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Introduction

Advances in formulation technology have resulted in the
development and release into the marketplace of multiple
active ingredients formulated in aqueous-based gels that are
clinically effective and applicable to essentially all skin types.!
These newer gel vehicles do not carry the “stigma” of pre-
dictable irritation, dryness andfor peeling that has character-
istically been associated with the term “gel,” as evidenced by
results reported in controlled studies and experience from
clinical practice. Examples of newer aqueous-based gel for-
mulations associated with favorable skin tolerability profiles
include adapalene 0.1%, metronidazole 0.75% and BP
5%/clindamycin 1% {tube gel formulation). Details related to
the last formulation are discussed below.

Epidermal Barrier Considerations

Heaithy appearance of rhe skin, maintenance of water con-
tent and balance, and continued barrier integrity allow for
continuation of ongoing physiologic and enzymaric functions
that support the epidermis as a dynamic unit.*? Endogenous
factors (ie, underlying disease states, physiclogic aging) and
exogenous insults to skin (ie, adverse climate, topical irri-
tants, specific topical formulations, or medications} that
impair barrier integrity and function require a series of repairs
in order to return the epidermal barrier to its normally func-
tioning physiologic state.”” Physiologic repair mechanisms
exist to replenish the intercellular lipid layer and are initiat-
ed by a sensitive homeostatic signal that recognizes increased
transepidermal warer foss.™

The epidermal barrier is composed of a cellular lattice of ker-
atinocytes (“bricks”) and an intercellular lipid bilayer matrix
(“mortar”) that surrounds the keratinocytes.”? Within the
keratinocytes, a hygroscopic collection of substances,
collectively referred to as “natural moisturizing facror”

(NMF), help to retain epidermal water content.™™ Also
within the keratinocytes of the upper epidermis, specialized
structures {lamellar bodies) form the intercellular lipid bilay-
er that functions as a permeability barrier regulating transepi-
dermal water loss; epidermal enzymes, dependent on adequate
water content, degrade attachments between cormeocytes
(comneodesmosomes), allowing for physiologic desquama-
tion.®" In the presence of epidermal barrier disruption,
inclusion of well-formulated moisturizing components in tep-
ical vehicles can act in a manner similar to endogenous
epidermal lipids in promoting and restoring epidermal barrier
function, thus assisting the physiologic mechanisms that are
upregulated to repair barrier integrity.”*!""* Proper combina-
tion of vehicle ingredients, including compounds with
humectant, emollient, and occlusive properties, is a vital
component of optimal vehicle design.****

The keratinocyte lattice and intercellular matrix components
of the epidermal barrier work in harmony to:

(1) Maintain epidermal warer transfer, balance, and physio-
logic content (20%-35%).

(2} Synthesize lipids in proper ratio and composition (o
create the intercellular bilayer. As comification occurs in the
upper epidermis, the intercellular lipid layer is converted to s
ceramide-rich bi-layered membrane.

(3) Promote orderly progression of keratinocytes as thes
reanscend the epidermis from the basal layer to the skin
surface ending in physiologic separation and shedding o
superficial comeocytes.
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Significance of Vehicle Components
in Topical Acne Therapy

It is well recognized thar several medications used in ropicai
acne treatment, such as topical retinoids, BP, alpha-hydroxy
acids, and salicylic acid, may create cutaneous irritation relat-
ed at least partially to epidermal bartier insulc®** This is
expressed visibly as dryness, redness, peeling andfor flaking
with patients often expressing symptoms of stinging, burning,
or skin being “more sensitive.”” The use of gentle skin
cleansers and moisturizers has been shown to significantly
reduce signs and symptams of skin irritation in patients treat-
ed with wopical therapies for both acne vulgaris and
rosacea.™® As a result, the inclusion of vehicle components
in tapical treatments for acne vuigaris and rosacea, which are
designed to reduce barrier impairment and optimize skin
moisturization, is a logical and important approach in product
design.

The BP 5%/clindamycin 1% tube gel formulation includes
hoth glycerin, a humectant, and dimethicone, an emollient
with occlusive properties. Inclusion of these components,
which are commonly used in moisturizers and skin protec-
tants, appears to limit irritation potential associated with top-
ical acne treatment with data supporting this concept
reviewed below. Glycerin is a humecrant commonly used in
moisturizer formulations, exhibiting favorable properties that
promote maintenance of skin hydration and barrier integri-
ey It is important to recognize that a humectant agent
should always be combined with components that impart
occlusive properties because skin application of a humectant
alone without accompanying occlusivity may result in an
increase in transepidermal water loss.** Emollients with
occlusive properties, such as dimethicone, also serve to
improve the cosmetic characteristics of the vehicle The
enhanced elegance and reduced greasiness they provide for
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the overall product as compared ta pure occlusive agents such
as petrolatum may be appreciated after topical applicarion
and often relare directly ro consumer product preference.’®
[nterestingly, dimethicone has also been shown to signifi-
cantly reduce symptoms of cutaneous irritation associated
with chemical sunscreens.”

Clinical Studies

Topical BP 5%/clindamycin 1%, approved by the Food and
Drug Administration (FDA) for treatrment of acne vulgaris, is
available in 2 aqueous-based gel formulations. One formula-
tion requires compounding before dispensing in a jar (jar get)
and is approved for twice daily use. The other formulation,
which does not require compounding before dispensing, is
available in a tube (tube gel), and is approved for once daily
use. The clinical efficacy of both formulations is well estab-
lished. Marked nominal and percent reduction of inflamma-
tory acne lesions were observed with the BP 5%/clindamycin
1% tube gel formulation applied once daily over an 11-week
period as compared to reductions observed with either BP 5%
ot clindamycin 1% used as monotherapy in double-blind,
vehicle-controlled, randomized, parallel studies; reduction in
noninflammatory lesions was also observed with the highest
trend noted with the combination product {Table 1).2

Skin Tolerability/Patient Preference Data

Two independently performed investigator-blinded, split-face,
randomized studies of 61 patients, compared the cutaneous
tolerability of both the tube gel and jar gel formulations of BP
5%/clindamycin 1%, applied over a t-week period once daily
and twice daily, respectively. Overall, both formulations
were well-tolerated; however, statistically sipnificant differ-
ences were noted between the formulations for several skin
tolerability parameters. The tube gel formulation was associ-
ated with stacistically less peeling (P=.045), burning
(P=.034), and dryness (P=.059) than the jar gel. Preference

Table 1. Combined Study Results.® Mean % Lesion Count Reduction and Mean Global Improvement Scores.
BP 5%/Clindamycin Phosphate 1% Tube Gel vs. Clindamycin Phosphate 1% Gel vs. BP 5% Gel vs. Vehicle Gel:

Applicarion Once Daily x 11 Weeks.

i

Benzoyl Peroxide/Clindamycin 61 + 3% 36 £ 4% 66%
{Tube Gel)

N=95

Benzoyl Peroxide Gel 39 + 4% 30 = 4% 41%
N=92

Clindamycin Gel 35 £5% 9+ 0% 36%
N=89

Vehicle Gel 5+ 7% -11 = 8% 10%
N=58

#Mean % of parients rared as excellent o1 good global improvement at endpoint (week 11).
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for use of the tbe gel over the jar gel was reported by 52% of
patients; once daily dosing was reported as a preference by
87% of patients.

A 2-week, crossover, randomized trial (n=52) compared
patient preference and cutaneous tolerability of the tube gel
and jar gel formulations of BP 5%/clindamycin 1%, applied
once daily and twice daily, respectively (Figure 1).” The tube
gel was preferred by 76% of patients with several factors
identified as advantages of the tube gel formulation. Such
factors included case of use, more convenient portability,
lawer potential for product contamination, easier storage, eas-
ier application of appropriate drug quantity, and decreased
messiness with application. The last 2 factors appear £o cotre-
late with a greater potential for product waste on application,
as suggested by an independent assessment of consumption of
topical acne medications. Once daily application was
preferred over twice daily use by 77% of patients.

In the same 2-week, crossover trial, an evaluation of skin rol-
erability parameters indicated that the percentage of subjects
who reported worsening of erythema, burning, and pruritus
did not differ between the tube and jar gel formulations.” A
oreater number of subjects reported dryness (P<.05), and
more patients presented with peeling based on investigator
assessment with the jar gel than with the tube gel (P<0.5).

Combination Therapy Data

In a multicenter, double-blind, randomized, parallel-group,
12-week trial {(n=121), tazarotene 0.1% cream applied once
daily as monotherapy was compared with tazarotene 0.1 %
cream applied once daily in the evening used in combination
with BP 5%/clindamycin 1% tube gel applied in the
morning.” The combination regimen achieved greater
median percent reduction in comedonal lesions at week
4 (34%) and week 12 {70%) than tazarotene 0.1 % cream
alone ar week 4 (18%) and week 12 (60%) in subjects with
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moderate to severe facial acne vulgaris. Greater median per-
cent reduction in inflammatory lesions was teported in
patients with severe facial acne vulgaris for the combination
regimen at week 11 (63%) versus results observed with
tazarotene monotherapy (52%). The differences in these
outcomes were statistically significant for both comedonal
lesions (P<.01) and inflammatory lesions {P<.01).

In the above-referenced comparison study of tazarotene C.1%
cream applied once daily as monotherapy versus tazarotene
0.19% cream applied once daily in the evening combined with
BP 5%/clindamycin 1% tube gel applied in the morming,
there was no statistically significant difference between both
groups with regard to skin tolerabilicy. Evaluared parameters
included peeling, burning, pruricus, deyness, erythema, oili-
ness, and irritation of facial skin. Trend analysis revealed a
lower incidence of peeling and dryness in the combination
regimen group. Considering the fact that the combination
therapy group utilized a BP-containing formulation and a top-
ical retinoid each day from the outset, one would anticipate
that a considerable number of patients would develop signs
and symptoms of facial skin intolerability, especially as com-
pared to a monotherapy topical regimen. Additional docu-
mented cases have demonstrated efficacy and safety of BP
5%/clindamycin 1% tube gel applied in the morning and top-
ical adapalene 0.1% gel applied once daily in the evening.*
The emollient and humectant components of the BP
5%/clindamycin 1% tube gel formulation were suggested by
the authors as major factors related to the favorable facial skin
tolerability of the combination regimens.

Figures 2A and 2B demonstrace marked improvement of acne
vulgaris in a 15-year-old female treated with BP 5%/clin-
damyein 1% tube gel applied in the morning used in combi-
nation with tazarotene 0.1% cream applied once daily in the
evening. Note the reduction in both inflammatory and non-
inflammatory lesions after & weeks of use. The combination

Figure 1. Results of Patient Questionnaire Regarding Product Preference.”
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{Adapted from Tanghetti E., et al. Poster P108 presented at 63rd Annual American Academy of Dermatology

February 18-20 200b: New Orleans, LA.)
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Figure 2A. Patient at Baseline.

Figure 2B. Patient at &6 Weeks of BP 5%/Clindamycin 1%
Tube Gel Applied in the Morning and Tazarotene 0.1 %
Cream Applied in the Evening.

T o -y

therapy was well-tolerated by the patient with no adverse
reactions noted and no signs or symptoms of skin
irritarion reported.

Summary

Maintenance of epidermal barrier integrity and function are
vital components of successful ropical treatment of acne
vulparis. The epidermal barrier may be impaired by the
intrinsic nature of the disease state, suboptimal skin care
practices and certain topical medications. Use of formulations
designed to minimize barrier impairment and reduce the risk
of skin irritation is most likely to achieve effective results and
optimize compliance with the therapeucic regimen.

The inclusion of the humectant, glycerin, and the emolliens-
occlusive agent, dimethicone, as components of the rube gel
formulation of BP 5%/clindamycin 1% appears to be associat-
ed with improved tolerability as compared to the jar gel for-
mulation. Overall, patient preference data indicate that most
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patients prefer use of the tube pel as compared to the jar gel.
The combinartion of BP 5%/clindamycin 1% tube gel formu-
lation applied in the morning and a topical retinoid applied
in the evening has been shown to be effective and is
well-talerated in the majority of patients.
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