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Abstract 
The skin is the most extensive and outermost organ in the body and can be 
greatly exploited both from the point of view of alternative routes of systemic 
drug delivery and treatment of dermatological diseases. Because of its main 
function as a barrier against harmful external agents, it also becomes a barrier 
to drug administration, but there are strategies to reduce this limitation of 
this promising route of administration. The development of polymer-based 
film-forming formulations is extensively studied for this purpose, since the 
formation of a film on the skin increases the contact time of the drug, for this 
being characterized as a controlled release reservoir system. There are a mul-
titude of possible polymers to compose these formulations and their choice 
must be made according to the purpose of each application. This work, 
therefore, aims to study the state of the art of film forming systems for topical 
application of pharmaceutical formulations. 
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1. Introduction 

Pharmaceutical research faces the major challenge of developing new technolo-
gies to give formulations different characteristics that overcome the therapeutic 
limitations of traditional dosage forms, including adjustable release profiles, 
flexibility of use, ability to carry more than one active ingredient, improve pa-
tient availability and compliance [1]. 

Whether it is for topical application of dermatological dysfunctions or for 
transdermal application of systemic action, the skin is an increasingly explored 
route of administration, as it has no gastrointestinal side effects, avoids the me-
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tabolization of active ingredients by first pass effect, and is of easy application in 
individuals with swallowing difficulties, such as the elderly and children, for 
example [1]. However, the skin’s main function is to be a barrier against external 
agents, so, even though it is a promising route of administration, it is not so eas-
ily passable [2] [3]. 

Conventional topical dosage forms, such as cream, gels and ointments, are 
called semisolids. These usually have an unattractive sensory appearance and do 
not guarantee prolonged skin contact with the drug, requiring repeated applica-
tions throughout the day and may therefore cause less patient adherence to 
treatment. Therefore, the development of formulations that overcome this tech-
nological barrier may be crucial for improving the treatment of dermatological 
diseases [4] [5]. 

In this context, polymeric film-forming systems are being explored both in the 
treatment of dermatological diseases and in cosmetic products as potential for-
mulations to reduce the inconveniences of topical application [4]. 

Given the above, the main objective of review will be to elucidate the anato-
mophysiological characteristics of the skin and to conduct a survey of the state 
of the art of film forming systems in the topical release of pharmaceutical agents. 

2. Skin 
2.1. Skin Anatomophysiology 

The skin is the most accessible organ of the body, in an adult its surface meas-
ures approximately 2 m2 and is what separates the external environment from 
the interior of the body and performs functions such as: protective barrier 
against mechanical and chemical actions, pathogen invasion and ultraviolet rad-
iation (UV); water loss barrier, temperature regulation, skin peeling detoxifica-
tion system, primary defense system, also being a sensory organ and defining 
appearance. The epidermis is the uppermost layer of the skin and the cell types 
present in it are keratinocytes, melanocytes, Langerhans cells, and Mekel cells [6] 
[7] [8]. 

Keratinocytes are the main components of the epithelial barrier. Basal layer 
cells are mitotically active and adhere to the basement membrane, which sepa-
rates the dermis from the epidermis. These multiply and change their morphol-
ogy, shape and polarity as they move to the uppermost layer of the epidermis. 
After the basal layer comes to the spinous layer, then to granular and lastly the 
stratum corneum. When cells reach this last layer, they enter the cell death 
process, damaging their organelles and their nucleus, ceasing all their metabolic 
and transcriptional activity and their matrix is filled with dense keratin fila-
ments, forming the skin layer that is in contact with the cell environment, whose 
component cells are called corneocytes [6]. 

The melanocytes are distributed in the basal layer and its function is to pro-
duce melanin and transport it to the keratinocytes, being responsible for the skin 
tone. Melanin has a protein structure and is found as a pigment within melano-
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cytes. It is the main agent against harmful effects induced by UV rays [6] [9]. 
Langerhans cells are responsible for recognizing and eliminating antigens that 

cross the epidermal barrier. They are usually located in the spinous layer of the 
epidermis. Mekel cells are located in the basal layer and are mechanoreceptors. 
The dermis is located below the epidermis and they interact, which forms the 
structure of the skin. It can be subdivided into 3 layers: papillary, sub-papillary 
and reticular layer. It is composed of cells, nerves, blood vessels and epidermal 
appendages, such as the sebaceous and sweat glands. Most of it is composed of 
amorphous connective tissue and fibrous and filamentous components, which 
form the extracellular matrix (ECM). The papillary and sub-papillary layers are 
flexible, have thin collagen fibers, elastic fibers and are rich in water. The reticu-
lar layer is stiffer because the collagen fibers are thicker and connect to each 
other by elastic fibers, forming a more complex network [6] [10]. 

The dermis gives the skin structural strength and robustness, assisting in 
functions such as mechanical protection, sensory stimulation, and thermal regu-
lation. The main cellular constituent of the dermis is fibroblasts [6]. 

Fibroblasts are responsible for producing the dermis extracellular matrix 
(ECM) components, which are the structures that confer several key characteris-
tics for skin functions, namely collagen fibers, elastic and proteoglycan fibers, 
and glycoproteins [11]. 

Collagen fibers account for 70% of the dry mass of the skin and are responsi-
ble for imparting tensile strength to the skin through its excellent mechanical 
strength characteristics. Among the different types of collagen fibers in the der-
mis, collagen I and II are the most abundant. Elastic fibers are responsible for 
the skin’s ability to deform and then retreat to its previous state, a property 
called resilience [11] [12]. 

Finally, glycosaminoglycans have the function of maintaining skin hydration, 
as they are polysaccharide chains that are capable of binding to a high volume of 
water. The main component of this class is hyaluronic acid [11] [12]. 

The last layer of the skin is the hypodermis. It is the subcutaneous layer, 
composed of adipocids (fat cells) that assist in thermoregulation, storage, energy 
supply and mechanical protection functions [6]. 

2.2. Skin as A Road of Pharmaceutical Administration 

Topical application refers to any application on any surface, whether on the skin 
or mucous membranes (vaginal, nasal, ocular). The skin as a route of adminis-
tration offers several advantages over the others, but because it is the largest and 
most external organ of the body, its function is to give our body protection 
against external agents. With active ingredients it is no different, the skin also 
plays its barrier role when it comes to the absorption of drugs. Normally, re-
duced quantities of the active ingredient become available for action and the re-
mainder is lost on the surface, not being able to permeate the skin or even the 
vehicle itself preventing the diffusion of the drug to the site of action [3] [13] 
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[14]. 
As there is such difficulty in overcoming the epidermal barrier, it is often ne-

cessary for semi-solid formulations to be applied several times a day to achieve 
the therapeutic goal, since the substantivity of a topical formulation is related to 
its permanence in the skin and its resistance to removal by washing and by fric-
tion. In addition, these conventional formulations generally lack in sensory at-
tractiveness, which may cause the patient’s lack of motivation to reapply the 
product. All of this may be a reason for poor adherence to treatment [2] [4] [13]. 

The development of topical formulations that can stay in contact with the skin 
longer and, consequently, offer a reduction in the need for reapplication is of 
great dermatological interest [4]. 

Polymeric film forming systems (FFS) are very promising formulations in the 
dermatological field, because they overcome the limitations mentioned above. 
These systems are produced from a solution or emulsion that have in their 
composition polymers that form films upon application, and these become a re-
servoir system of the active principle on the skin, thus increasing the time of 
contact of the drug with the administration pathway [3]. 

These systems have been studied for transdermal administration of steroid 
hormones, analgesics, development of mucoadhesive systems for gastric reten-
tion, and as an alternative to patching, aiming to improve drug safety and effi-
cacy. In the area of dermatological diseases there are also various applications 
such as antifungal administration, treatment of burns, wounds, and also have the 
role in the prevention of transepidermal water loss, thus assisting in skin hydra-
tion and other applications in skin care products [4] [15] [16] [17] [18] [19]. 

3. Film Forming Systems 
3.1. Important Parameters in Film Formation 

The process of forming a film appears to be simple, as it consists of spreading a 
polymer solution over a surface followed by evaporation of the solvent, which 
results in the formation of the polymer solid film. However, there are some pa-
rameters of this process that should be highlighted in order to better understand 
its step-by-step and to develop smarter systems. They are solution viscosity, po-
lymer solubility in the chosen solvent, polymer chain molar mass and solvent 
evaporation rate [20]. 

As the solvent evaporates, the polymer chains interpenetrate when at a gel 
state and eventually solidify into film upon complete evaporation of the solvent. 
This phase of interpenetration of the chains is dependent on the viscosity of the 
solution, which is a property that indicates the hydrodynamic interaction be-
tween polymer and solvent. As the concentration of the polymer increases, the 
viscosity of the solution also increases. Viscosity also depends on the molar mass 
of the polymer, which, when higher, results in higher viscosities at a given tem-
perature [20] [21]. 

The solubility parameter is regarded as a qualitative measure of the extent of 
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polymer solvation. A greater end-to-end distance of the structure in the polymer 
chains generally improves the adhesion of the resulting film to the surface where 
the solution is being applied to, since a larger portion of the polymer is exposed 
to interact with the surface in question [20]. With the loss of the volatile com-
ponent of the vehicle, the concentration of the drug to be released also increases, 
reaching a state of supersaturation on the skin surface. Supersaturation results in 
improved drug flow by increasing the thermodynamic activity of the formula-
tion without affecting the skin barrier. However, supersaturated systems are un-
stable and, if they culminate in drug precipitation, all advantages of this type of 
system are lost [8] [22]. 

3.2. Appeal for New Formulation Technologies - Polymers 

Polymers can be extremely versatile components when used in traditional for-
mulations that break new ground for different designs and promise to improve 
their performance by presenting functions such as capsule binding agents, tablet 
film coating agents and emulsion and viscosity enhancers. Some of the polymers 
are administered together with bioactive drug molecules. In addition, polymers 
can provide more modern systems involving controlled drug release, improved 
bioavailability and minimization of side effects in different ways, such as [17] 
[23] [24]: 

1) Small size polymer particles that can promote optimal drug release to the 
site of action; 

2) Polymeric systems with aggregated drugs, since they offer controlled re-
lease, avoid cases of overdose and side effects and nevertheless release the effec-
tive dose; 

3) Biodegradable polymers are broken down into biologically compatible mo-
lecules and can be metabolized/secreted naturally; 

4) Reservoir systems may increase the solubility of certain drugs; 
5) They are more easily moldable property systems to meet certain therapeutic 

treatment needs, such as different molar masses, ligand insertion, etc. 
In the context of topical formulations, polymeric film forming systems (FFS) 

created in situ after administration are a more efficient topical formulation al-
ternative that can promote more patient compliance as it provides the required 
dose of drug and allows less frequent administration. The rationale involved in 
this type of formulation is the formation of a film on the skin through the eva-
poration of the solvent that serves as a drug reservoir system and/or an agent 
that slows its release, promoting greater control of the active principle contained 
in its molecular form [4] [5]. 

One of the advantages of FFSs is that they have more cosmetic/sensory attrac-
tiveness attributes than traditional semi-solid formulations because they are fast 
drying, less greasy and almost invisible. In addition, since it has prolonged skin 
contact and drug release occurs over a prolonged period, it is necessary that the 
formed film has sufficient flexibility to adapt to application site movements, high 
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substantivity (resistance to sweating, washing, clothing) and strong adhesion to 
the skin [2] [4]. 

FFSs are generally classified according to their affinity for water and their 
substantivity and are divided into 2 categories: hydrophilic or lipophilic [4] [5]. 
• Hydrophilic: have low substantivity and water resistance. Usually used as 

skin drug reservoir systems. 
• Lipophilic: have greater substantivity and water resistance. Not only do they 

form reservoir systems on the skin, but they can also form within the skin, 
for its hydrophobic characteristic is similar to the skin. 

One of the critical points of this type of formulation is the immediate evapo-
ration of volatile components, which may lead to the drug supersaturation and, 
consequently, its crystallization, as the environment becomes thermodynamical-
ly unfavorable to its molecular state. This can be controlled by the addition of 
nucleation inhibiting excipients [13]. 

In addition, the control of the release profile should be studied, since the 
chemical nature of the drug and the polymer, as well as their concentrations and 
the use of other excipients as plasticizers for increased release, directly influence 
the therapeutic effect [1] [4] [13]. 

Although the technology of film-forming materials is an innovative and 
promising approach in the context of controlled drug release, there are still few 
studies addressing their in vivo use, and further study of the relationship be-
tween polymeric matrices and properties is still needed. Materials obtained for 
the desired biomedical applications can be used either as a wound protection 
device or as a drug release retardant. 

The polymeric matrices used in these formulations are quite varied. Biopoly-
mers, polymers of natural origin, such as alginate, cellulose derivatives, Arabic 
gum, starch, etc., are examples of polysaccharides widely used in the market. 
However, they have the disadvantage of variations in quality and lack of safe 
supply, as it depends on a natural source to be extracted [25]. 

Synthetic polymers are also well exploited in this type of formulation. Eudra-
git R is an acrylate copolymer that is widely used by the pharmaceutical industry 
as coating agents and may also be applied as film forming agents in FFS [2]. 

3.3. Discussion on Film Forming Formulations 

The topic, film-forming systems, has been much discussed in the last 5 years. 
From 2013 to 2015, although it appeared in several publications, there was a 
drop in the total amount of studies. However, in 2017 this subject returned to 
the agenda and again the number of publications on these systems increased, as 
shown in the chart below. 

In order to evaluate how these formulations are prepared in the pharmaceuti-
cal field, some studies have been selected focusing on the development of differ-
ent film forming systems for the most diverse applications in topical formula-
tions, which are proof that these systems go far beyond traditional polymeric 
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solution, making it necessary to perform the most varied characterization tests 
depending on the objective of each study. 

The work of Garvie-Cook et al. (2015) presented the evaluation of the effect 
caused by the addition of a lipid component (medium chain triglyceride - MCT) 
in the formulation of both hydrophilic (Klucel® LF - hydroxypropylcellulose) 
and hydrophobic polymers (Eudragit® RS - Acrylate/Ammonium Methacrylate 
Copolymer and Dermacryl® 79 - Acrylate/Octylacrylamide Copolymer). The 
drug used to evaluate the effect on system release was Betamethasone, a hydro-
phobic corticosteroid. The developed systems were polymer solutions containing 
or not MCT or plasticizer, being created from the dissolution of the polymers in 
absolute ethanol and later addition of the drug. The formulations developed are 
summarized in “Table 1” [13]. 

The results of the release tests vary with the polymer variations chosen and the 
addition of other components in the formulation (MCT and plasticizer). 

The results were performed in an ex vivo pig ear model for the evaluation of 
the skin uptake profile. The release performances of a single ointment and sys-
tems with Eudragit® and Klucel® were compared. The difference in Eudragit® 
was only due to the difference in drug retention in the stratum corneum, while 
in the deeper layers of the skin the distribution was similar. Since the absorption 
of the drug was higher in the Eudragit® compound FFS, Dermacryl® was consi-
dered to have an even greater hydrophobic character for comparison of results 
and it was possible to make a relationship between the increase of the absorption 
of the drug through the skin and the increase of the lipophilicity of the polymer. 
This happens because hydrophobic components are capable of creating drug in-
teractions that make them a better reservoir in both the polymeric film on the 
surface and within the stratum corneum, allowing release to occur over a longer 
period. This also applies to the incorporation of MCT, which increased the hy-
drophobic load of the formulation and made a significant increase on the drug 
delivery after 6 - 8 hours of application [13]. 

Another study that uses polymers and the drug in common with the previous 
one is that of Frederiksen; Guy; Petersson (2015), whose goal is to create pro-
longed release formulations using the skin as a route of administration. Firstly, the 
effect of polymeric film formation was evaluated, and the polymers used were: 
hydroxypropylcellulose (Klucel® LF); hydrophobic copolymers: polymethacrylate 

 
Table 1. Composition of the film forming system formulations (% w/w), all with 1.2% 
w/w Betamethasone [13]. 

Formulation Components Klucel® LF Eudragit® RS Dermacryl® 79 

Polymer 5.0 5.0 5.0 15.0 15.0 15.0 10.0 

Plastifier/Lipid 
TEC - 1.0  - 3,0 - - 

MCT  - 1.0 - - 3.0 - 

Solvent 
Ethanol 95 94 94 80 77 77 90 

Water - - - 5.0 5.0 5.0 - 
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(Eudragit® NE - Poly(ethyl acrylate-co-methyl methacrylate and Eudragit® RS) 
and polyacrylate copolymer (Dermacryl® 79). Then, the impact of the incorpo-
ration of plasticizers (triethyl citrate, tributyl and dibutyl sebacate) was analyzed. 
The formulations are summarized in “Table 2” [4]. 

In this study also polymer solutions were developed in absolute ethanol, with 
and without plasticizers (20% w/w in relation to pure polymer) and with Beta-
methasone (1.2% of polymer). The final polymers studied were Klucel®, Eudragit 
(NE and RS) and Dermacryl® at the concentrations that had the best perfor-
mance in relation to fast drying, translucency and no sticky effect. 

Although the methodology used for the development of these solutions is sim-
ilar to the one from the previous study, new questions were addressed regarding 
the critical points of formulation for topical application. 

Firstly, the addition of plasticizers was evaluated, which did not result in any 
visual effect on the structural and flexibility characteristics of the obtained films, 
but the Klucel® formulation became foggier with the addition of more hydro-
phobic plasticizers (TBC and DBS). In the evaluation by differential scanning 
calorimetry, it was observed that in all cases, the glass transition temperature of 
the polymers was reduced with the presence of plasticizers, this was an impor-
tant factor to be analyzed, since for the films to have an appropriate flexibility on 
the skin surface, the material Tg must be less than the skin temperature (ap-
proximately 32˚C). This parameter was especially important for Eudragit® RS 
formulations, which resulted in Tg of 65˚C, making it necessary to use FFS plas-
ticizers in compositions with this polymer. 

Still regarding the role of plasticizers in the studied FFS, all of them increased 
the release of the drug. This may be justified by the greater mobility of the poly-
mer chains and consequent greater free volume in the formed films, which faci-
litates the diffusivity of the drug by the film and thus increases its release to the 
skin. 

In relation to the characteristic of polymers, the one that had the highest drug 
release from the formed film was Klucel®. The authors justified this result by its 
hydrophilicity and the low solubility of Betamethasone in this polymeric matrix, 
which causes a greater tendency for the drug to escape from the film in question.  

 
Table 2. SFF Formulation Composition (%p/p) [4]. 

Formulation Components Dermacryl® Eudragit® NE Eudragit® RS Klucel® 

Polymer 10 7.5 15 15 15 15 5 5 5 5 

Plastifier DBS - -  3 - - - 1 - - 

TBC - - - - 3 - - - 1 - 

TEC - - - - - 3 - -  1 

Solvent Etanol 90 81.3 80 77 77 77 95 94 94 94 

Água - 11.2 5 5 5 5 - - - - 

Adapted of FREDERIKSEN; GUY; PETERSON, 2015. 
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In addition, the hydrophilic character of Klucel® promotes water absorption 
through the film over time, which makes the environment even less favorable for 
the hydrophobic drug, further increasing its release. In contrast, the hydrophob-
ic polymers have the slowest release profile and an initial burst was observed, 
which shows less control of the polymeric film over drug release. 

Film forming solutions are not the only ones available and applicable in the 
pharmaceutical field. In the study by Tongnuanchan et al. (2015), the research-
ers prepared a film-forming emulsion. To obtain this type of formulation, a 
film-forming solution was first prepared from gelatin powder obtained from ti-
lapia skin, a species of fish, which was dissolved in water under heating and then 
glycerol was added as plasticizer. To this FFS was added the mixture of palm oil 
(emulsion oil phase) and lecithin (surfactant) at different concentrations, under 
intense stirring in homogenizer for a few minutes [26]. 

Unlike film-forming solutions, it has been observed that the addition of oil 
makes the formulation less translucent. The higher the oil concentration, the less 
translucent the film formed. 

In addition, it was evidenced that increasing the oil concentration in the for-
mulation also had consequences on film thickness, as higher palm oil concentra-
tions resulted in thicker films. This is due to the simple increase of the solid 
component of the formulation in the form of droplets which make it difficult to 
package the polymer chains, generating thicker films as the oil concentration in-
creases. 

FFS has also been widely studied in tissue repair and wound and burn treat-
ment, as they offer advantages over their application in large areas and drug re-
lease profiles, mainly for their ability to prevent body fluid loss and protection 
against external contamination, among others [17]. In order to create an Aloe 
vera formulation and a vitamin E acetate derivative for wound care, different 
concentrations of the formulation polymers (polyvinyl alcohol - PVA and so-
dium alginate) were studied, found in “Table 3”, as well as their interference 
with the properties and characteristics of the formed films in “Table 4”. 

As a result, all films showed apparent adequate flexibility and strength as they 
were easily manipulated during the study. In addition, all were completely solubilized 

 
Table 3. Concentration (%p/p) of formulation components [26]. 

Components F1 (%p/p) F2 (%p/p) F3 (%p/p) 

PVA 35 30.25 25.5 

HIALURONATE 9.5 9.5 9.5 

SORBITOL 27.9 27.9 27.9 

PEO 12 NF (1000 kDa) 13.50 13.50 13.50 

SODIUM ALGINATE 9.5 14.25 19 

VITAMIN E 3.6 3.6 3.6 

Aloe vera 1 1 1 
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Table 4. Vitamin E and Aloe vera films characterization and mechanical properties [26]. 

 F1 F2 F3 

THICKNESS (µm) 50 ± 0.45 74.00 ± 0.55 74.00 ± 0.54 

WEIGHT (mg/m2) 20.70 ± 0.05 20.54 ± 0.08 20.66 ± 0.07 

% VITAMIN E (p/p) 3.54 ± 0.10 3.55 ± 0.10 3.55 ± 0.10 

WATER CONTENT (%) 5,36 ± 0.04 2.95 ± 0.28 1.48 ± 0.51 

E𝑏𝑏 (%) 141.83 ± 12.43 132.78 ± 3.81 128.31 ± 2.62 

TS𝑏𝑏 (N/mm2) 4.14 ± 1.24 4.13 ± 1.36 4.74 ± 1.41 

 
within 24 hours in water immersion, an important property for wound care, 
since exudates (inflammatory fluids) from tissue damage solubilize the film, al-
lowing drug release. 

The strength and elasticity of the film were measured by the parameters: Ts𝑏𝑏 
and εb. The εb of the film decreased with increasing alginate content from F1 to 
F3, as seen in “Table 3”. The most resistant and least elastic formulation was F3, 
with a 2: 1 ratio of alginate and hyaluronate. The F1 formulation, with a 1: 1 al-
ginate/hyaluronate ratio, showed higher elongation capacity and lower tensile 
strength. This behavior may be due to the higher water content resulting from 
the hygroscopic contribution of hyaluronate. The intermediate formulation F2 
showed a tensile strength equal to F1 and a percentage of εb not significantly 
different from F3. 

An important factor for the properties of films is the amount of plasticizers. 
The addition of plasticizer reduces intermolecular forces along polymer chains, 
improving their flexibility, while reducing stress on disruption. These interac-
tions are necessary to prevent films from becoming brittle, thus facilitating their 
handling and use, although their use implies changes in the polymer structure. 
In prepared films, the increase in alginate content led to lower Ts and εb values 
despite a constant sorbitol plasticizer content. However, this may be significantly 
related to the reduction of the residual water content. In fact, water molecules 
are generally considered to be the most natural plasticizers of hydrophilic poly-
mer-based films. 

In the study by Ammar et al. (2013), 15 different formulations were prepared 
with variations in component concentrations. The formulations chosen for test-
ing were those with a total polymer concentration of 5%, as it was the concentra-
tion that presented the best release efficacy [2]. 

The polymers used were: Eudragit EE, RL and RS and polyvinylpyrrolidone 
(PVP). Also, as part of the formulations were plasticizer, ethanol, and the drug 
(Ketorolac, anti-inflammatory), as described in “Table 5”. 

These different formulations were chosen with different release profiles to in-
vestigate whether they would show the same pattern in the permeation study as 
in the release study or not. 

In the release study, in order to increase the release efficiency of ketorolac of  
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Table 5. SFF formulation composition (%p/p) [2]. 

FORMULATION ERS ERL EE PVP DIBUTILFTALATE ETHANOL DRUG 

F1 5% - - - 4% 89% 2% 

F4 - 5% - - 4% 89% 2% 

F13 4% 1% - - 4% 89% 2% 

F14 4% - 1% - 4% 89% 2% 

F15 4% - - 1% 4% 89% 2% 

 
the 5% ERS (F1) film-forming polymeric solution, new formulations were pre-
pared by combining 4% ERS with 1% more hydrophilic polymers (ERL, EE and 
PVP). This attempt was able to increase ketorolac release as F13-15 showed 
higher release efficiency when compared to F1. This can be attributed to the fact 
that the presence of hydrophilic polymers creates pores and channels that would 
facilitate the diffusion of drug in the films. Formulation F14 showed the highest 
release efficiency followed by formulation F15 and then F13. A 5% ERL (F4) 
containing film-forming polymeric solution showing an intermediate sustained 
drug release pattern was also selected for further investigation. 

Ketorolac permeation data from the pig-skin test of film-forming polymeric 
solutions were also studied. The five formulations showed no difference in their 
drug permeation profiles, although all showed different release profiles. This si-
milarity in drug permeation profiles for F1, F4, F13, F14 and F15 may be due to 
the fact that the rate limitation step for ketorolac hydrophilic drug penetration 
through the skin is not drug release from polymeric films. But, the ability of this 
hydrophilic polymer to pass the barrier function of the stratum corneum. 

In the literature, a good correlation between drug release and skin permeation 
has been described for some compounds. However, this correlation does not 
occur for all drugs and all drug vehicles, as shown in this study. This underlines 
that release experiments cannot be used to predict drug permeation through the 
skin and that their value in our formulation selection process is limited. Based 
on the physicochemical characterization, the formulation with the best proper-
ties will be modified by incorporating chemical permeation enhancers to further 
increase the efficiency of the delivery system. There are also patents that rely on 
the technology of film forming systems as components of formulations to de-
velop their products, especially in the area of cosmetic and personal care prod-
ucts. In Veronique Kessler, Maximilian Angel, Klemens Mathauer’s patent of 
BASF, 2016, the inventors made use of n-vinylpyrrolidone and modified acrylic 
acid hydrophobic derivative copolymers to improve the water resistance of gen-
eral cosmetic formulations in addition to the ability of the copolymer increase 
the sun protection factor in sunscreens. Consumers search for waterproof prod-
ucts, with examples of eyelash masks that must be tear-resistant and sun-
screen-resistant, sweat-resistant or even water-resistant for swimming outdoors. 
Although many products have this water resistance appeal, most have an unat-
tractive sensory, because they are oily and sticky, and the use of film-forming 
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polymers give the product a smoother sensory [27]. 
Hiu-Ing Donna Hwang, Grace Riccardi, inventors of the patent also published 

in 2016, raise the issue of multifunctional products to improve skin appearance 
with good water resistance, color intensity and skin retention to have a good 
sensory over skin. These products are difficult to formulate because they are 
multifunctional, and the consumer expects to find all the expected characteris-
tics in one product and any small dissatisfaction with the sensory, color or water 
resistance may be reason for non-adherence to the use of the product [28]. 

Generally, these formulations are emulsions, the stability of which is guaran-
teed by surfactants, which give the skin a good sensory, but are easily 
re-emulsified in the presence of sweat or water, which reduces the water resis-
tance of the formulation. In addition, any pigment/dye is easily transferred to 
clothing and towels. By adding a film-forming polymer, these problems are 
solved. 

4. Final Considerations 

The content exposed in this work addressed the state of the art of the use of po-
lymers as film forming agents in topical formulations. 

It has been argued that, as simple as these systems appear to be, there are sev-
eral critical points that must be considered when designing such a formulation 
so that it is indeed a good system from a pharmaceutical standpoint, being truly 
effective for the patient. Objective that is proposed is a vehicle for topically ap-
plied drugs. 

There are several polymers that can be used in this type of formulation and 
your choice of polymer is crucial for the desired application to be successful. Not 
only is the choice of polymer important, as the formulation as a whole should 
include volatile solvent, drug, and also consider parameters such as interactions 
between them, solubility of components in the solvent, final viscosity of the 
formulation, degree of saturation/supersaturation of the drug when the film is 
formed in situ, among others, so that the active ingredient can be released to the 
skin surface. 

In addition to polymer, solvent and drug other components may be included 
in formulations to improve their effectiveness, such as the use of plasticizers and 
lipid components or permeation inducers to improve drug release from the film 
and its permeation through the skin layers. 

In the studies presented, it was elucidated that several types of characteriza-
tion are necessary to conclude that the studied system is indeed a good system 
for topical application. There are performed from tests of the solubility of the 
components in the volatile vehicle and their saturation with its evaporation, to 
the characterization tests of the dry films, where the influence of the components 
on the surface of the films, the transition temperatures and elasticity, flexibility 
and resistance to traction are evaluated. In addition, release tests and permeation 
of the drug into the skin are performed so that the study is complete and can be 
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transposed to human trials for use as commercial formulations. 
Finally, it can be said that film-forming systems are good bets for the treat-

ment of dermatological diseases, transdermal drug administration, as well as 
being a good option for solving formulation problems in the area of personal 
hygiene and cosmetics. In all cases, users’ adherence to the use of the product or 
drug increases. 
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