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A succesful topical therapy for cellulite

Uma terapia tópica bem sucedida para a celulite

Original 
Articles

Authors:
Michael S. Christensen1

1   PhD, Springhouse Skin Research, Inc., 
    Merion, PA., U.S.A.

Correspondence:
   215 Springhouse Lane
   Merion, PA, USA

    19066
    Telephone: +1 610-667-6991
    E-mail: mikesenior@verizon.net

Received on: 1 December 2014 
Approved on: 13 December 2014

This study was performed at
Springhouse Skin Research, PA – USA

Financial support: The study was par-
tially financed by Resolution MD, LLC.
Henderson, NV – USA
Conflict of interest: None

                                                                                                                                                                                                                                                                                                                   349

ABSTRACT
Introduction:The present article offers a brief review of the demographics and etiology
of cellulite. It shows that cellulite is a true clinical entity, with multi-factorial causes, and
that it may affect more than 90% of all post-pubertal women.
Objective: A clinical trial aimed at assessing the effects of a special topical formulation
(containing retinol, caffeine, vitamin C, and vitamin E, in an optimized delivery system)
on the visible signs of cellulite.
Methods: A topical formulation was used by 25 female patients every evening for 17
weeks. In order to assess its efficacy, the clinical trial employed before and after photo-
graphs, self-assessment, and a specific rating system to measure cellulite severity.
Results: The photographs, the self-assessment, and the objective assessment carried out
by the expert evaluator, all showed a reduction in the visible signs of cellulite severity. It
was possible to observe improvement at the 4th week of treatment, with continued
improvement for 17 weeks and beyond.
Conclusion: The results showed that the product tested in the present study in fact led
to the reduction of the visible signs of cellulite severity.
Keywords: cellulite, retinol, caffeine, delivery system

RESU MO
Introdução: O presente artigo apresenta uma breve revisão dos dados demográficos e etiologia da celu-
lite. Demonstra que a celulite é de fato uma entidade clínica verdadeira, com causas multifatoriais, e que
pode afetar mais de 90% de todas as mulheres pós-púberes.
Objetivo: Um ensaio clínico foi conduzido com o objetivo de avaliar os efeitos de uma formulação
tópica especial (contendo retinol, cafeína, vitaminas C e E, em um veículo otimizado), sobre os sinais
visíveis da celulite.
Métodos: A formulação tópica foi utilizada por 25 pacientes do sexo feminino, todas as noites,
durante 17 semanas. A fim de avaliar a sua eficácia, o ensaio clínico empregou imagens fotográficas
comparativas e questionários de auto-avaliação, além de um sistema de classificação específico para
medir a gravidade da celulite.
Resultados:As fotografias, a auto-avaliação e a análise objetiva realizada pelo avaliador especialista indi-
caram uma redução dos sinais visíveis da gravidade da celulite. Foi possível observar melhora na 4ª semana
de tratamento, com melhoria contínua por 17 semanas ou mais.
Conclusão: Os resultados mostram que o produto testado no presente estudo, de fato levou à redução
dos sinais visíveis da gravidade da celulite.
Palavras-chave: celulite, retinol, cafeína, sistema de entrega
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INTRODUCTION
Cellulite is a colloquial term for deposits of fat and

fibrous tissue that cause a dimpling appearance on the skin. The
medical term for this condition is edematous fibrosclerotic pannicu-
lopathy.1 It was first described in the 17th century, and was simply
attributed to an accumulation of fat. It was only recently that it
was in fact recognized as a clinical entity.2

Cellulite occurs almost exclusively in post-pubertal
women and is in fact present in some form in 80-95% of
women. 3 Cellulite is much more complex than a simple accu-
mulation of fat. The key factor is the presence of estrogen,4

which influences a vascular factor, and in turn controls the
whole process. The sequence, which begins with a vascular
component, is mediated by a specific factor. The final step in the
process is the formation of dimpled islands of fat.

It is well known that estrogen plays an important role in
the regulation of the skin’s blood vessels, as evidenced by the
flushed appearance and the telangiectasia seen with rosacea, as
well as by the telangiectasias and severed vessels observed else-
where in the skin, especially in the legs. With the increase in the
number of vessels caused by estrogen, and due to the effects of
gravity and pressure, vessel rupture occurs, resulting in blood
release. This leads to the additional release of proteases, peptides
and growth factors, resulting in swelling and inflammation,
which triggers the healing process and subsequent fibrosis.

The cell that is primarily involved in wound healing is
obviously the fibroblast, which promotes increased production
of collagen and the altered synthesis of glycosaminoglycans. Due
to the increase in peptides and growth factors, adipocytes
increase in size and number, and become trapped in the
regrowth of fibrous tissue.

In sum, the vessels weaken and rupture when under the
influence of estrogen,5 the lipocytes accumulate and expand, the
fibroblasts are activated and there is a remodeling of the subcu-
taneous space, which results in islands of fat surrounded by a
newly synthesized fibrous network.

While it is a fact that almost all women will have cellulite
at some point in their lives,2 this may occur to varying degrees,
including only simple changes that do not have an impact on
the personal appearance and may or may not develop into more
serious alterations.

Based on many years of clinical observation, the follow-
ing severity scale for cellulite was developed:

Grade I:The skin appears to be normal, however it displays
an “orange peel” effect when pinched.
Grade II: The “orange peel” effect is visible even when the
skin is not pinched.
Grade III: Horizontal depressions and dimples are visible
on the skin, however there is no clear compartmentalization.
Grade IV: Clearly visible compartments, depressions, and
dimples.
Grade V: Final stage of development; in addition to the
compartmentalization and dimples, there is also skin over-
lapping.

There are many treatment modalities in use that are
aimed at changing the appearance of cellulite. These include
massage, endermologie, liposuction, laser, diet, and physical exer-
cise. Since diet and physical exercise have proven ineffective, cer-
tain procedures – such as IPL (Intense Pulsed Light), vacuum
massage systems, VelaSmoothTM, AlmaAccent®,6 RF System,
Thermage® ThermaCoolTM,7 and Smooth ShapesTM8 100
among others – have become more prevalent. None of these
methods has a significant amount of research ratifying its pro-
posals. Invasive therapies – such as ultrasonic liposuction, smart
lipo, subcision, and mesotherapy – have also not proven to be
significantly beneficial in improving the appearance of cellulite,
whether in the short, or long term.

Topical therapies with formulations containing methylx-
anthines – such as caffeine and theophylline, retinoids,9 and
compounds that can affect blood circulation, such as Ginko
Biloba and papain – were also tested and found minimally effec-
tive, perhaps due to their formulation.

An effective therapy should ideally act on all stages of the
process that leads to cellulite formation. Furthermore, the results
should be apparent to the physician and the patient, additional
clinical damage must be avoided and, finally, the treatment should
demonstrate efficacy and safety in appropriate clinical trials.

The objective of the trial described in the present paper
was to evaluate the effects of a special topical formulation on the
visible signs of cellulite, one that contains retinol, caffeine, vita-
min C, and vitamin E in an optimized vehicle.

METHODS
Effectiveness of the clinical trial described
The results of a clinical trial performed with a new top-

ical treatment are presented below. Following the study proto-
col, a formulation containing the following ingredients was
used: retinol (to improve the texture of the skin’s surface and to
stimulate glycosaminoglycans, collagen, and elastin), caffeine (to
improve microcirculation and fat metabolism), vitamin C (to
help in the synthesis of new collagen) combined with vitamin E
(to provide antioxidant action). A patented system of topical
delivery (Accudel™)10 was used to improve the transmission of
the ingredients to the skin. The test material (CELLURASE®

Renewal Cream) was provided by resolutionMD, LLC.11

Accudel12 is a patented delivery system with a lipid
matrix that stabilizes high concentrations of active ingredients,
allowing fast and controllable transportation through the stra-
tum corneum while minimizing systemic exposure. It is bio-
compatible, biodegradable, and non-immunogenic. This system
is currently undergoing independent clinical trials for optimal
topical delivery of ketoprofen for pain management.

The present study was designed with the purpose of
determining the safety and beneficial effects of a formulation
that uses the above-mentioned delivery system and ingredients
to reduce the visible signs of cellulite. The study duration was 17
weeks. Twenty-five female patients aged between 25 and 60
years participated and were instructed to apply the test-cream
every night before going to sleep. They were also instructed to
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FIGURE 1: A. Baseline vs. Week 12 (Patient 1); B. Baseline vs. Week 12 (Patient
2); C. Baseline vs. Week 12 (Patient 3); D. Baseline vs. Week 12 (Patient 4).
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apply a conventional moisturizer every morning after the
removal of the test-cream.

EVALUATIONS
The patients were evaluated after 2, 4, 8, 12, and 17

weeks of treatment. Evaluations consisted of digital photographs
of the affected areas. The same precise body site was pho-
tographed in each evaluation, with carefully standardized light-
ing and positioning.

At each experimental point, the patients were asked to
answer a questionnaire about product safety, aesthetic attributes
and, especially, on their perception of the effectiveness of the
treatment.

At the end of the study, two clinical evaluators rated the
photographs independently using a 6-point subjective scale,
where “0” corresponded to the absence of any signs of cellulite
and “5” corresponded to severe cellulitis (Grade V in the
described in severity scale).

RESULTS
A) Subjective evaluation (self-evaluation)

No undesirable effects were reported except for a slight
dryness in the affected areas, which decreased with the use of a
common moisturizer.

In general, efficacy was noticed from Week 4 and at the
end of the study. Over 90% of participants noticed an improve-
ment in the visible aspects of cellulite (Graph 1).

In Week 4, 33.4% of patients agreed with the statement
“I have noticed improvement in the cellulite”, with 4.8%
strongly agreeing and 28.6% agreeing partially. Of the total
group, 52.4% neither agreed nor disagreed and the 14.3%
remaining did not notice improvement.

In Week 8, 68.5% of the patients agreed with the state-
ment “I have noticed improvement in the cellulite”, with 21.1%
strongly agreeing and 47.4% partially agreeing. A total of 26.3%
neither agreed nor disagreed and the 5.3% remaining did not
notice improvement.

In Week 12, 81.8% of the patients agreed with the state-
ment “I have noticed improvement in the cellulite”, with 27.3%
strongly agreeing and 54.5% agreeing partially. At this point in
the study, 9.1% neither agreed nor disagreed and the remaining
9.1% did not notice improvement.

In Week 17, 100.0% of the patients agreed with the state-
ment “I have noticed improvement in the cellulite”, with 90.0%
strongly agreeing and 10.0% agreeing partially.

B) Objective evaluation (performed by clinical evaluators)
The two independent evaluators noticed a gradual over-

all improvement, reflected in the decreasing cellulite scores in
each of the evaluation sessions. When the two independent
assessments of the severity of the cellulite were normalized, a
gradual improvement as compared to the baseline was observed
regarding the appearance of the cellulite. (Graph 2), with a max-
imum value of 68.6% in Week 17, at the end of the study.
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C) Photographic records
The following “before and after” photographs in pairs

show the levels of improvement that were typically observed in
the clinical trial. The baseline picture is always on the left hand
side (Figure 1).

DISCUSSION
The evaluation of the various factors responsible for the

development of cellulite allows for the conclusion that cellulite
is a real clinical entity (and not simply an accumulation of fat),
with a multifactorial cause, and that it should be treated as such.13

A substantial number of physical treatments for cellulite
are commercially available, however the results are often unpre-
dictable – and even if they are effective, the improvement does
not last for long.

During the last twenty years, dozens of companies have
sold cellulite-reducing creams,14 mainly based on the potential
lipolytic activity of xanthines – caffeine in particular. None of
these products has achieved significant marketplace success,
probably due to their minimal effectiveness, even when retinol
is added to the xanthines.

Many clinical studies have used a reduction in thigh cir-
cumference, or simply weight loss, as measures of efficacy.
However, it is a well-known fact that body mass itself does not
correlate to the presence or severity of cellulite. In the U.S. the
Federal Trade Commission regulatory body has explicitly stated
that claims of improvement to cellulite based on any of these
measures are unacceptable, and severe fines have been levied to
companies that make such claims.

Despite the apparent lack of commercial success with
these ingredients (xanthines and retinol), there are reports of their
beneficial effects, and, taking into account the changes in the sub-
cutaneous tissue when cellulite is present, it can be expected that,
if properly formulated, some retinol, xanthines, and vitamin com-
binations can reduce the external signs of cellulite.

CONCLUSIONS
The results obtained in the described clinical study indi-

cate that topical therapy to treat the visible manifestations of cel-
lulite can be effective when the appropriate ingredients are
selected and incorporated into a topical delivery system
designed to improve penetration into the skin. In addition, both
patients and evaluators observed without difficulty an improve-
ment in the cellulite, and remarkable improvement was observed
after four weeks. Finally, the improvement was gradual, persist-
ing for more than 17 weeks. ●
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GRAPH 1: Percentage of individuals who noticed an improvement in their
cellulite condition over time (“I noticed improvement in the cellulite”)
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GRAPH 2: Improvement in the severity of cellulite over time
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