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Abstract

The link between sarcopenia and osteopenia is obvious, but the connection between lipid metabolism and sarcopenia is harder to 
understand. As muscle mass decreases with age, lower energy expenditure will translate into a lower basal metabolic rate. Extra 
calories are thus converted to fat. With age, fat depots in the subcutaneous location tend to diminish as fat accumulates intra-
abdominally as well as in cardiac, intramuscular, hepatic and skeletal muscle locations. Waistline measurement in adult women 
tends to increase by an average of 4cm every nine years. An increase in visceral fat is linked to many types of metabolic dysregulation. 
Given the rapid global increase in prevalence of metabolic syndrome, a targeted visceral fat solution is surely needed.

Most institutions continue to recommend diet and exercise as the cornerstones of treatment for increased visceral adipose tissue 
(VAT>100cm2). Given age related muscle loss and subsequent metabolic disturbance, that solution by itself does not always work. A 
prospective single site study was performed in order to evaluate a new transcutaneous topical serum for the purpose of enhancing 
visceral fat reduction and skeletal muscle mass preservation as a supplement to diet and exercise. Seventeen patients were enrolled; 
fifteen completed the study. A transcutaneous serum to be applied in the abdominal region was given to fifteen adult volunteers 
to see if clinical appearance and biometric indices would improve. Six men and nine women participated. Study subjects were 
instructed to continue their current diet and exercise program. Biometric indices were measured prior to study inception, and 
again at one month and two months. Standardized photographs were taken, and liver function studies and lipid panel values were 
evaluated at the same time points. Patients kept a daily journal in order to note any adverse events or side effects. 

Results showed that reduction of visceral fat averaged 6.53cm2, with a range of +6.40 to -20.00cm2. Percent body fat was reduced 
by 1.27%, skeletal muscle mass increased by 0.95lb, and basal metabolic rate increased by an average of 14.50kcal. Liver function 
studies remained normal. Interestingly, lipid values improved slightly including triglyceride measurement, total cholesterol, and 
LDL. Patient weight remained within 5 pounds of the baseline.

Introduction
Sarcopenic obesity is difficult to exactly define, as different cul-

tures have varying norms. Donini et al. defines sarcopenic obesity 
as the coexistence of obesity, characterized as >35 per cent body fat, 
and sarcopenia, determined by low skeletal muscle mass and func-
tion [1]. In the US, the prevalence of sarcopenic obesity is 18.1% in 
women over 60 and 42.9% in similarly aged men [2]. Basal meta-
bolic rate declines by over 4% per decade after age 50 [3]. The rate 
of skeletal muscle loss varies between 3-8% every ten years after  

 
SMM peaks in early adulthood [4]. In patients older than 65, the 
rate of loss accelerates with a range of 6-15% prevalence of clinical 
sarcopenia [5]. The general deterioration of the musculoskeletal 
system leads to negative consequences, including a higher likeli-
hood of falls, reduced functionality, increased frailty, and mortality. 
These outcomes are closely associated with a decrease in quality 
of life and an elevated risk of cardiometabolic conditions such as 
diabetes and hypertension [6].
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Sarcopenic obesity is frequently observed among the elderly 
population, with both its risk and prevalence rising as individuals 
age [7]. Visceral fat area greater than 100cm2 in both women and 
men is the definition of visceral obesity [8]. A centralization of fat 
from the subcutaneous to visceral deposition peaks between the 
ages of 60 and 75 [9]. A downward metabolic spiral nicknamed the 
“metabaging cycle” [10] describes an aging process influenced by 
hyperlipidemia. Excess serum lipids generate an inflammatory cy-
cle, including fat deposition intramuscularly, in increase in ROS (re-
active oxygen species), and production of adipokines and inflam-
matory cytokines. “Inflammaging” then results, causing less fat to 
be stored, and a relative excess of circulating FFA (free fatty acids) 
[11]. Kob, et al., note that obesity can predispose progenitor cells 
to differentiate into adipose rather than muscle cells, when given a 
paracrine signal to do so from inflammatory cytokines [12].

Several studies have indicated that obesity can worsen sarco-
penia, leading to increased fat infiltration into the muscles, dimin-
ished physical function, and a higher mortality risk [13,14]. There 
are several ways to assess sarcopenia with dual-energy X-ray ab-
sorptiometry DEXA and high-frequency bioelectrical impedance 
analysis (HF-BIA) being common modalities to measure body com-
position. HF-BIA, such as InBody, has been shown to be highly cor-
related with the DEXA for assessing skeletal muscle mass (standard 
coefficient beta (β)≥0.95) and percent body fat (β ≥0.94, R2 ≥0.89) 
[15]. Thus, the InBody 770 was deemed an appropriate measurer of 
body biometrics for this study. 

Resistance training is recognized as an effective method for 
mitigating the symptoms of sarcopenia and osteoporosis [16]. Nev-
ertheless, the dropout rate from such training programs among 
older adults can reach as high as 33% [17], with increased age and 
poorer physical performance linked to a greater likelihood of dis-
continuation [18,19]. Consequently, there is a necessity for alterna-
tive approaches to enhance body composition and mitigate muscle 
and bone loss, as well as total body fat reduction.

Methods
Eligible patients (21-80 yrs, BMI< 33kg/m2) were included in 

the study after reviewing inclusion and exclusion criteria. Patients 
accepted into the study expressed a desire to improve their body 
composition, with willingness to apply a topical transcutaneous 
serum twice a day, in combination with a healthy diet and exer-
cise program. Exclusion criteria were cardiac disorders requiring 
medication or treatment, immunosuppressive diseases, poorly con-
trolled endocrine disorders, recent abdominal surgeries, pregnan-
cy, breast feeding, and the use of weight loss medications or testos-
terone. Fifteen eligible patients (9 women, 6 men, 30-80 years old, 
BMI 21 to 33kg/m2) were enrolled in the study. All participants re-
ceived treatment instructions and provided written informed con-
sent. They were instructed to maintain their usual diet and physical 
activity regimen.

The treatment protocol included application of three pumps of 
the serum to the abdominal skin twice daily, once in the morning 

and again at night. Patients were strictly instructed to maintain 
their regular routine diet and exercise program, and to avoid weight 
gain or loss of over 5 lb from baseline for the study duration. Evalu-
ation parameters included 2D and 3D photographs that were taken 
in a standardized studio setting before treatment, and again at one 
month a 2 months following treatment inception. Biometric index 
measurements were taken at the same time points using the In 
Body 770, including weight (lb), percent body fat (PBF, %), skeletal 
muscle mass (SMM, lb), visceral fat area (VAT, cm2), and basal met-
abolic rate (BMR, kcal). Fasting liver enzyme panel and lipid panels 
were drawn from each study subject prior to the start of the study, 
and again at one month and 2 months post inception.

Primary Outcomes

The primary evaluation method assessed body biometrics in-
cluding weight (lb), percent body fat (PBF, %), skeletal muscle mass 
(SMM, lb), visceral adipose tissue (VAT, cm2), and (BMR, kcal). The 
InBody 770 (Cerritos, CA, USA) was used to measure the changes 
of these variables, and standardized photographs were taken at 
baseline, at 1-month, and 2-month follow-up visits. Additionally, 
as a secondary primary evaluation, blind reviewers assessed pa-
tient aesthetic improvement including overall abdominal contour, 
degree of abdominal protuberance, periumbilical skin laxity, and 
apparent muscle tone using the 5-point Likert scale. The statistical 
significance was tested by RStudio and MS Excel utilizing the paired 
sample t-test with the significance level, α, set at 5% and the null 
hypothesis set to 0. 

Secondary Outcomes

The secondary outcomes focused on the complete metabolic 
panel blood values, specifically the lipid profile and liver metab-
olism values. Parameters such as triglycerides, cholesterol, HDL, 
LDL, alanine aminotransferase, alkaline phosphatase, and aspar-
tate aminotransferase were assessed through blood tests. The liver 
function tests were conducted to ensure the safety of the topical 
serum regarding its impact on liver function. And lipid metabolism. 
Measurements were taken at baseline, 1-month, and 2-month fol-
low-up visits.

Results
All fifteen patients completed the treatment regime and attend-

ed follow-up appointments. No adverse events or significant ex-
pected sequelae were reported. Participants did not experience any 
discomfort or difficulties during the at-home application of the se-
rum and were able to resume their daily activities after treatment. 
The weight of the subjects did not significantly change throughout 
the study, as their weight remained within a 5lb range of baseline 
(p-value >0.05). 

Primary Outcomes

Biometric analysis showed that at baseline, mean weight mea-
sured 162.96lb. The average per cent body fat was 29.22%. Mean 
skeletal muscle mass (SMM) measured 64.42lb. Mean visceral ad-
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ipose tissue (VAT) value was 110.03cm2, with a normal value of 
<100cm2. Basal metabolic rate (BMR) averaged 1519.70kcal. At the 
conclusion of the study, the average PBF was lowered to 27.95% 
(p-value <0.05), a decrease of 1.27%, which translates to a 4.2% 
lowering of this biometric index. SMM increased to 65.37lb (p-val-
ue <0.05), an increase of 0.95 pounds, without any change in diet or 
exercise regimes.

VAT decreased to 103.51cm (p-value <0.05), a 5.9% improve-
ment. There was an increase in the average BMR by 14.42kcal 

(p-value <0.05). Average weight at baseline was 162.96lbs, and the 
mean weight decreased slightly to 162.14lb at the conclusion of the 
study with a change of -0.82lb (p-value >0.05). The average changes 
in the body biometrics are exhibited in Figure 1. Overall, the blind-
ed reviewers evaluating the body morphology improvement in the 
patients observed positive scores for improvement across all cate-
gories. No ratings were given by the reviewers to indicate any wors-
ening of appearance. Average of all patient morphology evaluations 
are shown in Figure 2.

Figure 1: Average changes in body biometrics across patient population at 2 months. PBF = percent body fat (%); SMM = skeletal muscle mass 
(lb); VAT = visceral adipose tissue (cm2), BMR = basal metabolic rate (kcal).

Figure 2: Overall body morphology change evaluation 2 months following twice daily application of topical body composition serum, as graded by 
3 blinded evaluators using a 5-point Likert scale.
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Clinical Examples

Figure 3 shows a 39-year-old patient following childbirth and 
four pregnancies. After twice daily use of the transcutaneous se-
rum, she noted improvement in abdominal contour. She maintained 
a healthy diet and exercised three times a week. 

Figure 4 depicts a 41 year old male with central abdominal 
protuberance. Two months post-treatment, the epigastric and peri-
umbilical region showed significant improvement in both abdom-

inal protuberance and apparent muscle tone. Figure 5 shows his 
biometric measurement index changes. His PBF decreased by 2.80 
percent, and he had a loss of VAT by 13.00cm2 (-16.31%). His SMM 
improved by 1.80lb (+2.11%) and he had a 27.00kcal improvement 
in BMR as shown in Figure 5. The patient lost 3.00lb after 2 months 
of topical serum use. The patient’s photos (Figure 4) were evalu-
ated by 3 blinded reviewers that assessed the patient’s aesthetic 
improvement as seen in Figure 6.

Figure 3: 39-year-old before (left) and 2 months post twice daily use of a topical serum for body composition in addition to her routine diet and 
exercise program (right).

Figure 4: 41-year-old male before (left) and 2 months after twice daily application of the topical serum in the abdominal region.

Figure 5: Changes in biometrics for a 41-year-old male at one and two months since start of twice daily application of the topical serum. PBF = 
percent body fat (%); SMM = skeletal muscle mass (lb); VAT = visceral adipose tissue (cm2), BMR = basal metabolic rate (kcal).
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Figure 6: Evaluation result of blind reviewers assessing study subject 010’s body morphology changes at 2 months using the 5-point Likert scale.

Figure 7: 78 year old female before, left, and two months following daily topical application of body composition enhancing serum (right).

Figure 8: Changes in biometrics for a 78-year-old female at one and two months since start of twice daily application of the topical serum. PBF = 
percent body fat (%); SMM = skeletal muscle mass (lb); VAT = visceral adipose tissue (cm2), BMR = basal metabolic rate (kcal).

Figure 7 shows a 78 year old female patient before treatment, 
and two months following twice daily application of topical serum. 
This patient body morphology type and age group are clinically 
difficult to improve. Her body biometrics showed improvement af-
ter 2 months with a decrease in PBF by 2.10%, reduction in VAT 

by 8.60cm2 (-6.88%), an increase in SMM by 2.60lb (+3.49%), and 
a 44.00 kcal improvement in BMR as shown in Figure 8. Patient 
weight stayed within 2.0lb (p-value >0.05) of baseline. The pa-
tient’s photos were evaluated by 3 blinded reviewers that assessed 
the patient’s aesthetic improvement as seen in Figure 9. 
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Figure 9: Morphology evaluation results for SS 012 by blinded reviewers 2 months following use of the topical transcutaneous serum. 

Figure 10: 80 year old man before, left, and 30 days after using the body composition enhancing serum twice daily. He noted significant improve-
ment in central abdominal protrusion.

Figure 11: Biometrics for an 80 year old man following 30 days of daily application of transabdominal topical serum. PBF = percent body fat (%); 
SMM = skeletal muscle mass (lb); VAT = visceral adipose tissue (cm2), BMR = basal metabolic rate (kcal).

An 80 year old male patient’s body biometrics showed im-
provement after 1 month of treatment. He had significant reduc-
tion of visceral fat, as seen in Figure 10. Biometric indices showed 
improvement with a decrease in PBF of 5.20%, reduction in VAT by 
16.00cm2 (-16.04%), an increase in SMM by 3.40lb (+4.77%), and 
a 66.00kcal improvement (-3.95%) in BMR as shown in Figure 11. 
Patient weight stayed within the required 5.0 lb weight change limit 
required by the study. (p-value >0.05) of baseline. 

Secondary Outcomes

The majority of patients showed a reduction in triglycerides 
while the other patients remained within their pre-treatment 
normal limits. There was an average decrease in triglycerides of 
28.64mg/dL across the patient population (p-value <0.05). There 
was also a decrease in average cholesterol and LDL across the pa-
tient population by 19.27mg/dL (p-value <0.05) and 14.00mg/
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dL (p-value <0.05), respectively. HDL values increased slightly but 
stayed within the normal range of 35.0 to 65.0mg/dL for men, 35.0 
to 80.0mg/dL for women. Results of the lipid metabolism evalua-

tion are portrayed in Figure 12. Liver function tests overall changed 
very minimally (p-value >0.05) and stayed within the normal limits 
as seen in Figure 13. 

Figure 12: Average changes in lipid metabolism across patient population from start to end of treatment.

Figure 13: Changes in liver function studies across the patient population over the two-month treatment period. Average changes of liver function 
tests including alkaline phosphatase (ALP), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) along with their reference 
ranges (19). Error bars depict 10-point deviation.

Adverse Events and Expected Sequelae

There were no adverse events. No patient experienced nausea, 
diarrhea, abdominal cramping, or pain. One patient reported tran-
sient tingling upon application. There were no instances of skin 
rash, erythema, itching, or hives. No patient reported an allergic 
reaction.

Limitations

The study cohort was small, with an n of fifteen. A larger num-
ber of subjects should be treated in order to verify consistent re-
sults. Though the InBody device used for measurement of biomet-
ric indices correlates well with dual X-ray absorptiometry, DEXA is 
considered the gold standard for these calculations. Evaluation of 

the change in physical manifestations of body composition were 
subjective, though reviewers were blinded and photographs were 
taken in a studio with standardized lighting and positioning. Two 
patients showed improvement during the first 30 days, only to lose 
biometric and morphologic improvements during the second 30 
days due to admitted dietary indiscretions. One patient noted limit-
ed improvement late in the study due to travel and limited exercise 
and diet options. 

Discussion
Many aging patients attribute their aging body morphology to 

genetics, claiming that they inherited these characteristics from 
their parents. Another common belief is that thickening waistlines 
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and protuberant midsections are an unavoidable consequence of 
getting older. Many aspects of this type of thinking are valid. Before 
1990, inherited patterns of aging were felt to be unalterable [20]. 
However, only 25-40% of a human’s aging pattern is genetic; the 
remainder is epigenetic and genomic [21,22]. Thus, changing the 
way humans age has become increasingly possible [23]. The gener-
al population loses 0.5 to 1% of muscle mass per year after the age 
of 50 [24] and undergoes an increase in per cent body fat until late 
middle age [25]. Resulting weakness and frailty can decrease the 
quality of life while shortening its span [26]. 

In 2004 the term “sarcopenic obesity” was introduced; Rueben-
off noted that obese older individuals had less strength per unit of 
muscle mass than their thinner counterparts [27]. An explanation 
for the metabolic consequences of sarcopenia is that as muscle atro-
phies, there is a lesser amount of target tissue (SMM) that responds 
to the effects of circulating insulin, thus stimulating insulin resis-
tance [28]. Another way of looking at this is that as muscle mass de-
creases, less energy is expended, which lowers basal metabolic rate 
while promoting fat accumulation and subsequent obesity [29]. 

While targeting treatments for overall fat loss and gain in skel-
etal muscle mass is a logical solution, specifically targeting visceral 
fat may be even more effective for reducing the risk for both meta-
bolic syndrome and sarcopenic obesity. With age, less fat is stored as 
subcutaneous fat, while an increasing percentage of extra calories 
are stored centrally, in the intra-abdominal location [30]. The toxic 
effects of increased visceral fat have several pathways. In general, 
insulin drives hepatic glucose production, which is directly affected 
by the concentration of free fatty acids (FFA) delivered to the liver 
from the visceral fat depot through the portal circulatory system 
[31]. Sterol regulatory element-binding transcriptional protein fac-
tor-1 (SREBP-1) is a marker for increased visceral fat, as noted in a 
study comparing dogs fed a normal fat diet (35% kcal derived from 
fat) vs. a cohort fed a high fat diet (42% fat) [32]. Visceral to subcu-
taneous fat ratios increased in this study in the higher fat fed dogs 
as measured by peroxisome proliferator activated receptor gamma 
(PPARG) and hormone sensitive lipase (HSL), verifying a selective 
increase in visceral fat deposition in the test subject cohort [33]. 

 The topical serum (Viscetrim, Palm Harbor, Florida) is com-
prised of a specialized blend of highly concentrated and specific bo-
tanical extracts, all focused on non-drug enhancement on lipid and 
muscle metabolism. The composition of the topical serum is plant 
based. No manufactured pharmaceuticals are included. The deliv-
ery system is based on reversible electroporation, in which electro-
static repulsion is used to create short-lived but high voltage pulses 
in order to open ionic channels on the skin. This allows active com-
pounds to be absorbed. There is a cascade of physiologic triggers 
that promotes enhancement of lipid metabolism when the serum 
is used in conjunction with a healthy diet and exercise program. 
SREBP-1, a transcription factor which regulates the conversion of 
glucose into fatty acids, is inhibited by a polysaccharide included in 
the serum [34]. Inhibiting this protein therefore limits lipogenesis 
and helps to prevent long-term energy storage in the form of fat 

deposition. Another target is stimulation of AMPK (adenosine mo-
nophosphate activated protein kinase), an important regulator of 
cellular metabolism [35,36].

AMPK, which declines with advancing age, is found in every 
cell in the body. It is essential for energy production and utiliza-
tion of fat for fuel, especially visceral fat. Botanically based ursolic 
acid is used to reduce inflammation, as visceral fat releases several 
proinflammatory cytokines [37]. Other beneficial effects include an 
increase in expression of AMPK as well as irisin. Irisin is a pow-
erful cytokine generated through exercise that improves insulin 
sensitivity while increasing energy expenditure and reducing body 
weight [38]. Ursolic acid increases the body’s levels of uncoupling 
proteins, both UCP-1 and UCP-3. These proteins are responsible 
for generating thermogenesis in a non-shivering manner within 
brown adipose tissue. Overexpression of these uncoupling proteins 
can also transform WAT (white adipose tissue) into beige adipose 
tissue, which increases utilization of fat tissue for heat and energy 
generation [39]. 

The gold standard for biometric analysis is the dual-energy 
X-ray absorptiometry (DEXA) [40] HF-BIA, such as InBody, has 
been shown to be highly correlated with the DEXA for assessing 
skeletal muscle mass (standard coefficient beta (β) ≥0.95) and 
percent body fat (β ≥0.94, R2 ≥0.89) [41]. Other biometric indices 
available through this device include weight, BMI, visceral adipose 
area in cm2, and calculated basal metabolic rate. Basal metabolic 
rate (BMR) is the amount of energy expended during rest in a neu-
tral environment over a 24-hour period [42]. The InBody 770 utiliz-
es John J. Cunningham’s equation which uses lean body mass (LBM, 
kg) to estimate BMR [43]

BMR (kcal) = 21.6 x LBM + 370

The most influential factor in determining BMR among body 
composition measures is lean body mass; body fat mass, levels of 
physical activity, and nutrition are also significant determinants 
[44]. As SMM is a component of LBM, it can be expected that an 
increase in BMR is correlated with increased SMM and decreased 
PBF. The transcutaneous serum tested showed improvement in 
patient SMM and BMR in conjunction with reduced PBF and VAT 
following treatment. 

While liposomes and lipid particles are routinely used in skin 
creams [45], the use of topical creams for the purpose of alter-
ing lipid metabolism is rare. Testosterone formulations, topically 
applied in female patients infected with HIV, have been shown to 
affect body composition and metabolism to some extent [46]. Es-
trogen, topically applied in one study, worsened insulin resistance 
[47]. Transdermal delivery systems can include microemulsions, 
transdermal patches, nanoparticles, transferosomal gels, and pro-
cedures such as iontophoresis and electroporation [48]. The ma-
jority of the patients in this study who used the transcutaneous 
emulsion (Viscetrim) saw visible improvement in body morphol-
ogy as measured by both independent reviewers and by objective 
biometric indices.
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The moderate viscosity serum is well absorbed and uses re-
versible electroporation in order to enhance absorption. To date 
no adverse events or significant expected sequelae have been not-
ed. However, one difficulty with the transcutaneous system is the 
human tendency to discontinue use of any supplement unless the 
need is dire. Another human trait is that of abandoning dietary dis-
cipline if a mitigating substance is at hand. Notably, a positive effect 
was seen in patients who did not adhere to a strict diet and exercise 
program, but merely continued their current regime. In this study, 
patients who were already disciplined and continued to follow or 
slightly improve their diet and exercise routine fared better than 
their counterparts that relaxed that vigilance. 

Ethical Statement
This study was performed following the general principles of 

medical ethics in clinical research derived from the Declaration of 
Helsinki (June 1964) and its successive amendments. Investigators 
followed the international recommendations relating to Good Clin-
ical Practices for conducting clinical trials for drugs and supple-
ments ICH TOPIC E6 (R2) of November 2016 (CPMP/ICH/135/95).

Conclusion
An inevitable decline in muscle mass accelerates sarcopenic 

obesity or “metabaging”. Elderly adults face the twin specters of 
frailty and dyslipidemia. As visceral fat increases and waistlines ex-
pand, insulin resistance grows and inflammatory cytokines cause 
intramuscular fat deposition, which further negatively influences 
muscle function. Diet and exercise can improve the situation but 
will not reverse the process. A transcutaneous supplement applied 
to the abdomen twice daily can help to improve body morpholo-
gy as well as biometric indices such as skeletal muscle mass and 
basal metabolic rate, while reducing per cent body fat and visceral 
fat area. The supplement is not intended to influence weight loss. 
Slight improvement in lipid metabolic markers may be seen. Best 
success is achieved when combined with a healthy and consistent 
diet and exercise program.
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