima-
tion on before and after images (Fig. 3). Group 1 (n=32) 
was asked for the D0 and group 2 (n=35) for the D84 im-
age. The swarm intelligence of group 1 estimated a correct 
age of 52.5 years for the D0 image. Group 2 estimated an 
age of 45 years for the D84 image. The difference reflects a 

noticeable rejuvenation of 7.5 years 
within 84 days.

Bye-bye Stretch Mark – Hello Bikini

Stretch marks appear in situations of 
prolonged extension of the skin: The 
matrix of the dermis is torn apart and 
loses its density. The subsequent lack 
of collagen and other matrix proteins 
manifest itself as concave, usually 
drawn-out reddened stretch marks. 
Causes can be pregnancy, fast weight 
gain or muscle building. Prevalence is 
high: 30 % of all women gain stretch 
marks during puberty and 70 % will 
be faced with stretch marks following 
pregnancy [19]. Stretch marks are an 

Fig. 3 Reduction of wrinkles (black arrows), lifting of sagging skin (white arrow) and impro-
vement of skin texture. What can be seen by the non-trained eye on one representative panel-
list, was also confirmed on the whole panel using instrumental measurements and objective 
evaluation by a professional dermatologist [17] (not shown)
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unsightly skin aberration having a significant impact 
on self-confidence and self-esteem.
20 post-pregnant woman aged from 18 to 35 
years and with stretch marks on the belly, hip 
or thigh, were included in another double-blind, 
placebo-controlled, randomised and half-sided 
study with 0 % and 3 % active ingredient for 84 
days, twice daily. Primary endpoints were stretch 
mark dimensions (by Primos), overall appearance 
(by Vectra XT or the professional opinion of a der-
matologist using the “Individual Clinical Stretch 
Marks Score”) as well as subjective self-esteem 
and self-confidence (by questionnaire).

Bulbine Reduces the Appearance of Stretch Marks 

Uneven skin and a large number of stretch marks 
were observed at the beginning of the study. After 
42 days the thigh in general had a smoother appear-
ance and visible stretch marks were reduced (Fig. 4).
The topology of a stretch mark is of major concern 
as changing light incidence may lead to increased 
visibility of the stretch marks by producing shad-
ows. In this context, it is reassuring to know that 
the volume of stretch marks more than halved when 
Bulbine was applied. Furthermore, length, width, 
depth, area as well as longitudinal and lateral rough-
ness were substantially reduced too. All parameters 
showed significant improvement over the placebo, 
which failed to observe any significant changes in 
any one of the parameters after 84 days (Fig. 5, and 
not shown).
The instrumental data on stretch mark appearance 
was confirmed in a visual and haptic manner by a 
professional dermatologist. Indeed, the application of 
Bulbine significantly improved the stretch mark scor-
ing over baseline and placebo, whereas no significant 
effect was observed for the placebo (Fig. 6).
Finally and most importantly test subjects reported 
that they felt more self-confident and more attrac-
tive. By way of example, the women were more light 
hearted about the prospect of showing their skin, 
e.g. wearing a bikini on holiday (Fig. 7). Moreover, 
there was a clear preference for the formulation 
with Bulbine as 90 % of the subjects would warmly 
recommend the formulation with 3 % Bulbine.

Conclusion

Smart skin collagen management is essential, be-
cause uncontrolled activation of collagen synthesis 
can lead to the induction of inflammatory process-
es and the development of inferior quality collagen. 
The unique combination of valuable substances hav-

Fig. 4 Representative Vectra XT images showing a visible harmonisation of stretch 
mark colour and skin tone - the stretch marks almost disappeared (right). Primos 
analysis revealed a reduction of roughness indicated by the parallel ruffles within 
the stretch mark (left; the boundaries of 2 stretch marks are depicted)

Fig. 5 Bulbine halves the scale of the stretch marks. The schema on the left 
illustrates and summarises the parameters analysed. In brief, Bulbine reduced the 
stretch mark volume by 53 % after 84 days as compared to the initial condition 
(right). Statistical values in violet relate to the comparison with the placebo, 
whereas black values relate to the comparison with the initial condition. Wilcoxon 
signed rank test

Fig. 6 Substantial reduction of the Individual Clinical Stretch Marks Score 
(ICSS) and thus reduced visibility of the stretch mark. For statistical details, 
please see Fig. 5
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ing both a stimulating effect on the fibroblasts, as well as an 
attenuating effect on inflammatory responses, makes Bulbine 
frutescens leaf juice a smart manager of the dermis structure. 
In this way the formation of wrinkles can be delayed for a 
long time, and aged skin can be restored to a more youthful 
condition. Bulbine frutescens leaf juice helps in any situations 
where the long-term quality of the collagen is important: in 
the anti-ageing area as well as with the aftercare for tattoos 
or stretch marks. 
It is worth noting that Bulbine frutescens leaf juice demonstrated  
excellent efficacy in the visible and measurable reduction of 
stretch marks both in terms of the baseline condition and the pla-
cebo. Objective assessment by a dermatologist confirmed a visible 
reduction in the appearance of stretch marks and the subjective 
assessment revealed that women gained fresh confidence.

Bibliography

[1]  Body Composition in Animals and Man. Washington, D.C.: National Academy 

of Sciences; 1968.

[2]  Farage MA, Miller KW, Woods NF, Maibach HI. Skin, Mucosa and Menopause. 

Heidelberg: Springer; 2015.

[3]  Cheng W, Yan-hua R, Fang-gang N, Guo-an Z. The content and ratio of type I 

and III collagen in skin differ with age and injury. African Journal of Biotechno-

logy 2011,10:6.

[4]  Lodish H, Berk A, Zipursky LS, Matsudaira P, Baltimore D, Darnell J. Molecular 

Cell Biology. New York: W. H. Freeman; 2000.

[5]  Varani J, Dame MK, Rittie L, Fligiel SE, Kang S, Fisher GJ, et al. Decreased 

collagen production in chronologically aged skin: roles of age-dependent alte-

ration in fibroblast function and defective mechanical stimulation. Am J Pathol 

2006,168:1861-1868.

[6]  Quan T, Fisher GJ. Role of Age-Associated Alterations of the Dermal Extracellular 

Matrix Microenvironment in Human Skin Aging: A Mini-Review. Gerontology 2015.

[7]  Nazar H, Nazar A, Nazar M. Beauty is now more 

than skin deep - the emergence of cosmeceuticals. 

The Pharmaceutical Journal 2014,292:380.

[8]  Sadik CD, Sezin T, Kim ND. Leukotrienes orche-

strating allergic skin inflammation. Exp Dermatol 

2013,22:705-709.

[9]  McDougall S, Dallon J, Sherratt J, Maini P. Fibrob-

last migration and collagen deposition during der-

mal wound healing: mathematical modelling and 

clinical implications. Philos Trans A Math Phys Eng 

Sci 2006,364:1385-1405.

[10]  Van Wyk BE, Van Oudtshoorn B, Gericke N. Medicinal 

Plants of South Africa. In. Edited by Publication B; 1997.

[11]  Widgerow AD. Current concepts in scar evolution and control. Aesthetic Plastic 

Surgery 2011,35:628-635.

[12]  Pather N, Kramer B. Bulbine natalensis and Bulbine frutescens promote cuta-

neous wound healing. J Ethnopharmacol 2012,144:523-532.

[13]  Pather N, Viljoen AM, Kramer B. A biochemical comparison of the in vivo ef-

fects of Bulbine frutescens and Bulbine natalensis on cutaneous wound hea-

ling. J Ethnopharmacol 2011,133:364-370.

[14]  Jettanacheawchankit S, Sasithanasate S, Sangvanich P, Banlunara W, Thunya-

kitpisal P. Acemannan stimulates gingival fibroblast proliferation; expressions 

of keratinocyte growth factor-1, vascular endothelial growth factor, and type I 

collagen; and wound healing. J Pharmacol Sci 2009,109:525-531.

[15]  Xing W, Guo W, Zou CH, Fu TT, Li XY, Zhu M, et al. Acemannan accelerates cell 

proliferation and skin wound healing through AKT/mTOR signalling pathway. J 

Dermatol Sci 2015,79:101-109.

[16]  Wube AA, Bucar F, Asres K, Gibbons S, Adams M, Streit B, et al. Knipholone, a 

selective inhibitor of leukotriene metabolism. Phytomedicine 2006,13:452-456.

[17]  Hettwer S, Bänziger S, Suter 

B, Obermayer B. A new era of 

collagen management. SPC 

2016,89:81-85.

[18]  Ooe M, Seki T, Miura T, 

Takada A. Comparative 

evaluation of wrinkle treat-

ments. Aesthetic Plast Surg 

2013,37:424-433.

[19]  Kasielska-Trojan A, Sobczak 

M, Antoszewski B. Risk fac-

tors of striae gravidarum. Int 

J Cosmet Sci 2015,37:236-

240.

contact

Stefan Hettwer
Brigit Suter

Barbara Obermayer

*Stefan Bänziger, PhD |Corresponding Author
Head of R&D Cosmetic Actives

RAHN AG
Dörflistrasse 120

8050 Zurich | Switzerland
Email: stefan.baenziger@rahn-group.com

Fig. 7 Bulbine increases self-esteem and self-confidence. In a subjective assessment, on 
average 90 % of the study participants agreed that the visible appearance of their stretch 
marks improved. 85 % of the women surveyed felt comfortable to show their skin again
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