
Journal of Cosmetics, Dermatological Sciences and Applications, 2013, 3, 209-215 
http://dx.doi.org/10.4236/jcdsa.2013.33032 Published Online September 2013 (http://www.scirp.org/journal/jcdsa) 

209

Cosmetic Lifting Effect of a Formula Combining 
Tetrahydroxypropyl Ethylenediamine, Ononis Spinosa 
and Glycerin as Shown by a New 2-D Imaging Method 

Romain Roure1, Marion Lanctin1, Alex Nkengne1, Virginie Nollent1, Liliane Dayan2, 
Christiane Bertin1 

 

1Johnson & Johnson Santé Beauté France, Issy-les-Moulineaux, France; 2Independant Dermatologist, Pairs, France. 
Email: rroure@its.jnj.com 
 
Received June 25th, 2013; revised July 26th, 2013; accepted August 3rd, 2013 
 
Copyright © 2013 Romain Roure et al. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Facial sagging is a major aging change that affects the overall shape of the face. Sagging can negatively impact self-per- 
ception and consequently quality of life. In order to fight against this aging sign, we developed a combination of three 
active ingredients: Tetrahydroxypropyl Ethylenediamine (THPE), Ononis Spinosa extract and Glycerin. In a clinical 
study, we assessed the efficacy of this association on facial sagging and wrinkles, with a special focus on immediate and 
lasting effects. Thirty-nine women applied the tested product daily during an eight-week treatment period. Clinical 
grading by experts and a new, easy to operate, 2-D imaging method were performed at different time points. The 2-D 
imaging method measured the upper eyelid lifting effect. The results showed an immediate and significant improvement 
in sagging and wrinkle parameters; these benefits were still observed seven hours after the first application. Results also 
showed a significant long-term improvement. The lifting effect calculated from the 2-D pictures was 1.08 mm immedi- 
ately after application; the same method showed a 1.80 mm lifting effect following the eight-week treatment period. 
These results suggest that a skin care product combining THPE, Ononis Spinosa and Glycerin properties may be used to 
reduce sagging as well as wrinkles with both immediate and long term benefits. 
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1. Introduction 

With aging, one of the most significant changes in facial 
appearance, together with wrinkles, is sagging skin. Fa- 
cial sagging can decrease self-perception and reduce the 
overall physiological quality of life. Different parts of the 
face such as the cheeks, the jaw line as well as the upper 
and lower eyelids can be affected. The mechanism of 
sagging is not yet fully understood. It seems to be associ- 
ated with a reduction of skin elasticity in addition to the 
effects of gravity. The loss of collagen fibers, which pro- 
vide structural stability, and the degradation of elastin 
fibers, which give elasticity, may thus be involved. 
Changes in muscle functions, and in fat mass [1] may 
also lead to skin laxity. 

Various methods have been developed to evaluate 
sagging, and consequently the efficacy of active firming 
ingredients. Subjective methods, such as self-assessment 
and clinical grading (performed by experts) of sagging  

parameters are the most commonly used. Other well- 
known methods quantify the changes in skin mechanical 
properties using different devices. For instance, cutome- 
ters, reviscometers or indentometers allow the evaluation 
of skin elasticity and firmness. Imaging skin surface to- 
pography is another way to evaluate aging signs. One 
example is three-dimensional image analysis methods 
that have been developed to assess sagging of cheeks and 
lower eyelids [2,3]. All objective methods are frequently 
combined with the aforementioned subjective ones. By 
providing quantitative data, they are expected to enhance 
the accuracy of cosmetic product assessments. 

To fight facial sagging, different active ingredients 
have been investigated. Among them, high molecular 
weight polymers, such as proteins and polysaccharides, 
act as immediate skin tightening agents. Those polymers 
form a film on the skin, leading to a stratum corneum 
retraction [4]. However, this reaction does not show any 
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long-term efficacy. To our knowledge dimethylamino- 
ethanol (DMEA) is the only ingredient, in addition to 
Tetrahydroxypropyl Ethylenediamine (THPE), which 
may have both immediate and long-lasting effects, even 
if the immediate effect of DMAE has not consistently 
been clinically demonstrated [5-7]. Some other ingredi- 
ents have been reported to improve skin firmness through 
different actions, but only after repeated applications. For 
example, a formulation containing Creatine and Folic 
acid exerted sustained effects on collagen metabolism [8]. 
Retinol, the best known anti-aging molecule, may have 
an effect on sagging by increasing elastin production [9]. 
Soybean extracts have also been shown to induce elastin 
production, and to inhibit elastases [10]. Lastly, an in 
vitro study demonstrated that C-xyloside is able to in- 
crease glycosaminoglycan synthesis [11]. All these active 
ingredients share a common feature: they act on dermal 
extra cellular matrix components to improve the skin’s 
mechanical properties. One of the major issues in skin 
firming is now to provide active ingredients that combine 
both immediate and long-lasting benefits. 

In our study, we investigated the effect of a combina- 
tion of THPE, Ononis Spinosa and Glycerin on sagging 
skin. The efficacy of THPE, which acts through kerati- 
nocyte contraction, has previously been described in vi- 
tro and in in vivo studies [12]. Glycerin, also known as 
glycerol, is widely incorporated into cosmetic prepara- 
tions due to its moisturizing properties. Ononis Spinosa 
(or spiny restharrow) is used in skin care products as an 
astringent. Our in vitro studies (not published) showed 
that Ononis Spinosa might also have an effect on elastin. 
The aim of this study was to assess the benefits of such a 
combination on facial sagging, with special focus on im- 
mediate and lasting effects. Since the eye area has been 
reported to highly influence our perception of aging [13], 
we mainly investigated the effects of the tested product 
on eyelids. Thus, we developed a simple new method, 
based on 2-D imaging, to assess upper eyelid lifting. 

2. Materials and Methods 

An eight-week clinical study was performed to assess the 
efficacy of a combination of three active ingredients: 
Ononis Spinosa, THPE and Glycerin, with a special fo- 
cus on immediate and long-lasting effects. The study was 
conducted from October 2008 to January 2009. Lifting 
and skin aging parameters (e.g. skin lifting, skin firmness, 
fine lines and wrinkles) were evaluated by clinical grad- 
ing and 2D pictures. 

2.1. Subjects 

Thirty nine women volunteers, with Fitzpatrick classifi- 
cation I to IV, were recruited from a panel of 7000 sub- 

jects who responded to a questionnaire concerning their 
medical history, skin type and skin care habits. To be 
included in the study, women had to be in good health 
and over 45 years old. Subjects had dry skin and wrinkles, 
with a loss of firmness and facial sagging. All volunteers 
signed an informed consent form. 

Subjects refrained from applying any anti-aging prod- 
uct on their face, neck and neck line one month prior to 
the study and used a dry skin moisturizing cream. No 
skin care product was applied to the face for three days 
before the test. During the eight-week treatment period, 
they used the tested product for full face, full neck and 
neck line applications, once a day in the morning. No 
other cosmetic products were used and sun exposure was 
avoided. On measurement days the subjects did not wash 
their face with cosmetic product nor apply the tested 
product. 

2.2. Tested Product 

The tested product contained three active ingredients: 
THPE 2.5%, bugrane (Ononis Spinosa) 0.1%, and Glyc- 
erin 5%. 

2.3. Measurements 

Clinical grading of sagging and other aging signs such as 
wrinkles and fine lines, as well as distance measurements 
on 2-D pictures were evaluated in this study. These 
measurements were performed before application (T0, 
baseline), then immediately (Timm) and seven hours 
(T7h) after the first application, and after four (T4w) and 
eight weeks (T8w) of daily topical application of the 
tested product. 

2.3.1. Clinical Grading 
A trained expert assessed the subjects’ faces and necks 
for a series of parameters, using a visual analog scale 
ranging from 0 to 100. The lifting and firmness parame- 
ters were skin and neck lifting (0 corresponding to “not 
lifted” and 100 to “very lifted”), skin firmness on the 
face, neck and neck line (0 corresponding to “not firm at 
all” and 100 to “very firm”), jaw line (0 corresponding to 
“strong sagging” and 100 to “oval well drawn oval”), 
double chin (0 corresponding to “no double chin” and 
100 to “very marked”), eye opening (0 corresponding to 
“not opened” and 100 to “very opened”) and sloping eye- 
lids (0 corresponding to “no sloping eyelids” and 100 to 
“very sloping eyelids”). The wrinkles and fine lines pa- 
rameters were crow’s feet wrinkles and fine lines under 
the eyes wrinkles, neck wrinkles, cheek wrinkles and 
eyelid fold (0 corresponding to “no wrinkles or no folds” 
and 100 to “a lot of wrinkles or very marked folds”). All 
assessments were visual, except for skin firmness that 
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was a tactile assessment. 

2.3.2. 2-D Pictures 
Frontal and sideways 2-D pictures were taken (eyes 
opened and eyes closed) in order to measure the cosmetic 
lifting effect on the eye area. We used three Canon Pow- 
er Shot G9 digital cameras. Pictures were taken with visi- 
ble light flash at each time point of the study. In order to 
obtain comparable pictures, subjects were asked to sit in 
the same defined position at each measurement time and 
to place their face between earflaps. To assure consistent 
face position, special software displayed a ghost image, 
taken at baseline, on the screen’s background. The tech- 
nician could thus easily and precisely reposition the sub- 
ject’s face before shooting the pictures at each time point. 

High-resolution pictures were displayed on a 24-inch 
wide screen. An expert reviewer manually selected nine 
points around the eye area as landmarks. The Euclidian 
distance between those points was then calculated. Cos- 
metic lifting effect was defined as a increase of the dis- 
tance between a pair of given points at different time 
points. Figure 1 showed marks used to calculate dis-
tances. 

2.4. Statistical Analysis 

Mean values and standard deviations were determined at 
each time point. Parameter variations were expressed as a 
percentage, relative to baseline. Comparisons were per- 
formed using the Student’s t test versus baseline, at the p 
≤ 0.05 significant level. Pearson correlation coefficient 
and p-value were computed to compare lift measurement 
with clinical grading (sloping eyelids). This test was ap- 
plied to raw data values. Statistical analyses were per- 
formed using Microsoft® Excel 2000. 

3. Results 

All 39 subjects completed the study. The tested product 
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Figure 1. Cosmetic lifting effect: marks used to calculate 
distances. 

was well tolerated, although three women reported mod- 
erate skin reactions that lasted a few days. 

3.1. Clinical Assessment 

Immediately after the first application, the tested product 
showed statistically significant (p ≤ 0.5) lifting and firm- 
ing effects versus baseline. Thus, were improved: skin 
lifting (+12.6%), neck lifting (+13.4%), eye opening 
(+11.3%) as well as face firmness (+18.5%), neck firm- 
ness (+26.8%) and neckline firmness (+18.2%). All six 
parameters were still significantly improved 7 hours after 
the first application versus baseline. Significant impro 
vement in all nine lifting and firmness parameters as- 
sessed was seen following four and eight weeks of daily 
application. For example, the face lifting and the face 
skin firmness parameters respectively increased by 
23.6% and 22.2% after four weeks. Figure 2 showed the 
improvements in the lifting parameters observed at each 
measurement time. 

Moreover, the tested product also showed significant 
improvement in the appearance of fine lines and wrinkles. 
Immediately after application, crow’s feet fine lines 
(+25.4%), under eyes wrinkles (+20.4%), eyelid folds 
(+22.8%) cheek wrinkles (+55.8%), neck wrinkles 
(+11.8%), were significantly improved versus baseline. 
Significant effects were still observed for these 5 pa- 
rameters 7 hours after the first application. All these pa- 
rameters were significantly improved after four weeks of 
application, and five out of six after eight weeks. After 
eight weeks, the improvement observed on crow’s feet 
fine lines and eyelid folds was respectively, 43.1% and 
34.2% versus baseline. Figure 3 showed the improve- 
ments in firmness, wrinkles and fine line parameters ob- 
served at each measurement time. 

3.2. 2-D Images 

Thirty-nine subjects completed the study, but, due to 
technical problems, 2-D image measurements were per- 
formed on 37 women immediately and 7 hours after ap- 
plication, on 36 four weeks later, and on 34 at the end of 
the eight-week period. 

Among the various Euclidian distances calculated 
from the 2-D pictures, we retained the distance between 
points p1 and p2 (p1 - p2) that best represented sloping 
eyelids and was one of our clinically graded parameters. 
A statistically significant increase in p1 - p2 distance 
versus baseline was measured immediately after the first 
application (average = 1.08 mm). An average 1.85 mm 
lift was obtained at the end of the eight-week application 
period. The changes in p1 - p2 distances at each time 
point are presented in Table 1. Figure 4 showed pictures 
of the upper eyelid at baseline, and after four and eight   
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* Significant versus baseline (p < 0.05)   ** Higlhy significant versus baseline (p < 0.001)  
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Figure 2. Clinical grading: percentage of improvement versus baseline of lifting parameters. 
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Figure 3. Clinical grading: percentage of improvement versus baseline of firmness, wrinkles and fine lines parameters. 
 

4. Discussion weeks of topical treatment. 

Facial sagging is, with wrinkles, one of the critical signs 
of aging against which women seek to fight. That is why 
cosmetics companies continue to screen and test active 
ingredients that potentially reduce it. Assessing this po- 
tential effect on skin sagging requires reliable and accu- 
rate methods. Among them, clinical assessment by ex- 
perts is a major and essential way to evaluate the im- 
provement of sagging, since it is directly based on the  

3.3. Correlation between Lifting Data and 
Clinical Grading (Sloping Eyelids) 

The calculated Pearson correlation coefficient between 
the lift measurement of the upper eyelid and the clinical 
grading of sloping eyelids was 0.58, showing a signifi- 
cant (p < 0.0001) negative correlation. This correlation 
between the two methods is presented in Figure 5. 
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T0 T4w T8w  

Figure 4. Cosmetic lifting effect: pictures of the upper eyelid area at baseline and after four and eight weeks. The arrow 
shows the p1-p2 distance. 
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Figure 5. Correlation between the upper eyelid lifting measurements and the clinical grading of sloping eyelids. Pearson R = 
0.582, p = 7.57E-18. 
 
Table 1. Lift measurement with 2-D imaging method: in- 
crease in the p1 - p2 distance versus baseline at each time 
point. 

p1 - p2 measurement 

Time points Timm T7h T4w T8w 

Number of subjects 37 37 36 34 

Difference versus 
baseline (mm) 

1.08 1.32 1.80 1.85 

P value 1.87E−07 2.09E−06 3.58E−07 1.25E−06

SEM standard error 
of the mean 

0.15 0.21 0.28 0.29 

 
visually perceived effects. Moreover clinical grading can 
be applied to the whole face and neck. However, addi- 
tional methods are often needed to provide a more objec- 
tive and quantitative approach. 

Assessing skin’s biomechanical properties, through 

shear waves or suction measurement represents examples 
of such a quantitative approach [14]. These methods pro- 
vide reliable measurements of skin elasticity and firm- 
ness, which are presumed to be implicated in sagging. 
Nevertheless, and as far as we know, measurements are 
generally performed on the forearm or the cheek. 
Changes in the mechanical properties in these particular 
skin areas may not reflect the visually perceived changes 
over the entire face. Unfortunately, the eyelid seems to 
be too thin and fragile an area to be evaluated through 
such methods, which require repeated skin contacts with 
various probes. 

Photography is recognized as one of the easiest and 
more effective way to communicate the benefits of treat- 
ment progression [15]. In our study, we developed a non 
invasive and objective method based on digital photog- 
raphy to quantify the effect of three combined active in- 
gredients on upper eyelid sagging. We measured the lift- 
ing effect using calibrated and reproducible 2-D pictures 
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of subjects’ upper eyelids taken at different time points. 
Given that this lift measurement is negatively correlated 
with clinical grading of sloping eyelid (Pearson R = 
0.582, p < 0.0001), we may conclude that our new me- 
thod is a reliable and complementary tool in the assess- 
ment of anti-sagging properties in cosmetic products. 
Our 2-D imaging system enables accurate measurement 
of lifting effects, while clinical grading provides an over- 
all perception of effects on aging and sagging. 

These two complementary assessment methods sho- 
wed the immediate and long-lasting anti-aging effects of 
the tested product. The immediate effect was an im- 
provement in both facial sagging and wrinkles and these 
benefits persisted seven hours after the first application. 
For example, the lift measurement was 1.08 mm imme- 
diately following application and 1.32 mm after seven 
hours. Moreover we noted an improvement in lift meas- 
urements after four (1.80 mm) and eight weeks (1.85 mm) 
of daily topical treatment compared to the immediate 
measurement. This suggests additional benefits of re- 
peated applications of the combined active ingredients. 

The anti-aging benefits of THPE are well documented. 
A previous clinical study demonstrated its significant 
firming effect 45 minutes after a first application and 
after four and eight weeks of daily treatment [12]. At the 
cellular level, THPE has been shown to induce keratino- 
cyte contraction, thus decreasing cell surface areas. This 
contractile effect may account for the immediate skin 
lifting effect. Very little scientific research has been pub- 
lished about Ononis Spinosa. The results of our in vitro 
studies (not published) suggest that this ingredient acts 
through elastin synthesis, and therefore does not induce 
immediately visible results. Ononis Spinosa action may 
be involved in the enhanced cosmetic lifting observed 
after 4 and 8 weeks. The numerous effects of glycerin, a 
skin component, have been widely reported. First of all 
glycerin is a well-known moisturizing ingredient. It im- 
proves the stratum corneum barrier properties, resulting 
in decreased skin irritation [16]. Glycerol also acts on 
skin’s mechanical properties. Improvement of skin elas- 
ticity by glycerol, measured by cutometry, has thus been 
reported. This third ingredient may therefore reinforce 
the anti-aging benefits of THPE and Ononis Spinosa. 

5. Conclusion 

In conclusion, measuring cosmetic lifting effect on upper 
eyelids with our new 2-D imaging method appears to be 
simple, accurate and reliable. It may be useful in quanti- 
fying the visually perceived effects of anti-sagging cos- 
metic products. As far as we know, no comparable me- 
thod has yet been described. Combining this 2-D imaging 
method with clinical grading, we demonstrated the bene- 

fits of three combined active ingredients. Thus, the asso- 
ciation of THPE, Ononis Spinosa and glycerin shows both 
immediate and long lasting effects on two major signs of 
aging: sagging and wrinkles. 
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