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ABSTRACT

Objective: To test the efficacy of a new topical vehicle formulation containing cetirizine in emu oil in treating inflam-
matory skin conditions. Methods: A single blind half body comparative study of patients with psoriasis, atopic and sta-
sis dermatitis were all treated with midpotency topical steroid (desoximethasone) in propylene glycol base, desoxi-
methasone and cetirizine in propylene glycol base, desoximethasone in emu oil base and desoximethasone with cetiriz-
ine dissolved in emu oil. Results: Based on patients’ ranking of creams’ efficacy, and supported by photographic data
and investigators’ clinical assessment, results clearly indicated that desoximethasone and cetirizine in emu base was
statistically more efficacious than either desoximethasone alone or with cetirizine in neutral propylene glycol base or
desoximethasone in emu oil base (without cetirizine). Conclusions: Cetirizine and emu oil, having inherent anti-in-
flammatory and other beneficial properties synergistically, and by different biochemical pathways, enhance and mag-

nify each other’s pharmaceutical effects that are useful in treatment of skin inflammatory diseases.
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1. Introduction

Extensive investment of time and capital is required to
obtain FDA approval to sell and market a new drug; this
is a reason that, in the past 5 years, only three topical
dermatological drugs were approved by the FDA [1,2].
Instead, pharmaceutical companies are primarily direct-
ing their efforts to develop and patent new delivery sys-
tems and formulations to more efficiently carry active
ingredients (drugs) through the stratum corneum skin
barrier. These new formulations include solid lipid nano-
particles, liposomes and niosomes, transferosomes, etho-
somes, cyclodextrins, and sol-gel microcapsules [1,2].

The novel approach illustrated in this study is to de-
velop a formulation that in itself is a therapeutic agent in
addition to its skin penetrating and emulsifying proper-
ties. As is further addressed in the discussion section,
cetirizine dissolved in emu oil can either be a vehicle to
dissolve and to carry an active ingredient through skin
barrier and then synergistically to potentiate its therapeu-
tic effects, or a pharmaceutical product by itself.

This formulation, developed for this study, contains 4
ingredients: emu oil > 85% by weight, cetirizine nonse-
dating antihistamine 2% by weight, methylparaben pre-
servative 0.2%, and propylene glycol that potentiates
emu oil solvent and emulsifying properties.

Copyright © 2013 SciRes.

Emu oil has excellent skin barrier penetrating features
[3]. These skin-penetrating properties are due to oleic
acid (over 50% of emu oil content by weight is an oleic
acid). Oleic acid is known as a skin penetration enhancer
and works by fluidizing the intercellular lipids of the
stratum corneum [3]. Two other valuable properties of
emu oil as a formulation skin delivery system are its su-
perb emulsifying properties and low potential for irrita-
tion [4]. Most importantly, emu oil, in addition to formu-
lation properties mentioned above, has anti-inflammatory
features; it has been shown that topically administered
emu oil is as effective as orally administered high dose
ibuprofen [5]. Furthermore, it is believed that at least
some of emu oil’s anti-inflammatory properties are due
to tumor necrosis factor—alpha inhibition [6]. Other the-
rapeutically useful properties of emu oil include excellent
moisturizing qualities [7], antibacterial and noncome-
dogenic features [4].

Cetirizine, being an antihistamine, obviously has anti-
pruritic properties that are very beneficial in treating skin
inflammatory conditions. Furthermore, because it is a
second-generation nonsedating antihistamine, it has an
excellent safety profile. However, the most important and
unique feature of cetirizine is that it has unique and nu-
merous anti-inflammatory properties such as inhibition
adhesion molecules both in atopic dermatitis [8] and pso-
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riasis [9], inhibition of both T lymphocytes and mono-
cytes [10], and many other anti-inflammatory features.
Moreover, these anti-inflammatory properties of cetiriz-
ine are totally separate from its H1 antihistamine features
[11]. Thus, the principal investigator of this study (AZ)
theorized that emu oil and ceterizine will act synergisti-
cally and potentiate each other’s beneficial effects in
treating inflammatory skin conditions by utilizing com-
pletely different biochemical pathways, and this study
was designed to prove this hypothesis. Furthermore, emu
oil, in addition to being a therapeutic agent, also acted as
a skin delivery system for cetirizine and topical steroid.

2. Materials and Methods

Study procedure: this study was designed as a single
blind study. Namely, all research subjects received 4
tubes of cream labeled as cream A, B, C or D. However,
both principal investigator and study coordinator knew
that cream A was desoximethasone and ceterizine in emu
oil base (all 4 creams also had, as stated above, methyl-
paraben as a preservative and various amounts of pro-
pylene glycol as a neutral emulsifying solvent). Cream B
was desoximethasone in propylene glycol, cream C was
desoximethasone in emu oil, and cream D was desoxi-
methasone and cetirizine in propylene glycol base. Ob-
viously, all 4 creams had an identical amount of desoxi-
methasone (0.25% by weight). To improve statistical
significance of the results, this was a comparative half/
split body study; namely, each research subject was ap-
plying on the diseased skin on one side of the body
cream A and on the identical abnormal skin on the oppo-
site side of the body either cream B, C or D. Thus, each
research subject was its own positive and negative con-
trol. At the end of the study, each research subject was
asked to complete a questionnaire specifically asking
“which of 4 creams worked the best” and numerically
ranking efficacy of each cream on a scale of 1 (not effec-
tive) to 10 (extremely effective). Furthermore, they were
asked to report any systemic or dermatological side ef-
fects of medications such as irritation, stinging or pruri-
tus. Moreover, the subject’s clinical response was as-
sessed by a principal investigator at the beginning and
the end of the clinical trial. Finally, the study coordinator
obtained clinical photographs of all areas treated at the
beginning and end of this study.

Subjects: ten [10] patients enrolled and all completed
the study. The patients did not use any other prescription
or over the counter topical preparation during the dura-
tion of this study. Informed written consent was obtained
prior to initiation of the study from each research subject.
No financial compensation was provided to any of the
research subjects. However, each study participant re-
ceived a free complimentary office visit and free medica-
tion. Furthermore, at the end of the trial, patients were
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offered and received a free complimentary tube of the
cream of their choice (either cream D, B, A or C). The
patients’ clinical diagnoses were either psoriasis, atopic
or stasis dermatitis.

3. Results

All 10 subjects ranked cream A as the most effective for
treatment of their disease (p < 0.05; statistically signifi-
cant result). Furthermore, all 10 study participants, at the
end of the study, requested an additional free tube of
cream A only (<0.05). In evaluating patients’ numerical
scores of creams’ efficacy, cream A, C and D was com-
pared to cream B (steroid cream in neutral propylene
glycol base). Again cream A had the highest score in
comparison to creams C, D and B (p < 0.05). Finally,
clinical evaluation by a principal investigator collabo-
rated the results of patients’ questionnaire. For example,
subject 2, with chronic atopic dermatitis on the neck un-
responsive to ultrapotent clobetasol steroid cream, had
complete clearance of her rash after 5 day therapy with
cream A. Subject 5, with chronic severe plaque psoriasis
under reasonable control with subcutaneous etanercept
injections, had persistent psoriatic lesions on her abdo-
men unresponsive to therapy with potent fluocinonide
steroid cream; her disease completely cleared within 15
days therapy with cream A.

None of the research subjects reported any systemic
side effects to any of the 4 creams. As far as cutaneous
dermatological side effects are concerned, one patient
reported mild pruritus associated with cream A use;
nonetheless, she still gave cream A the highest ranking in
all categories and requested an additional cream A tube.
None of other 9 participants reported dermatological side
effects associated with cream A use. These results un-
equivocally demonstrate that emu oil and cetirizine syn-
ergistically potentiate each other’s beneficial effects and
these results are statistically significant.

4. Discussion

Atopic dermatitis affects between 10 and 20 percent of
the US population, causing considerable morbidity, poor
quality of life, and high medical costs to both patients
and society [12]. Topically administered steroid creams
are the main form of therapy, but prolonged use of these
glucocorticoid agents is associated with skin thinning,
permanent stretch marks, atrophy, rebound effects, tachy-
phylaxis, and potential systemic absorption that can cause
numerous side effects [13]. Topical calcineurin inhibitors
(pimecrolimus and tacrolimus) are effective alternatives
but are infrequently used since the FDA issued a black
box warning concerning a potential increase in systemic
malignancies in patients using these topical preparations
[13]. Psoriasis is also a chronic inflammatory disease
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affecting 2% of the US population; based on the severity
of the disease, topical steroids, vitamin D analogs, either
by themselves or in combination with phototherapy, or
systemic agents such as methotrexate, cyclosporin A or
biological agents are used for therapy [14]. Clearly a new
anti-inflammatory, antipruritic, moisturizing formulation/
topical agent would be both a significant and welcome
addition to the therapeutic armaments used in treating
atopic dermatitis, psoriasis and other inflammatory skin
conditions.

This pilot single-blinded, half body/mirror image study
unambiguously demonstrated that cetirizine in emu oil
base, in addition to being an excellent skin delivery for-
mulation is in its own right, is an effective therapeutic
agent for treatment of skin inflammatory diseases. There-
fore, it would make sense to use cetirizine/emu oil in
combination with glucorticoids for a short period of time
and for localized areas to clear active inflammatory le-
sions, and then use cetirizine/emu oil combination as a
moisturizer to prevent recurrence of the disease and thus
avoid the side effects of chronic topical steroids men-
tioned above.

As stated in Introduction, it is assumed that anti-in-
flammatory properties of emu oil are at least in part due
to inhibition of tumor necrosis factor-alpha inhibition, a
key target inflammatory molecule in systemic psoriasis
therapy; cetirizine is anti-inflammatory at least in part
due to inhibition of adhesion molecules [6,8,9]. Emu oil
has excellent moisturizing properties. Moisturizers by
themselves are therapeutic agents in treatment of patients
with psoriasis, atopic dermatitis and other forms of ec-
zema, they improve skin hydration and normalize kerati-
nocyte differentiation [15]. Moreover, bacterial secon-
dary colonization and infection play important roles in
pathogenesis of atopic dermatitis; emu oil antibacterial
properties addresses this problem [4]. Finally, antipruritic
properties of cetirizine are obviously beneficial in treat-
ment of most skin inflammatory diseases. This study
clearly demonstrated that cetirizine and emu oil synergis-
tically potentiate each other with mutually beneficial
effects in treating skin inflammatory conditions and by
utilizing completely different biochemical pathways. As
stated in Introduction section, emu oil is unique among
organic oils by being totally noncomedogenic; the au-
thors are in the process of conducting a study combining
cetirizine/emu oil formulation with topical tretinoin for
treatment of acne and preliminary results, as with psoria-
sis and eczema patients in this study, are very encourag-
ing. Finally, we are studying whether cetirizine/emu oil
formulation in combination with creatine and creatinine
would be beneficial in wound healing.
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