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Since the moment of their appearance in the second half of the 20th century, application forms have attracted the attention
of the specialists involved in the skin application of pharmacologically active agents. Herewith, both localized exposure to the
external integuments and the possibility of achieving a systemic effect, are of interest. The range of products used in modern
films, is also wide — from pharmaceutical substances to biologically active components of cosmetics.

The aim of the present work is to study the current state of research in the field of the creation and improvement of medic-
inal and cosmeceutical films.

Materials and methods. The study was conducted on the base of patent information (fips.ru, findpatent.ru) and information
and search databases — the State register of medicines (grls.rosminzdrav.ru) and the data from the Federal accreditation ser-
vice (www.fsa.gov.ru), as well as scientific libraries (Google Scholar, eLIBRARY, PubMed) and reference literature.

Results. Native and foreign medicinal films have longer than a 50-year history of their existence in the pharmaceutical mar-
ket. Modern scientists’ interest in this application form, does not fade away due to a great number of its positive character-
istics. In addition to pharmaceutical applications, films are widely used in cosmetics in the form of masks applied to the skin.
Biologically active substances are widely used in cosmetics which, in recent years, has led to the emergence of a group of
cosmeceutical products that combine medical and cosmetic films. The article also discusses film manufacturing technology,
active substances, as well as polymers used for medicinal and cosmetic films presented in the Russian market.

Conclusion. The analysis of the literature data makes it possible to conclude that the development of films is promising in
both medicine and cosmeceuticals.

Keywords: medicinal films, biologically active components, matrix, polymers, cosmetic films, cosmeceutics, classification of
films, history of film development, film manufacturing technology
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Horo addekTa. LLUIMPOK TaKKe U AMana3oH NPUMEHAEMbIX B COCTaBE COBPEMEHHbIX NeHOK CPeacTB — OT GapMaL,eBTUYECKMX
cybCcTaHUMM [0 BUONOTMYECKM aKTUBHBIX KOMIMOHEHTOB KOCMETUYECKUX CPEeACTB.

Lienb. HacToAwaa paboTa NocBALLEHA U3y4eHWUIO COBPEMEHHOIO COCTOAHWUA POCCUMCKUX UCCNELO0BAHWIA B 061aCTU CO3AaHMA
1 COBEPLUEHCTBOBAHWA IEKAPCTBEHHbIX M KOCMELLEBTUYECKMX MNIEHOK.

Matepuanbl U meTtoabl. MiccnegoBaHne NpoBOANAOCH CUCNONb30BaHUMEM NAaTEHTHO-MHGOPMaLMOHHBbIX (fips.ru, findpatent.ru)
U UHPOPMALMOHHO-NOUCKOBBIX 6a3 — focyAapCTBEHHOIO peecTpa NeKapCTBEHHbIX cpeacTs (grls.rosminzdrav.ru) n paH-
HbIx ®epepanbHoi cny»kbbl No akkpeauTauum (www.fsa.gov.ru), a Tak»ke HaydHbix 6ubnnoTek (GoogleScholar, eLIBRARY,
PubMed) n cnpaBoyHOM nuTepaTypbl.

Pe3ynbratbl. B Poccum 1 3a pybexkom NeKapCTBEHHbIE NJIEHKN HacuMTbIBAOT 6onee Yem 50-1€THIO UCTOPUIO CBOETO CyLue-
CTBOBaHMA Ha dapMaLLeBTUYECKOM pbIHKe. MIHTepec coBpeMeHHbIX YYeHbIX K AaHHOM annankauMoHHoM popme He yraca-
et bnarogapa 60AbLIOMY KOMMYECTBY MONOXKMUTENbHbIX XapakTepucTuk. Mommmo dbapmaueBTnyeckon cdepbl NPUMEHEHNA
NAEHKU NONYUYUIN LIMPOKOE PAcnpoCTpaHeHWe B KOCMETUKE, r4e MPUMEHAIOTCA B KAYeCTBE MACOK, HAHOCUMbIX Ha KOXKY. B
KOCMETUYECKUX CPpeacTBax LUMPOKO NMPUMEHSAOTCA BMONOrMYECKM aKTUBHbIE BELLLECTBA, YTO B MOCAeAHUE roabl MPUBENo K
NOAB/IEHWNIO FPYNMbl KOCMELLEBTUYECKOM NPOAYKLMM, 0O beANHAIOLWEN MeULUHCKME U KOCMETUYECKUE NAEHKW. TaKKe B CTa-
Tbe PaCCMOTPEHbI METOAbI NONYYEHUA NIEHOK, AENCTBYIOLLME BELLECTBA U NOAUMEPbI, TPUMEHAEMbIE /18 NEKAPCTBEHHBIX U
KOCMETUYECKMX NIEHOK, NPEACTaBAEHHbIX Ha POCCUMCKOM PbIHKE.

3akntoueHue. MpoBeaeHHbIN aHaNN3 AaHHbIX IMTEPATYPbI NO3BONAET CAE/NaTh BbIBOA O NEPCNEKTUBHOM Pa3BUTUM NIEHOK B
POCCUIMCKON MeaMLMHE N KOCMELLEBTHKE.

KntoueBble cN10Ba: NNEHKM NEKAPCTBEHHbIE, BMONOrMYECKM aKTUBHbIE KOMMNOHEHTbI, MaTPML,A, NOJIMMEPbI, NIEHKN KOCMETU-

4YeCKkne, KoCMeueBTUKa, Kl'IaCCI/Id)MKaLI,VIH NJEHOK, UCTOPUA Pa3BUTUA NNEHOK, TEXHONOINMA U3rOTOBIEHUA NJIEHOK

INTRODUCTION

Application (from the Latin. applicatio — application)
as a way to use medicines and cosmetics and medical
products, has been known since ancient times. Applica-
tion preparations are considered dosage forms and oth-
er products applied to the skin, mucous membranes or
wound surfaces and somehow fixed on them. This meth-
od of application, depending on the active ingredients
used, excipients and design features of the application
preparation, makes it possible to achieve both local-
ized and systemic effects on the human body. The latter
gives a possibility to consider application preparations
not from the point of view of being traditional dosage
forms, but as delivery systems [1]. One of the promis-
ing directions for the development of local-regional and
transdermal drug delivery systems is self-fixing applica-
tion dosage forms and, in particular, films.

The aim of the present work is to study the current
state of research in the field of the creation and im-
provement of medicinal and cosmeceutical films.

MATERIALS AND METHODS

The study was conducted on the base of informa-
tion (fips.ru, findpatent.ru) and information and search
databases — the State register of medicines (grls.ros-
minzdrav.ru) and data from the Federal accreditation
service (www.fsa.gov.ru), as well as scientific libraries
(Google Scholar, eLIBRARY, PubMed) and reference liter-
ature. The search depth of literary sources was 21 years,
and the patent search depth was 17 years. The following
search terms were used during the search for materials:

“medicinal films”, “films”, “cosmetic films”, “films”.
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RESULTS AND DISCUSSION

The history of films as a production form of med-
icines and cosmetics, has more than 50 years. For the
first time in our country, films as a dosage form ap-
peared in the 60s of the XX-th century, and their scope
was limited to the ophthalmic practice [2]. In the for-
eign pharmaceutical market, a “film” dosage form was
officially introduced in 1970 as a substitute for rapidly
dissolving tablets [3]. In native pharmacy, the official
definition of the “film” dosage form first appeared in
the State Pharmacopoeia of the XllI-th edition in the
general pharmacopeial article on ophthalmic dosage
forms, where “ophthalmic films” were highlighted
as “solid ophthalmic dosage forms for topical appli-
cation” [4]. However, in already the XIV-th edition of
the State Pharmacopoeia, films as a separate general
pharmacopeial article, were highlighted as an indepen-
dent dosage form. According to the definition of the
current pharmacopoeia, films are a solid dosage form,
represented by thin plates of a suitable size, contain-
ing one or more active substances and some auxiliary
substances, including film-forming ones. The scope of
application of films as a dosage form of drugs was ex-
panded; depending on the method of administration
and the route of administration, ophthalmic films and
films for oral use are distinguished [5].

As any dosage form, films have a number of positive
and negative featurers (advantages and disadvantages)
that determine the scope of their application (Table 1)

[6].
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Table 1-Advantages and disadvantages of films as a dosage form

Advantages

Disadvantages

Technological:

o film production does not require complex equipment;

o the possibility of combining various groups of active
substances;

e ease of use because of the reduction of administra-
tion (with a prolonged release);

o sufficient mobility for patients’ self-use.

Pharmacological:

e prolongation possibility of active substances’ action;

e maintaining a constant concentration of active sub-
stances;

e possible reduction in a therapeutically active dose;

e if necessary, the dose of the active substance can be
increased by applying an additional film;

e reducing or eliminating side effects;

e an active substance penetrates into the systemic
bloodstream with a reduced effect of the first hepatic
pass.

It is difficult to include considerable amounts of active
substances in the composition of films;

low in some cases, the rate of passive diffusion re-
quires the use of special auxiliary substances — pen-
etrators;

active substances of natural origin can form compe-
tent complexes with auxiliary substances reducing
their pharmacological activity;

restraint of selection and a high cost of packaging;
during storage, films can change their properties if
packaging has been chosen incorrectly (loss of mois-
ture, dampness).

However, as Table 1 shows, in some cases, positive
features of this dosage form can be also its disadvantag-
es. For example, the size of the dosage form allows it to
be quite mobile and convenient to use, but since a film is
a compact form, due to its size, it cannot include a large
number of active substances. Films can also contain
combinations of active substances in their composition,
which is undoubtedly their positive feature. However, in
this case, the selection of the composition is complicat-
ed by the fact that not only the active substances must
be indifferent to each other, but also the base polymer
in the manufacturing process, is more likely to bind the
active substances and thus prevent their release.

The analysis of the literature data has shown that
the most developed classification issues are for films as
a medicinal form, while in the case of cosmetic films, the
classification has not been given a sufficient attention.

A growing interest of researchers and a vast scope of
applications of “film” medicinal form, dictated the need
to create classifications by various features.

For example, a detailed classification of films was
presented by Professor E.A. Korzhavykh. According to
the author, medicinal films can be classified according to
four main characteristics:

1. by the route of administration: buccal, vaginal,

ocular, dental, dermatological, intraocular;

2. by composition: collagen, fibrin, phyto-films;

3. by properties of the polymer: insoluble and rap-
idly dissolving;

4. by other features: impregnated, spray and
modified release films.

5. One of the highlighted groups is a group of

modified release films.
A prolonged release of active components from the
films is achieved through the use of certain polymers and
their combinations. Thus, the results of a biopharmaceu-
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tical study of remineralizing films with trimecaine hydro-
chloride and chlorhexidinebigluconate on four bases (so-
dium-carboxymethylcellulose, sodium alginate, Blanose
7MF, Blanose 7M8SF) and remineralizing films with cal-
cium chloride, sodium phosphate bi-substituted, sodium
fluoride based on methylcellulose, have been published.
The results of this study showed that the rate of release
of active substances from different bases is not the same:
the base with sodium alginate had a prolonged release
of the active substances, and Blanose 7M8SF provided an
accelerated release, since this polymer base had a high
swelling ability and, therefore, rapid dissolution [8]. A rap-
id release of active substances from the polymer base can
be one of the advantages of films. An accelerated release,
for example, is relevant for oral dispersed drugs contain-
ing nitroglycerin or loratidine [3, 9].

A mathematical analysis of the process of releasing
the active component from a hydrophilic matrix (in par-
ticular, based on chitosan) placed in water, was carried
out by A.O. Syromyasov and co-authors. As a result, the
following mathematical model of the diffusion of sub-
stances from the same hydrophilic film, which takes into
account the influence of various factors on this process,
was proposed: the dependence of the properties of the
matrix on the concentration of the active component in
it, due to the phenomenon of partial binding of the ac-
tive component inside the matrix, and the dependence
of the properties of the matrix on the time associated
with its swelling and possible dissolution in an aqueous
medium [10].

Since their inception, the films have undergone sig-
nificant modifications, for example, in terms of releas-
ing an active component. Thus, the issues related to the
development of new compositions and improvement of
technologies, are some of the “pressing issues” of mod-
ern pharmacy [11, 12].
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Currently, native scientists have developed a sig-
nificant number of compositions of polymer medicinal
films with various effects: antimicrobial, antiviral, im-
munomodulating, affecting the cardiovascular system
and also used for local anesthesia [9, 13, 14]. Modern
films may contain herbal remedies, enzymes and oth-
er medicines as active ingredients for the treatment of
ophthalmic, dental, dermatological, otorhinolaryngolog-
ical, gynecological, oncological diseases, burns, wounds,
alcoholism, drug addiction, depression, angina pectoris,
etc. [2, 15-18].

The greatest interest of researchers is attracted to
the films for use in the oral cavity, containing active in-
gredients of natural, synthetic origin or a combination
thereof. So, the composition was developed and the
technology for producing dental films with bischofite
having anti-edematous action was standardized [19].

A study on the creation of two-layer dental films with
analgesic, anti-inflammatory and antimicrobial effects
was conducted. As active ingredients, in the composi-
tion of these films, the authors used novocain, norsul-
fazolum-natrium and kalanchoe juice; a number of poly-
mers were used to create model matrix formulations of
the dosage form: gelatin, methyl cellulose, polyvinyl al-
cohol and sodium carboxymethyl cellulose. To select the
optimal basis, the film formers were compared among
themselves on the basis of their organoleptic properties.
The study showed that the optimal basis for Novocain is
a 3% solution of methyl cellulose, and for norsulfazole,
a 6% solution of polyvinyl alcohol is most suitable [20].

The results on physico-chemical research and the
production of dental films based on collagen and gela-
tin, have been published; they contain 30% chlorhexi-
dine in their composition. It has been established that
the gelation process is influenced by concentration, the
initial temperature of gelation, the rate of the cooling
process and the content of auxiliary additives [21]. The
gelation rate increased if the process started at a low-
er temperature. In the free cooling mode (from 38° Cin
the air to the ambient temperature of 24° C), the struc-
ture of the gelatin solution changed with the endpoint
of gelation. The gelatin mass precipitation time during
solidification was 60 minutes. The structure formation of
collagen from a thin layer of a solution in the initial peri-
od was determined by the nature of the evaporation of
pure solvents. This process is quite lengthy — the authors
indicate that in 100 minutes only 23% of the liquid phase
was removed from the total mass [21].

For the prevention and treatment of periodontal
disease, a medical-preventive film with a matrix based
on polyvinyl alcohol and vitamin D3 as the active com-
ponent, has been developed. For this composition, the
studies of the physical integrity of the developed com-
position have been conducted. They showed that the
physical integrity of the film increases by 10% with the
joint introduction of a film former (polyvinyl alcohol),
plasticizer (glycerine) and vitamin D3 as the active sub-
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stance. The effect of vitamin D3 on the functional activi-
ty of the cells isolated from the periodontal pocket, was
also studied. The studies have shown that vitamin D3 re-
leased from the film, significantly limited the production
of inflammatory mediators [22].

To correct gingivitis, periodontosis and periodonti-
tis, compositions of medicinal films with chaga melanin
(Inonotus obliquus (Ach. ex Pers.) Pil.) and chlorhexidine
based on the composition of polymers — polyvinyl al-
cohol and zoster polysaccharide, were developed. The
developed dental films were subjected to tests on the
indicator of “the moisture content” and the time of dis-
solution. The results of the experiments showed that the
optimal moisture content values for dental films, were
in the range of 6-12%. It was also established that the
introduction of chlorhexidine into the composition re-
duced its solubility by 8% [23]. A polyvinyl alcohol-based
matrix was also used to develop the composition of den-
tal medicinal films containing magnesium chloride and
zinc-substituted calcium hydroxyapatite as active sub-
stances [24].

For the deposition of drugs on the surface of the
nasal mucosa and maxillary sinus, an adhesive polymer
soluble film containing a composition of lidocaine hy-
drochloride and polysorb MP, was developed. A blend
of polymers oxypropylmethylcellulose and pectin, was
chosen as a matrix. Clinical studies of the specific activi-
ty of the proposed composition conducted on a group of
patients, are of interest. As a result, it was determined
that the developed film contributes to a faster epithe-
lization of the nasal mucosa and maxillary sinus [25].
The results on the development of an optimal film com-
position based on phytocomposition (a mixture of dry
extracts of calendula and yarrow) with the addition of
propolis tincture for the treatment of traumatic lesions
of the oral mucosa, have been published; in this compo-
sition gelatin was used as a film-forming agent with the
addition of glycerol as a plasticizer [26].

Medicinal films are also used in pediatric dental
practice. So, the compositions and technologies of films
with anesthetic and anti-inflammatory effects have been
developed. In these compositions, the active ingredients
were the substance of trimecaine and the aqueous ex-
traction from chamomille flowers; the matrix was a com-
position of sodium carboxymethylcellulose, gelatin, and
polyethylene oxide-600 [27, 28].

Besides the dental field, films are also widely used
in ophthalmology. For example, the study results of the
choice of the ophthalmic films composition with a liquid
extract of aloe for the correction of inflammatory diseas-
es of the conjunctiva oculi have been published. Polyvin-
ylpyrrolidone, carboxymethylcellulose, polyethylene ox-
ide-400 were used as polymers to create the film base.
The optimal composition selection makes it possible to
evaluate the following parameters: a moisture content,
linear dimensions, pH, as well as the attractiveness of the
film appearance. As a result of the studies, it was found

127



RESEARCH ARTICLE
ISSN 2307-9266 e-ISSN 2413-2241

Scientific and Practical Journal

PHARMACY &
PHARMACOLOGY

out that the best characteristics had been obtained for
the film based on carboxymethylcellulose [29].

Medicinal films are used not only for the treatment
of humans, but also for the correction of diseases in an-
imals. For treating animals’ eyes, polymeric drug films
with moxifloxacin and a base of a polyvinyl alcohol and
arabinogalactan composition, have been proposed. A
study of the kinetics of the drug release from the mod-
el bases carried out by a spectrophotometric method
showed that the studied composite base has a more
pronounced prolonging effect compared to a film based
on pure polyvinyl alcohol [30, 31].

Despite the active research conducted by native sci-
entists on the development of medicinal films, this form
of production is presented very modestly in the pharma-
ceutical market. The State register of medicines contains
only five registered medicines produced in this form.
These are two versions of films with nitroglycerine “Trini-
trolong” glued to the gum, intended for the prevention
and relief of angina attacks. It is based on a matrix of a
polymer that is bio-soluble for medicinal films, which is
a copolymer of acrylamide, N-polyvinylpyrrolidone and
ethylacrylate. Two other drugs are oral dispersed films
with sildenafil “Invida ODP” and “Dynamico Forward”,
intended for the correction of an erectile dysfunction. As
a film-forming agent, in these medicines a food polysac-
charidepullulan is used. In these cases, the film form is a
kind of analog of tablets, having the advantage over the
latter in the form of a simple technology that makes pos-
sible a more flexible regulation of the release kinetics.
As for the fifth drug registered in the form of films, these
are eye films “Taurine”, used for the correction of dystro-
phy and injuries of the cornea, also created on the basis
of a matrix of biopolymer soluble for medicinal films.

The simplicity and high manufacturability of films,
provides the possibility to use them not only as medi-
cines, but also as dressings. At different times, scientists
conducted research in the market of dressings and me-
dicinal films, thus showing the relevance of their use and
the continuing interest in improving this form of medi-
cines production [2, 18, 32, 33].

Currently, in Russia films are used not only in the
native medical practice; in the native cosmetic market
they have also taken a fairly stable position. So, accord-
ing to the Russian Accreditation dated August 21, 2019,
in the perfumery and cosmetic market, cosmetics in-
cluded more than 162,000 product names (100%). The
subgroup of “skin care products” consisted of more
than 22,700 items, which represented approximately
14% of all cosmetics. In turn, among the skin care prod-
ucts, “face masks” stand out (more than 3500 items, or
2.2% of the total number of cosmetics); among them
“mask-films” were allocated in the amount of about
0.01% of the total the number of cosmetics in the Rus-
sian market. Despite such a small share in relative indi-
ces, in absolute terms, there are more than 150 types
of film masks in the Russian cosmetic market, which is
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many times greater than the number of drugs sold in
this form in Russia.

Being not medicinal products, cosmetic masks-films
can contain the same biologically active substances as
medicinal forms, but in a much lower concentration,
thereby having a favorable effect on the skin. Such
masks help to eliminate dryness and peeling of the skin,
regulate the work of the sebaceous glands, etc. At the
same time, they do not have a toxic effect on the con-
sumer’s body due to the content of active substances in
concentrations much lower than in drugs (in most cases,
the concentration is about 0.5% or less) [34—36]. The use
of biologically active components in cosmetics has led to
the emergence of the term “cosmeceutics”, which refers
to cosmetic products containing components that have
a pronounced biological activity. More than 20 years
ago, this term combining the concepts of “pharmacy”
and “cosmetics”, was introduced by an American der-
matologist Albert Kligman. Cosmeceuticals differ from
cosmetics mainly in the following: they do not mask skin
imperfections, but eliminate the cause of their appear-
ance. Cosmeceutical agents can also affect the hypoder-
ma, while cosmetic ones are usually able to penetrate no
further than the derma [37, 38].

The analysis of the range of biologically active sub-
stances included in the composition of cosmeceuticals,
has shown that they are mainly of natural origin, while
synthetic compounds are practically not used. The com-
ponents of animal origin included in cosmetic products
are, for example, a number of bee products, such as bee
pollen, which has an antioxidant, anti-inflammatory,
anti-carcinogenic, anti-bacterial, anti-fungal effect [39];
drone brood, which slows down the aging process of the
skin; Royal jelly, used as a means with a high regener-
ative index [40]. A fairly common active component is
snail mucin, which can be used for the treatment of var-
ious types of burns, dermatitis, eczema, diaper rash and
wounds [41-43]. A study of a product research of cos-
metic masks with collagen acting not only as a film-form-
ing agent but also as an active ingredient, has been pub-
lished [46]. However, in addition to these rather specific
components, cosmeceutical films contain components
found in almost every cosmetic product — guanine, ker-
atin, etc. [44, 45].

In addition to biologically active substances of an-
imal origin, vegetable components are widely used in
cosmetics: rose water, extracts of chamomile, cornflow-
er, calendula, etc., as well as vegetable oils (including
essential oils). Products derived from aloe vera and tree
aloe, are among the most commonly found in the com-
position of dermatological masks-films. Aloe juice and
extracts are used in the cosmetic industry to stimulate
skin regeneration and prevent dermatitis of various or-
igins.

In cosmetics, a study of the application frequency of
polymers containing natural mineral salts was conduct-
ed; it showed that polyvinylpyrrolidone, xanthan gum,
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cellulose derivatives and carbomers are the most appli-
cable for these compositions [47].

Polymers of natural, semi-synthetic and synthetic
origins, are used as a matrix for creating films; it gives a
possibility to divide films into the following groups [48]:

e of animal origin (collagen, gelatin, elastin, chi-

tosan);

e of vegetable (alginates, cellulose);

e of microbial origin (agar-agar, dextrin, pullulan);

e semi-synthetic (methyl cellulose, sodium car-

boxymethylcellulose, (hydroxypropyl)ethyl cel-
lulose, modified starches);

e synthetic (polyvinylpyrrolidone, polyvinyl alco-

hol, polyethylene oxides, polyacrylamides).

Most often, in films as drugs manufacturing, cellu-
lose derivatives (methyl cellulose, etc.), gelatin and agar
are used [29, 49, 50]. In cosmeceutical masks-films, sodi-
um alginate and polyvinyl alcohol are most often found
as base polymers [51].

In addition to the auxiliary substances making up
the base, films include plasticizers (glycerin, propylene
glycol, polyethylene glycol, castor oil, tweens), pre-
serving agents (ethyl alcohol, nipagin, benzalconium
chloride), penetrators (dimethyl sulfoxide, dimethyl-
formamide), odor and taste flavoring agents, pH regu-
lators, solubilizers (tween 80, polyethylene glycol 1500,
glycyram) and others. They provide optimal technolog-
ical, chemical, physico-chemical and pharmacological
parameters.

In addition to form-forming and auxiliary ingredi-
ents, medicinal and cosmetic films combine manufactur-
ing processes of film matrices. Currently, the following
methods of forming films are used:

e extrusion.

A pulverization method consists in the distribution
of the polymer base over the substrate with constant
drying in an intensive flow of warm air using a spray gun.
The films obtained in this way, dry up faster, but the film
mass can be also distributed unevenly, and at the drying
stage, the finished films may not correspond to the or-
ganoleptic characteristics. In films manufacturing by the
method of pouring, the polymer solution is distributed
on the substrate, and then dried up either in chamber
driers or at the room temperature. The disadvantage of
this method is uneven drying of the film: during the dry-
ing process, the layer located on the surface dries quick-
ly and prevents the removal of moisture from the un-
derlying layers, which can result in an uneven film. This
disadvantage can be avoided by using the equipment set
up at the level of the form, as well as dryers to speed
up the drying process. During extrusion molding, the
film mass is pressed under pressure through the form-
ing nozzle, obtaining a film of the required thickness [5],
but the disadvantage of this method is the formation of
inclusions of air bubbles in the film mass. This disadvan-
tage can be corrected by including the vacuum stage in
the production process.

CONCLUSION

A review of the studies made it possible to draw a
conclusion about the rapid improvement of the films
and their sufficient representation in the classification
of medicines and cosmetics. The initial data from liter-
ary sources allow us to conclude that films are not only
relevant and highly-demanded, they are also a popular
dosage form. However, in the pharmaceutical market
they are extremely limited. Based on a number of prov-
en advantages of films, it can be assumed that this form
is optimal for use in cosmetology.
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