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Abstract: Compounding is currently an integral part of pharmacy practice, and it is essential to the
provision of healthcare. Compounding is an important therapeutic option in all areas of medicine,
with relevance to dermatological treatments. Compounding topical medicines can be time-consuming
and requires specialized equipment. In this regard, the use of proprietary topical liquid and semisolid
vehicles/bases can be a good alternative and a more sustainable approach. This review provides
an overview of existing proprietary vehicles/bases, summarizing their properties and applications
and identifying existing commercial and information gaps. Creams emerge as the foremost topical
base, followed by gels and ointments. Besides acting locally on the skin, almost a third of these
proprietary bases/vehicles are also suitable for the transdermal application of APIs. Information
regarding composition and compatibilities/incompatibilities with APIs is not always provided by the
manufacturer, constraining a complete analysis of all proprietary topical bases/vehicles considered.
The collection and organization of this information are important not only for pharmacy practice and
physician prescription, helping to select the best vehicles/bases, but also for the industry to identify
opportunities for innovation.

Keywords: vehicles; formulation; compounding; topical medicines; bases; dosage forms

1. Introduction

Topical medicines are one of the most popular therapeutic approaches for several
diseases. The vehicle is designated as the carrier of the active pharmaceutical ingredi-
ents (APIs) in liquid preparations, being composed of one or more excipients. They are
denominated bases when the formulations are solid and semisolid [1].

Topical drugs in general are made up of active ingredients incorporated in a vehi-
cle/base that facilitates application to the skin. With the help of the vehicle/base, the API
acts only at the application site and target organs, thus achieving the desired effect. When
selecting a vehicle or a base, it is pivotal to consider existing skin diseases and associated
cutaneous manifestations, as well as the skin type and skin barrier needs. For example,
oil-free emulsions are targeted for oily skin and associated conditions, such as acne and
seborrheic dermatitis, while W/O cream, ointments, and oleogels are adequate for dry skin
or diseases like atopic dermatitis, psoriasis, and ichthyosis [2,3].

When choosing the vehicle, the solubility of the API in the vehicle; the release rate of
the ingredient from the vehicle; the ability of the vehicle to hydrate the stratum corneum,
thus increasing penetration; the stability of the therapeutic agent in the vehicle; and the
chemical and physical interactions between the vehicle, stratum corneum, and API should
be taken into consideration. Depending on the vehicle/base, dermatological formulations
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can be classified into solutions, suspensions, lotions, gels, aerosols, powders, pastes, creams,
foams, and ointments [4].

2. Vehicles/Bases for Topical Medicines

Topical drug formulations are complex and use many different ingredients because
each product must have properties tailored to the desired application. In addition to the
skin surface, topical medicines can be applied to other body areas such as the scalp, eyelids,
lips, genital external skin, or nails [2].

The formulation of a topical product involves three fundamental elements: vehi-
cle/base, active ingredients, and additives. Topical vehicles are frequently composed of
one or more substances whose purpose is to provide structure to the product as well as
to promote or modulate the effects of the drugs. Topical bases/vehicles include solutions;
suspensions and shampoos; lotions and creams; gels (aqueous or oily); sprays and foams;
and micro and nanosystems (micelles, liposomes, micro- and nanoemulsions, micro- and
nanoparticles) [4]. Several authors have developed reviews about the definition and charac-
terization of topical vehicles [5], the advantages and disadvantages of semisolid vehicles [6],
and nanosystems for topical and transdermal drug delivery applications [7,8].

The selection of the most suitable vehicle depends on technological issues for drug
stability and administration, the type of skin and skin disorder specifications, and patient
preferences and needs. These attributes contribute to medication adherence and therapeutic
success and comprise a Patient-Centric Drug Product Design approach to achieve a target
product specific to a patient [2].

2.1. Topical Liquids: Solutions, Suspensions, Shampoos, Sprays, Foams, and Lotions

Solutions are essential vehicles for pharmaceutical products. They are homogeneous
systems composed of a single liquid phase (aqueous or oily) in which there is a complete
dissolution of one or more compounds [9].

Although apparently homogeneous, there are pharmaceutical forms in which the
particles are not completely dissolved in the solvent. Therefore, they are not true solutions,
but heterogeneous systems. These systems are classified according to the size of the particles
(smaller or larger than a few micrometers) and their consistency (liquid or solid).

A suspension is a pharmaceutical form that has two phases: a liquid phase, also called
external, dispersing, or continuous phase, and a solid phase called internal, dispersed, or
discontinuous. The solid particles are insoluble in the liquid phase; they remain suspended
for some time and tend to sediment due to their size (>1000 nm). The sediment formed,
however, should be easily dispersed by stirring or shaking [4]. The liquid phase should
have a certain viscosity (by using suspending agents) and may be of an aqueous or oily
nature. Suspensions may be used in preparations for oral, parenteral, dermatological,
ophthalmic, nasal, otological, and rectal use among others [10].

However, there are also other dispersed systems in which the suspended particles,
due to their very small size (1 to 1000 nm), remain uniformly dispersed in the medium due
to repulsion phenomena, in which the effect of gravity is felt less. These are called colloidal
dispersions [4]. These systems are widely used today either in the form of shampoos,
aerosols, and foams.

Shampoos consist of liquid or, on occasion, semisolid formulations designed for
application to the scalp and subsequent rinsing with water. They are composed of a
surfactant dispersion suitable for scalp application [1].

Sprays are aerosol solutions packed under pressure with a propellent solvent. This
provides a continuous and homogeneous flow and, when applied to the skin, produces a
thin film [4,11].

Foams are usually three-phase products of water, oil, and a volatile solvent [10]. They
are packaged in a special highly resistant container, composed of a bottle and a valve that
regulates the passage of the product with the gas [4]. The formulation of foams is performed
with ingredients that increase the skin penetration and absorption of the active ingredients
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and are designed for the patients’ needs, thus optimizing the therapeutic results, which are
achieved in less time [12]. Both foams and sprays prevent oxidation and contamination
as they do not allow the product to make contact with the environment’s oxygen. The
formulas are stable and safe, both for those who produce it and those who use it [13]. The
major attributes of sprays and foams are their ease of use, low contamination, and variety
of application features, such as seborrheic dermatitis [14], psoriasis [15], and eczema [16].

Emulsions are the most common dermatological and cosmetic vehicle. An emulsion is
a heterogeneous system consisting of two immiscible liquid or semisolid phases in which
one of the phases is dispersed, internal, or discontinuous in another dispersant, external, or
continuous phase [4]. Depending on the composition of the internal and external phases,
they are classified as W/O emulsions (with oil as the outer and continuous phase) or
O/W emulsions (with water as the outer and continuous phase). The water- and oil-phase
components and the emulsifying system determine the type of emulsion and its occlusive
properties. Their consistency can be very diverse from liquid or slightly viscous (lotions) to
semisolid (creams). Lotions are fluid emulsions generally applied to intertriginous areas,
due to is lubricant effect [10]

Topical liquids are adequate to be applied on large skin surfaces or when rapid vehicle
vanishment by evaporation is needed, which is achieved with the use of volatile solvents.
Due to their consistency, they are prone to be applied in scalp or hairy skin areas. Aqueous
liquids generally have no emollient or moisturizing effect. The common presence of alcohol
is not suitable for sensitive or injured skin. Scalp psoriasis [17,18], atopic dermatitis [19],
and seborrheic dermatitis [20,21] are examples of skin disorders where liquid vehicles are
applied successfully.

2.2. Topical Semisolids: Creams, Ointments, and Gels

Creams are opaque, soft solids or thick liquids that are intended for external applica-
tion [10]. Creams are classified according to the type of dispersant or continuous phase;
thus, the emulsions are water/oil (W/O) when the external phase is oily and oil/water
(O/W) when the external phase is aqueous [10]. There are also silicone/water (S/W)
emulsions, where the oily phase is replaced by a silicone phase, and these are the basis
of oil-free emulsions, highly targeted for oily skin diseases such as acne and seborrheic
dermatitis. Since there are two immiscible phases in an emulsion, they can only be kept
dispersed by the use of emulsifiers or surfactants. Depending on the chemical nature
of these compounds, emulsions are classified as amphoteric, anionic, cationic, or non-
ionic [22]. While anionic and cationic surfactants are considered less innocuous to the skin,
leading to some irritation skin reactions, the non-ionic surfactants, with special emphasis
on glucoside-based emulsions, are preferable for sensitive skin [23]. Emulgels or cream
gels are low-fat emulsions composed of a gelled aqueous phase and a small amount of oily
phase, leading to a pleasant, less greasy, and easy-to-spread topical form [24].

The amount of oily phase determines its application in relation to the type of skin
and the desired occlusion degree. Emulsions have a wide range of applications. W/O
emulsions provide more occlusive and greasy properties for drier skin areas with sparse
hair, and O/W emulsions are easy to spread, moisturizing, and suitable for all body areas,
especially flexural or exudative zones [5,6]. The fat content can be controlled to adapt
to the patients’ needs in order to become more or less occlusive, moisturizing, or greasy.
Thus, emulsions can be used to treat a massive variety of skin diseases such as atopic
dermatitis [25], seborrheic dermatitis [26], acne [27], or rosacea [28].

Ointments consist of a pharmaceutical form of one single phase, generally made of
oily and absorption excipients, and can include lipophilic substances or small amounts
of hydrophilic components dissolved in a co-solvent [4]. They are preferred for dry skin
lesions such as seborrheic dermatitis [26] or psoriasis [29].

Gels are a type of semisolid preparation that corresponds to a particular state of
colloidal dispersion [10]. Gels are formed by a three-dimensional network made up of
macromolecules (gelling agents), between which the liquid is distributed [1]. According
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to the nature of the solvent, gels can be classified as hydrogels—aqueous gels, whose
excipients are usually water, glycerin, and propylene glycol gelled with appropriate gelling
agents, such as starch, cellulose derivatives, carbomers, or magnesium aluminum silicates—
and oleogels—lipophilic gels, the excipient of which is generally liquid paraffin with the
addition of polyethylene compounds or fatty oils gelled with colloidal silica or aluminum
or zinc soap [4,30,31]. Organogels are typically composed of an organic liquid phase,
exhibiting a broad functionality range that results from the combination of the organic
liquid with gelator components [32]. They are applied for transdermal drug delivery,
such as pluronic lecithin organogel (PLO gel) [33]. However, hydrogels continue to be the
pharmaceutical forms of choice when ease of spreading, non-greasy, and non-occlusive
properties are required for application to hairy or injured skin, or in acne [27], atopic
dermatitis [34], or seborrheic dermatitis [35].

Semisolid bases allow the retention of drugs on the skin surface and have good
spreadability and desired degrees of lubricating features. It is also known that bases
can have more effects than just drug carriers. The correct choice of a base can, in itself,
contribute to a clinical improvement in the disease [25,36].

3. Micro- and Nanosystems

Nanotechnology has developed new systems that can be applied at a topical level,
in particular for the optimization of skin permeation. Microsystems are structures at the
micrometer scale, while nanosystems’ structures are typically within the range of 1 to
100 nanometers. Through the appropriate selection of the micro- or nanosystem to be
used, it is possible to produce controlled-release systems, achieving constant concentra-
tion profiles, maximizing the effect, and reducing adverse reactions related to high-dose
administration, besides simplifying the administration for the patient [37].

Micelles are structures formed by amphiphilic molecules (surfactants or detergents)
characterized by the coexistence of a hydrophobic and a hydrophilic portion. Micellar
cleansers, which consist of dispersions of micellar nanoparticles, can be considered a
practical application of nanotechnology in skincare for their ability to efficiently remove
makeup and skin impurities [38,39]. Polymeric micelles, a specific class of micelles, are
colloidal systems formed of copolymers consisting of both hydrophilic and hydrophobic
monomer units. Polymeric micelles demonstrate advantageous attributes as cutaneous
nanocarriers both for cosmetic applications and as a topical medicine, encompassing
enhanced drug solubilization within the skin, heightened partitioning of hydrophilic
drugs into the stratum corneum (SC), targeted drug localization within hair follicles and
keratinocytes across distinct epidermal layers, and the establishment of controlled and
sustained release through the skin [40,41].

Liposomes are spherical vesicles composed of one or more lipid bilayers separated by
internal aqueous compartments, thus being composed of amphiphilic molecules, contain-
ing a hydrophobic and a hydrophilic portion, and being able to transport large quantities of
both lipophilic and hydrophilic drugs. These systems have been widely studied as possible
agents of drug vectorization through the skin, presenting some benefits such as the stabi-
lization of drugs, decreased systemic absorption, and the ability to increase the permeability
of a molecule at the topical level due to their ability to increase the fluidity of the lipids
that constitute the stratum corneum; in addition to that, conjugated with other molecules
that aid permeation, they can guarantee a sufficient amount of the drug in the target site.
However, they still present problems of stability and toxicity [42]. When phospholipids
of herbal origin and phytochemicals are used, the vesicles are called phytosomes, with
improved bioavailability and stability [43]. Non-ionic surfactants and cholesterol-like lipids
originate self-assembly nanovesicles, called niosomes, that can also trap several molecules
including phytochemicals, increasing their stability and encapsulation efficacy. This type of
vesicle presents a better stability and sustainability than classical liposomes and is used as
commercial ingredients [44].
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Micro- and nanoemulsions are, concisely, emulsions in which the droplets of the
dispersed or discontinuous phase are reduced to micro- or nanometric sizes, respectively;
thus, the difference between macro-, micro-, and nanoemulsions lies in the size of the
particles that reflects the physical stability of the dispersed system [45]. Impaired stability
in these emulsions may compromise their use for commercial purposes.

Micro- and nanoparticles are solid systems generally composed of polymers (natural,
synthetic, or semi-synthetic) capable of organizing themselves into vesicles, thus func-
tioning as possible drug vehicles. As regards their structure, the terms microparticle and
nanoparticle cover micro- and nanospheres and micro- and nanocapsules. Micro- and
nanospheres refer to vesicles in which the drug is confined to the core (which may be
liquid or solid), surrounded by the shell. Micro- and nanocapsules are vesicles in which
the drug is homogeneously distributed throughout the matrix. These systems have wide
applicability, with ocular, intramuscular, oral, and dermal uses [46].

Scale-up problems, a lack of industrial batch uniformity, physical instability, clinical
performance, and a deficient regulatory framework are the main obstacles to the mar-
keting of nanosystems, which are more widespread in cosmetics than in pharmaceutical
products [46,47].

4. Compounded Medicines

Compounded medicines are unique, tailor-made products for a patient that take into
account not only their therapeutic needs but also their individual characteristics, enhancing
the success of the treatment. They are prepared based on a physicians’ prescription, or a
formulary or pharmacopoeia, and formulated and dispensed under the responsibility of a
pharmacist, either in community or hospital pharmacies [48,49].

Compounded medicines in general can overcome the standardization of pharma-
ceutical industrial products and may solve several patient problems in obtaining their
medication [48,50]:

• The absence of marketed medicines. The pharmaceutical industry often discontinues
drug commercialization due to technical or commercial reasons. Also, in the case of
rare diseases, there are only a few insufficient options [51];

• Unsuitable pharmaceutical forms for patients with routes of administration unavail-
able or unconscious patients, or in the case of routes of administration that are difficult
to use, such as solid oral forms for children or the elderly;

• Inadequate dosages for the pathophysiological needs of patients such as pediatric,
geriatric, and renal or hepatic impairment, or for dosage titration needs;

• Patients intolerant to some substances (e.g., lactose), diabetics (e.g., sucrose), allergic
patients (e.g., parabens), or where one needs to avoid drug interactions [52];

• The association of active substances to improve and facilitate the dosage regimen in
the case of comorbidities;

• The adequacy of the amount of product to be dispensed, allowing adjustment to the
patient’s regimen needs;

• The use of unstable active substances with a short shelf life and complex stability,
which may be an obstacle to their marketing;

• Improving therapeutic adherence by optimizing vehicles according to patient prefer-
ences (organoleptic characteristics) and disease characteristics;

• Small-scale formulations for clinical trial application [53].

Compounded medicines have their drawbacks. Since they are produced on a small
scale and outside an industrial setting, there may be a less uniform presentation. Chemical
interactions between ingredients may occur since the formulations are not as standardized
as an industrialized product. Therefore, quality issues should be taken into account in
a risk–benefit analysis, considering the patient context. Additionally, the definition of a
shelf life is often not defined based on stability studies of the final product, but rather
indirectly based on information of the active substances, the type of vehicle, and the
packaging. Compounded medicines can be subject to formulation errors with very serious
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consequences. Most errors are due to contamination (particularly critical in parenteral
formulations) or dosage (causing under- or overdosage) [54,55]. Finally, there are economic
issues to consider, as compounded medicines are often more expensive than industrialized
ones and may vary among dispensing pharmacies.

Dermatology and aesthetic medicine are medical specialties that are increasingly
resorting to the prescription of compounded medicines as a form of therapeutic customiza-
tion and increased therapeutic effectiveness [56]. Manipulation allows the choice of the
excipients best suited to the characteristics of the lesions and the patient’s needs, as well
as the best combination of active substances in a single formulation that is most suitable
individually [57]. Much of the therapeutic success is centered on the appropriateness of
individualized therapeutic doses and the choice of the most suitable vehicles/bases [2].

5. Proprietary Vehicles/Bases

Therapy focused on the patient and their individual needs is a desirable approach
when the goal is to obtain the best results with the highest effectiveness. A tailored
therapy through compounded medicines requires skills from the prescribing physician and
also from the formulating pharmacist to solve scenarios that can sometimes be complex.
Furthermore, the product choice and the concern over sensory aspects become fundamental
for user adherence [50].

It is expected that topical compounding medicines present pleasant sensorial char-
acteristics, easy application and spreadability, and physicochemical and microbiological
stability, among others defined by the intended purpose. It is the pharmacist’s responsibil-
ity to ensure the quality and safety of the compounded product delivered [2]. Since the
development and formulation of suitable pharmaceutical forms can be a very complex task,
the use of proprietary bases/vehicles can be of great importance.

Proprietary bases and vehicles are semi-finished products that are ready to be used in
the preparation of compounding products. They present advantages such as the following:
they are optimized in terms of stability and organoleptic characteristics so the safety and
quality are assured because they are often prepared in industrialized units; they simplify
medical prescriptions; they are easy to prepare without requiring in-depth knowledge of
the formulation and reduce the manufacturing time and need for specialized equipment;
they guarantee product uniformity between different batches and manufacturers; and there
may be economic advantages by reducing the number of raw materials to be purchased.
Proprietary bases/vehicles have been extensively studied regarding their microbiological,
chemical, and physical stability and their compatibility/incompatibility with several APIs.
Overall, a major reason to use semi-finished products as proprietary bases/vehicles is to
obtain a higher-quality final product with a more reliable safety and stability profile when
compared to non-standardized preparations. Proprietary vehicles/bases can be intended
for local action, which means that the APIs only minimally penetrate the stratum corneum
or can also be appropriate for transdermal action, including permeation enhancers to
potentiate the delivery of adequate drug quantities into the systemic circulation or deeper
subcutaneous tissues [6]. Moreover, it is always necessary to verify possible incompatibili-
ties between the active substances and the excipients that constitute the vehicles/bases, as
well as to follow good manufacturing practices for compounding medicines.

This study aims to comprehensively analyze the properties and applications of existing
proprietary bases/vehicles and assess their coverage of current cosmetic formulation and
compounding-medicine needs.

6. Search Method

The websites and catalogues of known suppliers of proprietary compounding for-
mulations distributed in the EU and USA were searched to compile the bases/vehicles
commercially available for topical application. The commercial designation and com-
position of each base/vehicle (when available) are described in Table S1 (Supplementary
Material). The frequency of bases/vehicles corresponding to the properties, namely applica-
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tion area, physical form, typical application, type of dosage form, and claims made in each
proprietary base/vehicle analyzed, were calculated. The data collection was performed
until 20 October 2023.

7. Results

The main characteristics and composition, among other information regarding propri-
etary bases and vehicles currently commercially available, was thoroughly analyzed. Nine
suppliers and 138 proprietary topical bases/vehicles were identified (Table S1) [58–66].

Semisolid products (84.1%) were more common than liquid formulations (15.9%).
Cream was the most popular topical base, whilst foam was the most used vehicle. Among
creams and lotions, O/W systems were by far the preferred ones (Figure 1).
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Several anhydrous formulations are also available (12.3%), probably to address the
instability in water of some APIs (Table 1). Most topical products (68.8%) do not specify
the application area. Some free-from claims, such as “free from parabens” (40.6%), are
mentioned. Few nanodelivery systems (5.8%), such as liposomes, are used in the com-
mercial formulations analyzed. The majority of the vehicles/bases mention either their
compatibilities or incompatibilities with some APIs (58.0%). The use of natural excipients
is pursued by some suppliers (21.7%).
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Table 1. Categorization of proprietary topical vehicles/bases according to information indicated by
the manufacturer (body area and therapeutic application, physical form and type of dosage form,
reported claims, compatibilities/incompatibilities, and composition).

Property Frequency (%)

Physical form Semisolid 84.1

Liquid 15.9

Type of dosage form

Cream 52.2

Ointments 12.3

Gel 19.6

Lotions 4.3

Solutions 2.2

Suspensions 0.7

Lacquer 0.7

Shampoo 2.9

Foam 5.1

With nanosystems 5.8

Body area

Unspecified 68.8

Face 0.7

Body 3.6

Face and body 0.7

Scalp 4.4

Face, body, and hair 2.2

Oral mucosa 2.2

Genital 15.9

Retal 0.7

Nails 0.7

Suggested therapeutic application

Dermatology 84.1

Cosmetics 15.9

Pain management 17.4

Immunotherapy 2.9

HTR 19.6

Not specified 2.9

Absence of *:

Sulphates 13.0

Petrolatum 26.8

Parabens 40.6

Fragrances 15.2

Preservatives 4.4

Colorings 13.8

Skin type

Sensitive skin 12.3

Oily skin 13.0

Injured skin 18.1

Dry skin 18.1
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Table 1. Cont.

Property Frequency (%)

Hypoallergenic 13.0

Non-irritating 8.7

Anhydrous 12.3

Occlusive 6.5

Non-greasy 20.3

Moisturizing properties 27.5

Compatibilities/incompatibilities Mentioned 58.0

Not mentioned 42.0

pH-stable ** 21.7

Good sensory properties *** 24.6

With natural excipients 21.7

Composition:

Complete 50.0

Incomplete 15.2

Not available 34.8
* the reported frequencies were calculated considering the total number of bases/vehicles listed in Table S1,
despite presenting or not data related to the criterium. ** formulations were considered pH-stable if they were
only stable over a pH range of less than four units. Anhydrous bases were excluded. Only proprietary bases with
pH information available were included. *** includes mention of “cosmetically elegant”.

8. Discussion

Proprietary bases/vehicles offer a convenient solution for personalized dermatological
treatment and skincare. The choice of the vehicle or base must consider the type of skin, the
pathological condition, and the application area [2,67]. It is also known that vehicles/bases
play an important role in the effectiveness of topical therapy, not only because they influence
drug stability and permeation, but they also influence patient satisfaction with treatment.
Thus, a product that meets every patient’s preference is unrealistic. The wide array of
textures, forms, and sensory attributes presented by the different commercial proprietary
bases/vehicles analyzed is highly useful to allow selecting a product best suited to the
disease, affected area, and patients’ preferences. The improvement in patient satisfaction
with treatment is also a key factor to promote adherence to medication, which is known to
be particularly low for topical treatments [18]. According to the analyzed products, 84.1%
are bases, whereas 15.9% are vehicles.

8.1. Topical Liquids: Solutions, Micellar Solutions, Suspensions, Shampoos, Sprays, Foams,
and Lotions

Considering the topical vehicles found, the majority are foams (5.1%), followed by
lotions (4.3%) and shampoos (2.9%). The greater availability of foams, to the detriment of
other types of topical vehicles, may be due to the innovation in their technology, which has
moved from hydroethanolic-based formulations to aqueous or emulsion-based foam [68].
Foams are a great contributor to improving patient compliance since they are generally well
tolerated, minimally irritating (as they contain fewer preservatives and alcohol), and do not
cause a greasy feeling on the skin [68]. Capillary foam bases or hydroalcoholic solutions
are examples of suitable vehicles for this purpose that are also commercially available.
Hair products are intended for contact with the hair and scalp, so they should be light in
texture, not cause discomfort upon application, and provide maximum invisibility. From
the shampoos analyzed, it was clear that half made claims of “sulfate-free” and “SLS-free”,
respectively, while the other half presented, as the anionic detergent, sodium laureth sulfate.
Sodium laureth sulphate is considered less irritating than sodium lauryl sulphate, which
justifies its increasing use [69]. The majority of lotions analyzed are classified as O/W
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emulsions (83.3%), whereas only 16.7% corresponds to W/O lotions. O/W lotions can be
especially useful in the treatment of exudative dermatoses, as they can provide a cooling
effect to the skin as the aqueous phase rapidly evaporates, and when the application area
is the scalp or another site with hair as they are easy to spread, mainly due to their low
viscosity [6]. On the other hand, since W/O lotions deposit as a film on the skin, they are
stickier and more difficult to spread than O/W lotions, constraining patient compliance.
Skin folds or pilous areas, special body areas that have unique characteristics, require
formulations adapted to the application site, like solutions, which could be found in 2.2%
of the analyzed products, or suspensions (0.7%), when the API is not soluble in the solvent.

8.2. Topical Semisolids: Creams, Ointments, and Gels

Conventional (ointments and creams) and more recent formulations (cream gels,
oily gels, W/S emulsions, foams) were found in the analyzed commercial products. In
fact, cream gels and oily gels demonstrated unique rheological properties, allowing for
easy spreadability and enhanced skin penetration [70]. W/S emulsions exhibited stability
and versatility, accommodating both hydrophilic and lipophilic active ingredients [71].
This is not only a demonstration of the advances in formulation technology but also
that manufacturers rely on formulations that have been extensively studied and have
proved their quality and effectiveness, thus avoiding unnecessary duplication and costs.
Conventional formulations were the most common among the bases analyzed, including
creams (52.2%), ointments (12.3%), and gels (19.6%). Specifically, bases for O/W creams
were the most predominant of all (Figure 1), which might be due to the fact that they
are significantly less greasy, less viscous, and more spreadable than W/O creams and
ointments, therefore being more appealing to some patients [6]. The commercial application
of O/W emulsion technology is limited by the higher formulation cost, the need for special
emulsifiers, and the generally unappealing esthetics due to an oily, heavy sensation when
applied to the skin [3,72].

Formulations for dry skin contain an emollient, humectant, and moisturizing prop-
erties. Emulsified systems that contain more oil and less water while maintaining the
hydration of the stratum corneum, such as W/O cream, ointments, and oleogels, and while
maintaining the hydration of the stratum corneum are adequate for dry skin [2,3]. This is
the case of W/O systems that were also found from many suppliers. On the other hand, for-
mulations to be applied on oily skin or acne-prone skin are based on oil-free vehicles, with
more water and less or no oil, such as hydrogel, cream gel, or solutions. Attributes such as
non-greasy (20.3%) and suitability for oily skin (13.0%) were claimed for several products.
Normal or combination skins should use moderate-fat-content formulas so they do not
increase oiliness in the most prone areas, namely O/W creams. Emulsified O/W systems
comply with this requirement and were widely represented in the proprietary products
analyzed. Sensitive skin is especially prone to irritation and sensitization. Formulations
which are hypoallergenic (13.0%), fragrance-free (15.2%), non-irritating (8.7%) or deemed
suitable for sensitive skin (12.3%) were also reasonably represented in the pool of topical
products analyzed.

8.2.1. Nanosystems

Nanosystems (5.8%) are seldom used and include liposomes, niosomes, and phyto-
somes. These innovative drug delivery systems may have improved drug stability and skin
penetration [73]. However, since these formulations can be expensive, scale-up process can
be troublesome, and the regulatory framework is more demanding [74].

8.2.2. Therapeutic Application

The different proprietary bases analyzed can also be distinguished by their therapeutic
application. Of the bases/vehicles analyzed for topical application, 39.9% were conceived
specifically for transdermal application, namely for pain treatment (17.4%), immunotherapy
(2.9%), and hormone replacement therapy (19.6%). Even though several bases revealed
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more than one typical application, the majority were revealed to be adequate for dermatol-
ogy applications (84.1%), namely with the incorporation of corticosteroids, antifungals, and
antibacterial active substances. Many of the scrutinized bases/vehicles claim to facilitate
the transdermal administration of diverse APIs, including analgesics for pain management
and hormones like testosterone and estriol for hormone replacement therapy. In fact, sev-
eral bases can be used for both local and transdermal applications, depending on the APIs
that are incorporated. Bases for transdermal use have been studied regarding API systemic
distribution and rate of absorption. A wide range of specialized excipients improve the
performance and customization of formulations. Some examples are the use of poloxamer
407/pluronic F127 for the enhancement of transdermal delivery, non-ionic glucoside-based
emulsifiers (e.g., cetearyl glucoside) for sensitive skin, and silicones to modulate texture
and elaborate oil-free products.

8.2.3. Claims

Some free-from claims, such as “free from parabens” (40.6%) and “free from colorings”
(13.8%), are relevant in addressing formulations for patients with allergies and hypersensi-
tivity to topical excipients. The claim “free from preservatives” (4,4%) is mainly associated
with anhydrous proprietary bases/vehicles. Other free-from claims are probably more
related to sustainability issues such as the absence of petrolatum. It is crucial to character-
ize the API compatibilities/incompatibilities of each proprietary base. More than a third
of the vehicles/bases (42.0%) did not mention incompatibilities with common dermato-
logical drugs, which constrains their application and raises stability issues. Anhydrous
formulations were also found (12.3%). In some cases, it was possible to avoid the use of
preservatives. These products are also helpful to improve the stability of APIs. Good sen-
sory attributes were claimed for several topical products (24.6%), whilst others emphasized
performance attributes like moisturizing properties (27.5%). These properties are relevant
from a patient perspective, especially for long-term treatments.

Sustainability plays a central role in today’s societal development. The pharmaceu-
tical industry is also addressing the goals of sustainable development, having adopted
sustainable management practices. Some of the pharmaceutical excipients are classified
as persistent and can accumulate in the environment. For a more sustainable approach
that preserves resource availability and decreases the impact on the environment, it is
important to decrease the use of excipients like oils, whose refinement generates significant
waste, water, and petroleum derivatives that are not biodegradable and use minimalistic
compositions. These concerns are depicted in some of the formulations which are free from
petrolatum or surfactants, or even water-free. Saving manufacturing time, energy, and
resources can also be achieved by using these ready-to-use products.

A wide array of products and applications were covered by the commercial formu-
lations. Even so, some unmet needs could be identified like vehicles/bases for otological
application. Sticks or related pre-prepared bases, which can be useful for application
in small areas and are practical to carry, were also missing. The possibility of using a
base/vehicle to obtain sprays was not mentioned in the characteristics provided by the
manufacturers, although several liquid formulations can be dispensed as sprays. Few prod-
ucts reported the application area, which is useful information for base/vehicle selection for
the intended application. In our examination of proprietary dermatological and cosmetic
bases/vehicles, it was observed that nearly half of the suppliers either did not disclose the
complete composition or did not provide any information. Constituents like ceramides and
cholesterol, major components of the stratum corneum, would be anticipated in proprietary
bases/vehicles for application on compromised, dehydrated, or dry skin [75]. However, our
analysis revealed the absence of these ingredients in the bases/vehicles considered in this
study. It is essential to acknowledge, however, that their absence in our findings does not
definitively imply their non-existence, given that certain compositions remain undisclosed.

Only 2.2% reported high usage flexibility (face, body, and hair), which can be an inter-
esting approach to reduce costs for compounding pharmacies. The information provided
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by suppliers, like composition or incompatibility with common dermatological APIs, is
often incomplete, which constrains the decision making when selecting the formulation.
Furthermore, it is essential to acknowledge the absence of a comprehensive database en-
compassing all suppliers and their respective proprietary topical bases/vehicles, implying
that our study might not include every available option. Additionally, the variability in the
information provided for each base/vehicle poses a limitation to our research analysis.

9. Conclusions

The application of topical formulations is a resource widely used for the maintenance
of skin health and treatment of numerous skin disorders. Proprietary topical bases/vehicles
play an increasingly important role in the formulation of products for topical application,
with some aiming to treat superficial skin disorders or maintain/restore skin integrity, and
others aiming to reach the systemic circulation that are useful in pain management or hor-
mone replacement therapy. The constant development of new excipients and formulation
technology has provided advancements in products with light and pleasant textures, better
performance, and stability, enhancing patient satisfaction with treatments.

The availability of proprietary bases/vehicles offers the potential to decrease the
manufacturing expenses associated with compounded medications, as a singular base
can encompass various APIs catering to diverse therapeutic applications. The proprietary
bases/vehicles analyzed exhibit a broad range of dosage forms, textures, and sensory
attributes that cover a wide array of applications, namely dermatological and cosmetic,
from conventional to more modern dosage forms. The majority of the products included
in this study belong to the category of semisolids. Among these, creams emerge as the
foremost topical base, followed by gels and ointments. Besides acting locally on the skin,
almost a third of these proprietary bases/vehicles have also been studied in terms of the
transdermal application of APIs.

Although some information is missing (e.g., composition and compatibilities/
incompatibilities with APIs) for a complete assessment of each proprietary topical base/vehicle,
the compilation of this information is not described elsewhere and is an unvaluable tool for
pharmacists and prescribing physicians.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/cosmetics11010016/s1, Table S1: List of the analyzed proprietary
bases/vehicles organized by supplier, and respective composition.
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