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ABSTRACT

Topical creams composed of aminophylline
and/or caffeine increase fat lipolysis in sub-
cutaneous fat. If this occurs, then skin tem-
perature should increase after cream applica-
tion due to an increase in tissue metabolism.
Experiments were conducted where the
temperature effect from the combination of
exercise, a cream containing aminophylline
and caffeine, and a garment was assessed
using infrared thermography. There were 52
subjects in the experiments (32 investiga-
tional and 20 controls). Baseline measure-
ments were taken prior to the treatments.
Participants then followed a 10-minute slim-
ming system protocol which included ap-
plying the lipolytic cream (lipolytic group)

, wearing an elastic compression belt for 10
minutes, and performing 3 minutes of ab-
dominal contractions. Controls followed the
same procedure, but used a placebo cream.
Skin temperature measurements were then
repeated after the belt was taken off and at
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1, 2, and 3 hours post-belt removal.  There
were no significant differences in the skin
temperature in the first 15 minutes after the
cream was applied. Over the next 3 hours,
skin temperature significantly increased for
the lipolytic group (p<0.01) to a final value
5.08 degrees C above the baseline pre-
cream temperature. The more overweight
the subjects were, the greater the increase in
skin temperature due to the thicker fat layer
altered by the lipolytic cream. The correla-
tion between skin temperature and BMI was
significant (p<<0.05). Controls only showed
a very small temperature increase for the
first 2 hours attributed to the abdominal
exercise. Thus, a single application of the
cream, belt and exercise had long lasting ef-
fects on fat metabolism as measured by skin
temperature.

INTRODUCTION

Exercise in specific areas of the body has
been, in some cases, shown to thin subcu-
taneous fat and remove uneven fat deposits
called cellulite.! By increasing muscle



metabolism, exercise causes fat to be liber-
ated throughout the body, and burned as

fuel even hours after the exercise (EPOC).!3
This is mediated through the sympathetic
nervous system.* Thus exercise can cause
muscle strength to increase,*® and there is

a general increase in lipolytic activity, thin-
ning subcutaneous adipose tissue.” There
are compounds that can also increase lipoly-
sis. Topical lipolytic compounds in the form
of a cream have also been used for targeting
girth and fat reduction.!*!3

One successful lipolytic compound is
aminophylline.'®!® It is marketed under
many names. These compounds have few
side effects and mobilize fat under the
cream.'® "1 Caffeine similarly has been
shown to mobilize subcutaneous fat through
topical treatment.!*'2! This study was
conducted to test such a cream to see if it in-
creased metabolism in the subcutaneous fat
of the skin as assessed by skin temperature
after application of the cream and the use
of a garment and a brief abdominal exercise
program as a catalyst.

METHODS
The System
There are three parts to the slimming system
that work together that is tested here. These
are a compression garment, lipolytic cream
(composed of caffeine and aminophylline),
and abdominal isometric exercise. Com-
pression garments have been used for cen-
turies for body sculpturing.?® In themselves,
however, more often than not, the look is
more cosmetic, ie, girdles, corsets, and other
devices used to make the appearance of the
loss of body fat and girth, but not actually
causing much underlying loss of body fat
and body girth.

Exercise is well documented for target-
ing specific areas of the body for toning.
Exercise, especially isometric exercise,

Table 1. General characteristics of the subjects.

causes an increase in oxygen consumption
not only during the exercise, but generates
an EPOC that lasts for hours later.?'** It also
causes toning of the muscles and body and
liberates subcutaneous fat.

The third part of the system is the cream.
The cream used in the studies is a lipolytic
cream containing a few main ingredients,
mainly caffeine and aminophylline. There is
a long history in the literature demonstrating
mobilization and loss of subcutaneous fat
with either of these two components. Stud-
ies using both components also show that,
together, they target the fat below the area
they are applied causing slimming.

Body Fat Content

Body fat content was measured by an
Impedance Plethysmograph (RJL systems,
Clinton TWP, MI).

Thermal Camera

A Flir model E6 camera (Stockholm Swe-
den) was used for these studies to measure
skin temperature. It was calibrated at the
beginning of the study.

Lipolytic Thermal Accelerator Cream

The lipolytic cream is a proprietary formu-
lation containing mainly two compounds,
caffeine and aminophylline.

Placebo Cream

The placebo cream consisted of a lanolin
skin cream with no ingredients known to
increase lipolysis.

Subjects

One series of experiments was conducted
where the temperature effect from the com-
bination of exercise, cream and the garment
was assessed using infrared thermography.
There were 32 experimental subjects in the
lipolytic cream group and 20 in the control
group, with characteristics as shown in Table
1. All subjects had all procedures explained
to them, and was approved by the Solutions

age height weight BMI
experimental 49.0+/-12.6 164.4+/-8.0 92.6+/-19.6 33.7+/-8.0
control 49.4+/-10.1 162.4+/-5.6 91.0+/-21.5 34.54/-8.0
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IRB. There was no statistical difference
between the groups.

The number of subjects used in the
experiment was adequate to reach statisti-
cal significance. All of the measurements
were conducted in a temperature controlled
environment with appropriate procedures to
clearly isolate the temperature effect of the
Slimming system (such as the participants
resting in a thermally neutral room prior to
the start of the measurements, participants
remaining stationary and relaxed in the ther-
mally neutral room throughout the measure-
ments, and not consuming any food or drink
throughout the measurements).

Procedures

The participants arrived 30 minutes before
measurements, and rested quietly in a con-
trolled temperature room. Baseline mea-

surements were taken prior to the treatments.

Experimental participants then followed the
10-minute slimming system, which included
applying the lipolytic cream to the abdomi-
nal area, wearing the elastic compression
belt for 10 minutes, and performing the 3
minutes of standing abdominal isometric
contractions. Skin temperature measure-
ments were then repeated after the belt was
taken off and at 1, 2, and 3 hours post-belt
removal. The same protocol was used for
the control subjects except a placebo cream
was used.

RESULTS
The results are shown in Figure 1. There

at 3 hours, but had begun to plateau (indicat-
ing the temperature increase continued be-
yond the 3 hours). The correlation between
BMI and the increase in skin temperature
was significant (r=0.295, p<0.05). For the
control group, there was no change in skin
temperature in the first 15 minutes, but
then it increased (p<0.01) over the next 2
hours by 0.4 degrees C. By the third hour,
the skin temperature in the control group
had declined, and was no longer significant
(p>0.05).

DISCUSSION

The use of the system, that is the combina-
tion of the cream plus a garment and ab-
dominal isometric exercise, demonstrated a
significant increase in temperature through-
out the test period. On 32 subjects (lipolytic
group), this increase in temperature was
monitored for 3 hours and, even after 3
hours, the skin temperature was still increas-
ing. The rise in temperature cannot be due
to the belt itself, because the garment was
removed after 10 minutes. Further, exer-
cise alone would not cause such a dramatic
increase and continuous increase in muscle
temperature.

In the control group, the increase was
0.4 degrees C. This small increase was
caused by the exercise alone. Typically,
with exercise alone, temperature will in-
crease in the first hour or so and then begins
decreasing.?* However, here, temperature

was no significant difference in the

skin temperature in the first 15 minutes
after the cream was applied. However,
over the next 3 hours, skin temperature
significantly increased (p<0.01, ANOVA)
to a final value 5.08 degrees C above the
baseline pre-cream temperature in the
experimental group. All subjects in this
group experienced a temperature in-
crease. The more overweight the subjects
were, the greater was the increase in skin
temperature. The correlation between 2
skin temperature and BMI was significant 2
(p<0.05). The temperature curve showed 28
the increase was still slightly increasing

Figure 1. Relationship between skin temperature
and time for the 52 subjects after administration
of the skin cream.
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increased for the lipolytic group, and con-
tinued increasing not just for the first hour,
but, continued increasing for 3 hours after
the experimental procedure was over. There
was no statistical difference in the tempera-
ture after the first 15 minutes, but tempera-
ture continued to rise showing increased
thermal activity (increased metabolism in
the abdominal area and subcutaneous tissue)
for hours after the application of the cream
and the exercise. Further, the temperature
increase was fairly uniform across the
abdominal area, and was not just due to one
or two small areas increasing in temperature.
For the lipolytic group, the increase in skin
temperature above the 0.4 degrees C seen in
the control group translates to an increase
in metabolism and an increase in caloric
expenditure in subcutaneous fat from the
lipolytic cream. The BMI was correlated
to the increase in skin temperature. This
shows that the thicker the subcutaneous fat
layer, the greater was the increase in skin
temperature and hence, the greater increase
in metabolism. The high BMI subjects had
thicker subcutaneous fat than the thinner
subjects. Greater subcutaneous fat would
cause an increased reaction to the cream,
and therefore, a higher skin temperature.
The mechanism of this increase in tissue
temperature is certainly related to and con-
sistent with published literature on the two
principal agents in the lipolytic cream, caf-
feine, and aminophylline. Caffeine activates
cyclic amp kinase in tissue and increases
tissue metabolism, increasing caloric expen-
diture.?* This certainly accounts for both
the rise in skin temperature and the lipolytic
effect of caffeine locally after the garment
was removed.

In addition, aminophylline is well
known to increase local fat metabolism and
liberate fat from the subcutaneous area.'®!¢
Exercise also increases metabolism.”> With
both agents used together, plus exercise, it is
of no surprise that there was such a dramatic
rise in tissue temperature and, as demon-
strated in a companion study, a reduction in
subcutaneous fat verified by girth loss and

10

ultrasound imaging. The long-term fat loss
seen in this companion study is related to the
fact that the skin temperature, after applica-
tion of the lipolytic agent, continued to rise
after 3 hours. Thus, a single application

of the cream, belt and exercise effected fat
metabolism for several hours.

A temperature increase occurred in every
participant indicating the metabolic effect
occurs to everyone after each application.
Subjects, during the 3-hour test period, did
not complain of heat, perspiring, nor were
there any adverse events.

REFERENCES

1. Loberbauer-Purer, E., et al., Can alternating
lower body negative and positive pressure during
exercise alter regional body fat distribution or skin
appearance? Eur J Appl Physiol, 2012. 112(5): p.
1861-71.

2. Moro, C., et al., Influence of lipolysis and fatty
acid availability on fuel selection during exercise. J
Physiol Biochem, 2013.

3. Louche, K., et al., Endurance exercise training up-
regulates lipolytic proteins and reduces triglyceride
content in skeletal muscle of obese subjects. J Clin
Endocrinol Metab, 2013. 98(12): p. 4863-71.

4. Rowell, L.B. and J.R. Blackmon, Human cardio-
vascular adjustments to acute hypoxaemia. Clin
Physiol, 1987. 7(5): p. 349-76.

5.  Rowell, L.B., Reflex control of the circulation dur-
ing exercise. Int J Sports Med, 1992. 13 Suppl 1: p.
S25-7.

6. Petrofsky, J.S., et al., Cardiovascular responses and
endurance during isometric exercise in patients
with Type 2 diabetes compared to control subjects.
Med Sci Monit, 2005. 11(10): p. CR470-7.

7. Petrofsky, J.S., et al., Interrelationships between
body fat and skin blood flow and the current re-
quired for electrical stimulation of human muscle.
Med Eng Phys, 2008. 30(7): p. 931-6.

8. Phillips, C.A. and J.S. Petrofsky, A computer
model of neck muscle endurance and fatigue as
a function of helmet loading. Comput Biol Med,
1986. 16(2): p. 103-30.

9. Henderson, G.C., et al., Lipolysis and fatty acid
metabolism in men and women during the postex-
ercise recovery period. J Physiol, 2007. 584(Pt 3):
p. 963-81.

10. Caruso, M.K., et al., Topical fat reduction from the
waist. Diabetes, obesity & metabolism, 2007. 9(3):
p. 300-3.

11. Acheson, K.J., et al., Metabolic effects of caffeine
in humans: lipid oxidation or futile cycling? Am J
Clin Nutr, 2004. 79(1): p. 40-6.

12. Acheson, K.J., et al., Caffeine and coffee: their in-
fluence on metabolic rate and substrate utilization
in normal weight and obese individuals. Am J Clin
Nutr, 1980. 33(5): p. 989-97.

Vol 14, No. 1, 2014 *The Journal of Applied Research.



13.

14.

16.

17.

18.

19.

The Journal of Applied Research « Vol.13, No. 2, 2014.

Ashihara, H. and A. Crozier, Caffeine: a well
known but little mentioned compound in plant sci-
ence. Trends Plant Sci, 2001. 6(9): p. 407-13.
Ashihara, H., et al., Biosynthesis of Caffeine in
Leaves of Coffee. Plant Physiol, 1996. 111(3): p.
747-753.

. Di Salvo, R., Controlling the appearance of cel-

lulite. Cosmetics and toiletries, 1995. 110: p. 50-59

Greenway, F.L., G.A. Bray, and D. Heber, Topical
fat reduction. Obes Res, 1995. 3 Suppl 4: p. 561S-
568S.

Hodgson, A.B., R.K. Randell, and A.E. Jeuken-
drup, The metabolic and performance effects of
caffeine compared to coffee during endurance
exercise. PLoS One, 2013. 8(4): p. e59561.
Hursel, R. and M.S. Westerterp-Plantenga, Cat-
echin- and caffeine-rich teas for control of body
weight in humans. A4m J Clin Nutr, 2013. 98(6
Suppl): p. 1682S-1693S.

Rosenbaum, M., et al., An exploratory investiga-
tion of the morphology and biochemistry of cellu-
lite. Plast Reconstr Surg, 1998. 101(7): p. 1934-9.

20.

21.

22.

23.

24.

25.

Bagatin, E., et al., Long-wave infrared radiation
reflected by compression stockings in the treatment
of cellulite: a clinical double-blind, randomized
and controlled study. /nt J Cosmet Sci, 2013. 35(5):
p. 502-9.

Scott, J.M., et al., The metabolic cost of an inte-
grated exercise program performed during 14 days
of bed rest. Aviat Space Environ Med, 2014. 85(6):
p. 612-7.

Ploutz-Snyder, L.L., et al., Integrated resistance

and aerobic exercise protects fitness during bed
rest. Med Sci Sports Exerc, 2014. 46(2): p. 358-68.

Hayashi, K., et al., Effect of postprandial thermo-
genesis on the cutaneous vasodilatory response
during exercise. Appl Physiol Nutr Metab, 2014: p.
1-7.

Egawa, T., et al., Caffeine activates preferentially
alphal-isoform of 5’ AMP-activated protein kinase
in rat skeletal muscle. Acta Physiol (Oxf), 2011.
201(2): p. 227-38.

Rowell, L.B., L. Hermansen, and J.R. Blackmon,
Human cardiovascular and respiratory responses
to graded muscle ischemia. J Appl Physiol, 1976.
41(5 Pt. 1): p. 693-701.

11



