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Introduction

In this study of the effect of topically applied Carbohydrate-derived fulvic acid (CHD-FA) we
performed 2 clinical trials. In the first pilot study, we attempted to ascertain what formulation
of a CHD-FA topical applicator was preferred by patients. 15 Individuals were recruited and
were asked to fill in questionnaires regarding the different types of CHD-FA topical
applicators. The results from this study would be used to determine the optimal applicator to
be used in a larger study where the efficacy of CHD-FA in treating moderate acne would be
investigated. In the second clinical trial, a larger pilot study was performed with 33
individuals. The aim of this study was to determine if CHD-FA was effective in the topical
management of Acne Vulgaris. The dissertation is split into three parts. The first two parts are
the reports for both studies with the smaller pilot study to determine the optimal applicator
first and the larger pilot study to determine efficacy of CHD-FA second. The final part is a
journal article written according to the guidelines for the South African Medical Journal
(SAMJ) summarizing the research done on the topical management of acne using CHD-FA
for possible submission to this journal. Each report is shown in its entirety with figures and
tables included at the end before the next part begins. An Appendix follows at the end of the

dissertation.
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ABSTRACT
Objectives: In this pilot study, our intention was to ascertain what formulation of a

carbohydrate-derived fulvic acid (CHD-FA) topical applicator was optimal for patients to use
during a larger study where the efficacy of fulvic acid (CHD-FA) in treating moderate acne
vulgaris will be investigated.

Methods: 15 individuals with inflammatory acne with an acne grade of III or lower were
asked to volunteer for the study. They were split into 3 groups. Each group was asked to use a
different formulation (a cream base, gel base and wet applicator formulation) each week.
After each week, the individuals returned to fill out a questionnaire evaluating the formulation
they used that week. They were also examined by the clinician for any possible side effects,
and given the next formulation to use for the following week. The trial was 3 weeks long, and
after using all 3 formulations the individuals were asked to fill out a final questionnaire
evaluating all 3 formulations. The clinician was also asked to fill out a questionnaire giving
his/her opinion on the formulations.

Results: The results did not give conclusive evidence of one particular formulation being
favored above all the others. All the formulations performed more or less equally as well.
According to the final questionnaire, 6 out of the 15 individuals were most satisfied with the
wet applicator, 4 out of 15 preferred the cream base and 5 out of 15 preferred the gel base. 5
out of 15 individuals were least satisfied with the wet applicator, 3 out of 15 with the cream
base, and 7 out of 15 were least satistied with the gel. While there was no conclusive
indication for one particular formulation, there were some common complaints or
observations by individuals about each formulation. Most individuals said the wet applicator
had an initial burning sensation to the skin upon application, but it disappeared a few seconds
after application. Many individuals said they felt the cream base was oily and made the skin
appear oily after application. The gel base was said to smell the worst, along with the wet
applicator, while the cream smelt the least. A few individuals complained that the gel left a
residue on the skin.

Conclusion: While the study did not give a clear indication of one particular formulation that
was preferred by individuals, it did produce interesting results that can be used to make some
of the formulations more favourable. In the main trial, further investigation will be done to

optimize the formulation.
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Introduction

Acne vulgaris is a disease that affects almost 80% of individuals [1]. It is the most common
skin disease [2]. It is commonly known to affect individuals during adolescent years, starting
between the ages of 10-14 years, and normally regressing by ages 20-25 years. The severity
of acne ranges from mild (few open and closed comedones) to severe inflammation and
abscess formation on the face and trunk [3]. Acne is a disease which has a strong
psychological effect on persons affected by it. There have been shown to be more than 25
methods of assessing acne and more than 19 methods of counting lesions. There is however
no standardized methodology [4].

The pathophysiology of acne vulgaris can be broken up into four different events [4]:

1. Androgen-dependent overproduction of sebum

2 follicular hyperkeratosis (closed and open comedones)
3. increase in microbial flora (Propionibacteria acnes)

4 immunological processes and inflammation

These events are not individual events, and are affected by each other [3]. For example, the
increase in proliferation of Propionibacteria acnes is as a result of increased sebum
production, as well as hyperkeratosis. However, the bacteria are responsible in part for
producing factors such as bacterial lipases, proteases, hyalurinadases and chemotactic factors
that stimulate inflammatory mechanisms [3]. Follicular inflammation can also cause an

increase in sebum production [3].

Fulvic acid is one of the components of the humic substance that are formed naturally during
the decay of plant and animal material [5]. The humic substances can be divided into humic
acid, fulvic acid, and humin. They are separated based on their solubility in water as a
function of pH [6]. Fulvic acid is that fraction that is soluble in water at all pHs. Most
research done on the therapeutic benefits of fulvic acid has been done using oxifulvic acid.
Oxifulvic acid is the name given to fulvic acid that is formed by the wet oxidation of
bituminous coal [5, 6, and 7]. Oxifulvic acid has been shown to have antimicrobial activity
and anti-inflammatory properties [6, 7]. A pilot study was undertaken to establish the safety
and efficacy of topically applied fulvic acid cream (4.5%) compared to hydrocortisone cream
(0.1%) in healthy volunteers [5]. Fulvic acid had no significant effect on any of the safety

parameters and no sensitisation occurred when applied on the skin.



=
ﬂ UNIVERSITEIT VAN PRETORIA

e
’ UNIVERSITY OF PRETORIA
Qo VYUNIBESITHI YA PRETORIA

A new novel method of producing fulvic acid from the controlled wet oxidation of a
carbohydrate source has been developed. This method of producing fulvic acid is believed to
be better than production by means of wet oxidation of bituminous coal, because there are
heavy metals present in fulvic acid produced by oxidation of bituminous coal; whereas
carbohydrate-derived fulvic acid (CHD-FA) contains no metals. It is therefore believed to be
safer than FA produced from bituminous coal. An in vitro antimicrobial study done on CHD-
FA showed broad band antimicrobial activity against gram positive cocci, gram negative
bacilli, and yeasts [6]. CHD-FA was found to have ten times greater antimicrobial activity

than the bituminous coal product.

It is believed that CHD-FA will be effective in topical treatment of acne vulgaris, because of
its proven anti-inflammatory and anti-microbial activity. A pilot study done in 2007 by
Peacock and Snyman showed in vitro efficacy as well as some clinical efficacy demonstrated
with Dermawave™ [8]. By eliminating these two pathophysiological causes of acne, it is
believed that the severity of the acne will decrease significantly. By decreasing the microbial
activity, continual activation of the immune response and subsequent inflammation will
decrease. The anti-inflammatory activity of CHD-FA will decrease the inflammation that is
already present. Therefore, by treating this inflammation directly, it is believed that the

severity of acne will decrease.

In this pilot study, we intended to ascertain what formulation of CHD-FA topical applicator
would be optimal for patients to use during a larger study where the intention is to investigate

the efficacy of fulvic acid (CHD-FA) in treating moderate acne vulgaris.

Presently, CHD-FA is available as a 4% solution in water. The 3 different formulations used
in this study were CHD-FA in a cream base, CHD-FA in a gel base, and CHD-FA as a wet

applicator.

Materials and Methods

Individuals with any form of acne Grade III or lower, as defined by Plewig and Kligman (see

Table 1), were allowed to take part in the trial [9]. No individuals with nodular acne or cysts
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(Grade IV) were allowed to take part in the trial. Comedonal acne was allowed to be present
or absent.

15 individuals were recruited to take part in the trial. Participants were recruited by means of
word of mouth, and announcement in lectures on the medical campus where they were asked
if any volunteers would be interested in taking part in the study. The individuals were
randomized to 1 of 3 groups. Each group was given a different formulation to use each week,
with each individual being given a diary card (Appendix 1) to fill out each week of the trial.
The diary card was intended to record any possible adverse reactions or illnesses due to use of
any of the applicator methods. They were also asked to record the skincare regimen they
followed as well as any additional medication they may have taken. Each individual was
given the opportunity to use all the formulations, but at different times during the study. After
each week, the individuals returned to the Department of Pharmacology, University of
Pretoria. They returned their diary cards and were asked to fill out a questionnaire (see
Appendix 2) to evaluate the formulation they used that week. The clinician examined the
individuals for any possible side effects. The individuals were then given the next formulation
to use for the following week. At the end of the 3 weeks, after all the individuals had used all
formulations, they were asked to fill out a final questionnaire (see Appendix 3) evaluating all
3 formulations. The clinician was asked to fill out a questionnaire (see Appendix 4) giving

his/her opinion about the 3 formulations.

Questionnaire

The weekly questionnaire that was filled out by the individuals was based on a likert scale of
satisfaction adjusted from a study done by Kellet et. al [10]. Individuals were asked to rate
statements on a scale of 1 to 5, with 1 being “strongly disagree” and 5 being “strongly agree”.
The statements included the following: “The texture and consistency of the product was
acceptable”; “The product was absorbed into the skin easily”; “The product did not leave a
residue on the skin”; “The product smelt OK”; “The product made my skin feel
uncomfortable”; “Make-up/ facial skincare products were easy to put on after
application of the product”; “Overall, I am happy with the product”. In this questionnaire they
were also asked to provide any comments on what they liked and disliked about the

applicator. At the end of the study, each individual was asked to complete a questionnaire to

assess the different methods of application and indicate the method they preferred most. In the
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questionnaire, they were asked questions about whether any of the products hurt or irritated
their skin, whether any caused an adverse side effect. They were asked to evaluate the 3
products, stating which products they felt were most comfortable on their skin; which was
best absorbed into the skin; which form they thought worked the best; which form of
application they were most satisfied with, and which form of application they were least
satisfied with. The clinician was also to evaluate the different forms of applications, giving

their opinion on which ones they felt were most stable, least stable and most acceptable.

Inclusion criteria
Males and females ages 18 to 40.

Individuals with acne Grade III or lower according to guidelines by Kligman and Plewig [9]

Patients who have signed a written informed consent form.

Exclusion criteria
No other skin diseases besides moderate acne vulgaris.

Individuals may not be using any other forms of acne treatment at the period of
commencement of the study. This does not include daily cleansing products such as cleansers,
toners, moisturizers, etc.

Pregnant or lactating females.

Individuals on antibiotic treatment.

Patients previously found to be unresponsive to fulvic acid may not take part in the study.

Patients with severe nodular or cystic acne vulgaris.

Doses
Individuals will be given a portion of each application that they will be allowed to take home

with them and apply intermittently throughout the day, 2 — 5 times a day. Application can be
onto the entire face, or only directly to the acne lesion, as preferred by the individual. If
applied only to the acne lesion, the individual must be sure to apply it so that it covers the

entire lesion fully.

There is no washout period as efficacy will not be tested in this trial. This is also the reason

there was no specific form of grading of acne severity.
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Results

The results of the questionnaires did not show an outright preference by individuals for one
particular type of formulation. The results show the subjective opinion of individuals
regarding the different formulations. Although the individuals highlighted the same qualities
in each formulation, it was interesting to note the importance of these qualities to the
individual when making a final decision as to the formulation they were most satisfied with.
The number one complaint about the formulations was the smell. The results of the
questionnaire for each week are shown in Table 2, 3 and 4. These show the average results for
each statement. The results of the final questionnaire are shown in Table 5, with the number

of times each formulation was picked for each statement being recorded.

Wet applicator

Most of the individuals complained that the wet applicator left a stinging sensation on their
skin, particularly on open cuts or acne lesions. This however was said to be a transient
burning sensation and disappeared after a few seconds. 10 out of the 15 individuals felt that
the wet applicator was absorbed into the skin the best. 5 out of 15 said the wet applicator was
most comfortable on their skin. 7 out of 15 individuals felt the wet applicator worked the best
in treating their acne. However, only 6 out of 15 were most satisfied with the wet applicator. 5
out of 15 were least satisfied with the wet applicator. The complaints about the wet applicator
were that it dried out the skin slightly. Some individuals felt this helped in treating their acne
though, by making the skin less oily. A few individuals were unhappy with the mechanism of
application of the wet applicator. They would have preferred if it did not need to be applied
with cotton wool. It was inconvenient for them to have to have cotton wool available to apply
it. It would have been preferable if it was able to be applied directly to the skin, as a roll-on or
as a spray. A few individuals felt the smell was the worst with the wet applicator compared

with any of the others. A similar amount of people complained that the gel smelt the worst.

Fulvic acid in a gel base

A number of individuals complained that the gel also left a stinging sensation on their skin,

particularly on open cuts or acne lesions. Some complained that the gel burnt the most, while

10
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others said that the wet applicator burnt the most. All individuals did however say that the
burning was a transient burning sensation and would disappear after a few seconds. A number
of individuals complained that the gel left the skin feeling tight, with some saying that a
residue was left on the skin, almost as if the skin were “peeling”. Most individuals said the
product was easily applied. 4 out of the 15 individuals felt that the gel was the most
comfortable on their skin. Only 3 out of 15 felt the gel was absorbed into the skin the best.
This appeared to be the most unattractive feature of the formulation as many complained that
the smell lingered the longest with the gel, and left the skin feeling tight and sticky, with a
“white-ish film that peels off” left on the skin. 5 out of 15 individuals felt the gel worked the
best in improving their acne. 5 out of 15 were most satisfied with the gel base, while 7 out of

15 were least satisfied with the gel base.

Fulvic acid in a cream base

Many individuals complained that the cream left their skin feeling oily. It was interesting that
for some this was not a complaint however. They felt that the moisturizing effect of the cream
on the skin was pleasant and approved of the product for that. The majority however felt that
it made the skin too oily. Some felt that this caused their acne to become worse. The female
participants particularly complained that it was difficult to apply make-up after application of
the product because of the oiliness the product left on their skin. 6 out of 15 individuals said
the cream felt the most comfortable on the skin. 2 out of 15 individuals felt the cream was
absorbed the best out of all the formulations. 3 out of 15 individuals felt the cream worked the
best in treating their acne. 4 out 15 were most satisfied with the cream formulation while 3 out
of 15 were least satisfied with the cream. The consensus appeared to be that the cream caused
the least amount of burning to the skin and smelt the least of all the products. This was
probably due to the fact that the cream had the least amount of active product compared to the

other formulations.

Discussion

While there is not a clear indication that one formulation was preferred above another, there
were some interesting results regarding each formulation. The reasons for no clear indication

of a preference for one particular formulation could be as a result of the relatively small

11
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sample size. A bigger sample size may have given more clear results. It is apparent however
that the use of topical treatments is very subjective amongst different individuals. It appears
that the formulations that the participants felt worked the best in improving their acne were
the wet applicator, followed closely by the gel base. The wet applicator and the gel caused a
transient burning sensation immediately after application, particularly on skin cuts or open
acne lesions. This was transient and disappeared soon after application. Some felt the gel
burnt more than the wet applicator, while others felt the wet applicator burnt more than the
gel. The consensus was that the cream burnt the least. The smell was a complaint in all the
formulations with many individuals finding it a very unattractive trait about the product. A
recommendation for the wet applicator would be for it to be developed into a roll-on
applicator so that application can be directly to the skin without the need for cotton wool. The
wet applicator was felt to be absorbed the best, with many individuals complaining about the
smell but saying it disappeared quickly. This was a complaint about the gel. The gel appeared
to be absorbed more slowly and so the smell was present for much longer. The gel also left
the skin feeling sticky with a residue being left on the skin, which peeled off later. The gel
and wet applicator both appear to leave the skin dry, while the cream left the skin feeling oily.
The cream smelt the least and burnt the least. This was probably due to the fact that the cream
had the least amount of active product (cream 2% CHD-FA, gel 3.95% CHD-FA, wet
applicator 4% CHD-FA). The least amount of individuals felt the cream worked the best.
Many individuals felt the cream was the most comfortable on their skin. According to the
final questionnaire, it appears that the wet applicator and gel were the two formulations the
individuals were either most satisfied with, or least satisfied with. The cream was a moderate
choice with individuals not being particularly unhappy with the product, but also not being
especially happy with it. Due to similar results, further investigation into the most optimal
formulation for individuals will be done in the main trial. It is suggested that individuals are
allowed to use 2 of the formulations in the first week. These will most likely be the wet
applicator and the gel formulation. After the first week, the individuals will be allowed to pick
one formulation they prefer the most. This formulation will be used by the individuals for the
rest of the trial period. It is believed that by doing this, compliance will be increased as each
individual will be allowed to use the product they like the most. It is also possible that by
increasing the sample size, a more clear indication of preference to one particular formulation

will be seen.

12
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TABLES

Table 1: Plewig and Kligman papulopustular acne severity grading, 1 —4 [9]

Grade | Fewer than 10 inflammatory lesions on one side of the face
Grade Il 10 - 20 inflammatory lesions on one side of the face

Grade Il 20 - 30 inflammatory lesions on on side of the face

Grade IV more than 30 inflammatory lesions on one side of the face

Table 2: Average results of the likert scale of satisfaction for each statement for each

formulation for week 1. Scale is on a 1 to 5, with 1 = “strongly disagree” while 5 = “strongly

agree”
Wet . Gel Cream
applicator
1. Texture and consistency acceptable 4.4 4.6 4.6
2. Absorbed into skin 4 4.2 4
3. Product did not leave a residue 4.6 3 4.8
4. Product smelt OK 1.6 1.8 1.8
5. Product made skin feel
uncomfortable 2.2 2 1.8
6. Make-up/facial skincare products
easy to apply after 4.2 3.8 4.2
7. Overall happy with product 3.4 4 3.8

Table 3: Average results of the likert scale of satisfaction for each statement for each

formulation for week 2. Scale is on a 1 to 5, with 1 = “strongly disagree” while 5 = “strongly

agree”
Wet . Gel Cream
applicator
1. Texture and consistency acceptable 4.2 4.6 4.6
2. Absorbed into skin 4.2 3.6 4.4
3. Product did not leave a residue 4.8 4 4.4
4. Product smelt OK 1.8 2.6 3.4
5. Product made skin feel
uncomfortable 2 2.8 2.6
6. Make-up/facial skincare products
easy to apply after 3.6 3 3.4
7. Overall happy with product 3.4 3.4 3.6
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Table 4: Average results of the likert scale of satisfaction for each statement for each

formulation for week 3. Scale is on a 1 to 5, with 1 = “strongly disagree” while 5 = “strongly

agree”
Wet . Gel Cream
applicator
1. Texture and consistency acceptable 4.4 4.4 4.8
2. Absorbed into skin 4.8 3.6 3.4
3. Product did not leave a residue 4.6 3.2 2.6
4. Product smelt OK 2.8 2.6 3.2
5. Product made skin feel
uncomfortable 2.2 2.6 1.8
6. Make-up/facial skincare products
easy to apply after 3.8 3 3.6
7. Overall happy with product 4.2 3.8 4

Table 5: Results of the final questionnaire. The number of times each formulation is chosen

for each statement is recorded in the table.

Cream Gel
Cotton Wool applicator base base
Which was most comfortable on your skin? 5 6 4
Which was absorbed into your skin best? 10 2 3
Which did you feel worked the best? 7 3 5
Which of the 3 were you most satisfied with? 6 4 5
Which of the 3 were you least satisified with? 5 3 7
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ABSTRACT
Objectives: In this study we attempted to determine whether Carbohydrate-derived fulvic acid

(CHD-FA) was more effective than placebo as a cosmoceutical in the topical management of
mild to moderate inflammatory acne.

Methods: 22 individuals with mild to moderate inflammatory acne (acne grade I-III) were
invited to volunteer for the study. They were split into 2 groups, an active group placebo
group. The study period was 6 weeks. Individuals filled out questionnaires about the products
and VISIA® Complexion Analysis was done to measure any improvement.

Results:  No statistically significant difference between group A and B was seen. The
questionnaires indicated individuals in both the placebo and active group were happy with the
product, but complained extensively about the smell of the product.

Discussion: Although no efficacy could be demonstrated in this study for CHD-FA in the
management of inflammatory acne, a larger sample size, together with an improved smell

could change the outcome of a second trial.
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Introduction

Acne vulgaris is a disease that affects almost 80% of individuals [1]. It is the most common
skin disease [2]. It is commonly known to affect individuals during adolescent years, starting
between the ages of 10-14 years, and normally regressing by ages 20-25 years. The severity
of acne ranges from mild (few open and closed comedones) to severe inflammation and
abscess formation on the face and trunk [3]. Acne is a disease which has a strong
psychological effect on persons affected by it. There have been shown to be more than 25
methods of assessing acne and more than 19 methods of counting lesions. There is however
no standardized methodology [4].

The pathophysiology of acne vulgaris can be broken up into four different events [4]:

Androgen-dependent overproduction of sebum

5
6. follicular hyperkeratosis (closed and open comedones)
7 increase in Propionibacteria Acnes

8

immunological processes and inflammation

These events are not individual events, and are affected by each other [3]. For example, the
increase in proliferation of p. acmes is as a result of increased sebum production and
hyperkeratosis. However, the bacteria are responsible in part for producing inflammatory

mediators such as bacterial lipases, proteases, hyalurinadases and chemotactic factors [3].

Sebum Production

The sebaceous gland is responsible for the production of sebum [5]. The largest sebaceous
glands are found on the face and trunk, incidentally the area’s most commonly affected by
acne [3]. Sebum is a mixture of relatively non-polar lipids, mostly produced in the sebaceous
gland [5]. Acne is sometimes found to occur at birth due to increased androgen production.
This soon subsides and very little acne is found during childhood [3, 5]. At about age 8-10
years, androgen production increases with the onset of puberty, and results in enlargement of
the sebaceous glands and contributes to acne in teenagers. The primary androgen regulating
sebum production in the skin is dehydroepiandrosterone sulphate (DHEA-S) [3]. It is
approximately equal in men and women [3]. Increased sebum production can also occur
despite normal levels of androgens. This is believed to be due to increased sensitivity to

androgens.
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