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Abstract: The study evaluated the release of salicylic acid with new two multiphase ointment bases:
Fitalite™ and Nourivan™ Antiox. Fitalite™ is a cream-gel base while Nourivan™ Antiox is a cream
oil in water. Salicylic acid is a substance often used in the formulation of semi-solid dosage forms ap-
plied on the skin. The release rate of salicylic acid was examined depending on the base and the particle
size of the active ingredient. For this purpose, formulations containing 5% salicylic acid were prepared
and used for the study. Three different methods were used for the incorporation of salicylic acid into the
bases: non-grinded, ground with the base for 15 minutes, and concentrate of salicylic acid with white
soft paraffin (1 : 1). Measurements of the particles of the active substance in each of the preparations
were also taken. Salicylic acid has been shown to be released to a greater extent from Fitalite ™ base.
Qualitative analysis of the composition of the bases, in studies conducted by the Department staff, al-
lows concluding that the amount and release rate of salicylic acid from the bases is influenced by its
viscosity. This parameter has a significant impact on the level of trituration of salicylic acid. It was also
found that the concentrate of salicylic acid with white soft paraffin (1 : 1) reduces the time of prepara-
tion of a suspension-type ointment with salicylic acid, wherein the particle size accomplishes the re-
quirements of pharmacopeia.
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Knowing the critical parameters influencing
the quality of the drug allows the exclusion of op-
erations leading to the deterioration of the quality
of the prepared formulations (1). In dermatologi-
cal therapy, semi-solid forms of the drug, such as
ointments, creams, or gels, are most often used to
achieve epidermal, endodermal, diadermal, or trans-
dermal effects (1). The applied bases are assessed in
terms of spreadability, water binding capacity, ac-
tive substance release, and ability to penetrate the
skin (2). The effectiveness of the drug form applied
to the skin depends on the ability to release the drug
active substance from the base used. Therefore, it is
important for therapeutic as well as qualitative pur-
poses to know the parameters concerning, among
others, the amount of active substance released in
vitro (3, 4). This process depends on a number of
factors related to the properties of the tested prepa-
ration. The physicochemical nature of the base and
the drug substance itself are also important.
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The study used salicylic acid, often applied in
dermatology, among others in the form of ointments,
pastes, oil, and ethanol solutions. The mechanism of
action of salicylic acid is based on the dissolution of
intercellular cement, which results in loosening the
adhesion of corneocytes. This leads to the removal
of the stratum corneum, starting from the outermost
layer and progressing downwards (5, 6). Preparations
with salicylic acid content between 1% and 10% have
antiseptic effects, above this content, besides mois-
turizing, these products have keratolytic effects. This
raw material in prescription formulations may ex-
hibit bacteriostatic, fungicidal, anti-dandruff, anti-
perspirant, and photoprotective effects (6-8).

Salicylic acid can be used in combination with
other topical therapies to treat psoriasis (9). Vender
et al. observed that the skin condition of people with
dry and/or scaly skin is significantly improved by
the twice-daily application of a cleanser and a ce-
ramide cream, which also contains salicylic acid
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(10). A pilot study by Danielson and Walter (2005)
confirmed the effectiveness of using a 2% sali-
cylic acid cream (Avosil) with a layer of hydrogel
dressing (Avogel) in the treatment of hypertrophic
scars (11).

The multicentre, randomized study showed
that 0.5% 5-fluorouracil in combination with 10%
salicylic acid solution is effective in the treatment
of lesions in patients with mild to moderate hyper-
keratotic (12). Jo et al. (13) described that a combi-
nation of low-dose oral acitretin (10mg/day), topical
salicylic acid, and steroids could be effective in the
treatment of Punctate Palmoplantar keratodermas
(PPPK). Another study observed that 2% salicyl-
ic acid cream has similar efficacy with 0.01% ada-
palene plus 5% benzoyl peroxide in mild to moder-
ate acne treatment (14). The efficacy and safety of
salicylic in clinical trials in the therapy of psoriasis
have been widely discussed in the review paper by
Jacobi et al. (15).

The side effects of externally applied salicylic
acid include irritation, excessive drying of the skin,
and occurrence of contact allergy (16). Salicylic
acid poisoning due to the absorption of a toxic dose
through the skin has also been described. This ap-
plies in particular to newborns, infants, and young
or elderly people with concomitant diseases, espe-
cially renal failure (17, 18).

Salicylic acid ointments are preparations in
which the active substance is suspended in a base
(suspension ointments). The particle size of the ac-
tive substance above 90 pm may cause skin irritation
during application. In the case of preparing semi-sol-
id forms of the drug with the use of substances insol-
uble in the base, two methods of distributing them in
the base are used: introducing a solvent for the drug
into the base and emulsifying it into the base or dis-
persing it in the base. It is not recommended to con-
duct micronization of salicylic acid with the use of
a volatile solvent such as ethanol. Even though etha-
nol influences the plasticity of the base by reducing
its viscosity, which was confirmed in some papers
(19-21), its application may be the cause of the re-
crystallization of salicylic acid and the appearance
of the so-called “giant crystals”.

For pharmaceutical compounding, in addition
to the solid form of salicylic acid, there is also an
ointment concentrate, prepared in equal parts with
white soft paraffin (1 : 1). This product is an alterna-
tive to the highly irritating solid substance. Its use
ensures safety for the person preparing the ointment,
and also reduces the time of drug preparation, be-
cause the labor-intensive step of grinding the sali-
cylic acid is omitted.

The aim of the study was to assess the kinet-
ics of salicylic acid release in vitro, depending on
the type of multiphase medium used, as well as on
the method of preparation of the tested ointment
formulation, including the method of salicylic acid
grinding.

MATERIALS

Nourivan™ Antiox (Fagron, UK) — emulsion
base oil-in-water (o/w) (ingredients: purified water,
cetearyl alcohol, polysorbate 60, C13-C16 isoparaf-
fin, C12-C14 isoparaffin, C13-C15 alkane, glyceryl
stearate, PEG-75 stearate, polyacrylate 13, polyiso-
butate, polysorbate 20, polyurethane-39, stearyl be-
henate, cetyl alcohol, ascorbic acid, benzoic acid,
sodium bisulfite, sorbic acid, tocopheryl acetate);
Fitalite™ (Fagron, UK) — hydrophilic gel-cream
base (ingredients: purified water, safflower oleo-
somes, polyacrylate 13, polyisobutene, polysorbate
20, benzoic acid, sodium carbomer, sorbic acid, to-
copheryl acetate); Salicylic acid concentrate with
white soft paraffin 1 : 1 (Fagron, Pharma Cosmetic,
Poland); paraffin, white soft (Vaselinum album)
(Fagron, Pharma Cosmetic, Poland); potassium di-
hydrogen phosphate, disodium hydrogen phosphate
(Chempur, Poland). All materials used in the study
were of the analytical grade and satisfy the require-
ments of standards and certificates.

METHODS

Preparation of ointment with salicylic acid

The ointment formulations with salicylic acid
(5% w/w) were prepared on two multi-phase oint-
ment bases: Fitalite™ (F) and Nourivan™ Antiox
(N), with the use of the Unguator E/S (Gako,
GMBH) recipe mixer. Salicylic acid was intro-
duced into the bases in three different combina-
tions: unground powder, ground with an equiva-
lent amount of the bases applied for 15 minutes,
and concentrate of salicylic acid with white soft
paraffin in a 1:1 ratio. The ointments were mixed
for 4 minutes at level 5 (1630 rpm). The compo-
sition of the ointment formulations is presented
in Table 1.

Measurement of the particle size

The particle size of the salicylic acid was mea-
sured with an MT4300H microscope, Meiji Techno
Co., Japan equipped with a software camera (Motic
Image Plus 2). In the microscope slides, the size
of 100 particles in the preparation was assessed
at 100 times magnification. The particles were
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Table 1. Composition of the formulations with salicylic acid.

Formulations Vehicle (g) Salicylic acid (g)
N+SA |Nourivan™ Antiox | 95 Salicylic acid — powder 5
N +r1rSA | Nourivan™ Antiox | 95 Salicylic acid — powder, ground in a mortar 5
N +conc |Nourivan™ Antiox | 90 | Concentrate of salicylic acid with white soft paraffinina 1 : 1 ratio | 10
F+SA Fitalite™ 95 Salicylic acid — powder 5
F +1SA Fitalite™ 95 Salicylic acid — powder, ground in a mortar 5
F + conc Fitalite™ 90 | Concentrate of salicylic acid with white soft paraffinina 1: 1 ratio | 10

grouped into the following size ranges: below 30 pum,
30-60 um, 60-90 um, and above 90 pm. The percent-
age of each particle size range was then calculated.

Salicylic acid release assessment from
the ointments

In the study, a pharmacopeia method for release
from transdermal systems was used, using a paddle
apparatus (EWEKA DT-600, Germany) with an ex-
traction chamber (1). Accurately weighed (3.0 g) of
the prepared salicylic acid formulations were placed
in the extraction chamber and covered with a semi-
permeable membrane (Spectra/Por®2 Dialysis cel-
lulose. MWCO: Fisher Scientific, Loughborough,
UK) soaked in acceptor liquid. The extraction cham-
ber was placed in 500 mL of pH 7.4 phosphate buf-
fer, thermostated at 32°C, with a paddle speed of
50 rpm. Samples (3 mL) were taken, for 6 hours
every half hour, for spectrophotometric determi-
nation with further dilution, and the volume was
replaced immediately with fresh phosphate buffer
solution to maintain the sink. The samples were
analyzed for absorbance at a wavelength of 296 nm
using the Cecil CE 3021 UV-Vis spectrophotometer
(Cecil Instruments), and the concentration of sali-
cylic acid was calculated from the standard curve:
y = 0.026x + 0.0332; R? = 0. Each formulation was
tested in triplicate.

The dissolution profiles of the different formu-
lations of salicylic acid were compared using one-
way ANOVA, using 12 Statistica (StatSoft, Inc.).
P < 0.05 was considered statistically significant.
A model-independent mathematical approach was
also used to compare the dissolution profiles of the
samples and the reference product using the differ-
ence factor (f1) and similarity factor (f2) (22).

Kinetics calculations

The release results were fitted with different ki-
netics models: zero order (pug salicylic acid release
vs. time), first order (log of pg salicylic acid remain-
ing vs. time), and Higuchi’s model (pg salicylic acid

release vs. square root of time). For each model R?
values were calculated.

RESULTS AND DISCUSSION

The safety of the medicines used by patients
depends significantly on the dose or concentration
used. Professional literature has repeatedly empha-
sized the need to provide compounded medications,
using the expertise of pharmacists to fulfill the medi-
cal needs of individual patients. This is particularly
important in topical dermatological preparations for
various skin diseases.

Therapy with the use of salicylic acid in semi-
solid forms of the drug requires the selection of
a base adequate to the expected effects, which is re-
lated to the amount of released salicylic acid.

In this paper, new solutions were sought for
the use of new ointment bases, taking into account
their qualitative composition. Fitalite™ base can be
used alone and is recommended especially for oily
and seborrheic skin conditions (23). It can be used
in the treatment and care of acne-prone skin and
hyperpigmentation. On the other hand, Nourivan™
Antiox base, due to the presence of many emol-
lients, such as cetyl and cetearyl alcohol, glyceryl
stearate, isohexadecane, or isododecane, has strong
moisturizing properties (24). It is therefore primarily
intended for dry and very dry skin. Previous stud-
ies assessed the physicochemical properties of the
Nourivan ™Antiox® base after adding selected sol-
vents (water, 96% ethanol, castor oil, and glycerol in
aratio of 1 : 0.5 with castor oil and Peru balsam) and
the stability of the base solvent combination based on
rheological research studies (25). In rheological stud-
ies of the base, after 4 months of storage, the lowest
rheological stability was demonstrated for the com-
bination with Peru balsam. Another study showed
that the formulation with Nourivan™ containing 5%
hydroquinone was characterized by the best physico-
chemical stability, the highest permeability through
both types of membranes (a synthetic membrane and
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Table 2. Size of salicylic acid particles in formulations prepared using Nourivan™ Antiox or Fitalite™.

Particle size % of individual particles in the ointment depending on the method
(um) N+ SA N +rSA N + conc F+SA F+rSA F + conc
<30 424 404 52.2 16.7 39.7 68.2
30-60 355 42.8 43.3 32.9 412 29.7
60-90 15.3 11.2 4.5 22.5 11.2 2.1
>90 6.8 3.6 -/- 27.9 79 -/-

mouse skin), and the lowest cytotoxicity compared
to formulations with Beeler’s base used by Spanish
pharmacists (26). The results of the study by Nguyen
et al. have indicated that Nourivan™ is a promising
vehicle for erlotinib, a substance used in the treat-
ment of Olmsted syndrome (a rare congenital dis-
order characterized by bilateral mutilating palmo-
plantar keratoderma (PPK) and periorificial keratotic
plaques with pruritic lesions) (27).

The size of the particles suspended in the base
ointment plays an important role in sensory feel-
ings. The presence of granularity does not give full
comfort in the application of a semi-solid form of
the drug. Table 2 shows the results of the measure-
ment of the particle size of salicylic acid in the for-
mulations made on the ointment base Nourivan™
Antiox® and Fitalite™® depending on the method
of introducing the active substance (SA).

In the study, satisfactory results of salicylic
acid grinding using two bases of different plasticity

. 0.06 mmg

Letiil0.06 mmp

were obtained by using ready salicylic acid concen-
trate prepared with white soft paraffin. The use of
prepared intermediates significantly accelerates the
preparation of the drug, while maintaining pharma-
copeia requirements. It was found that only when
using a salicylic acid concentrate with white soft
paraffin 1 : 1, the particle size in the prepared formu-
lation did not exceed 90 um (Table 2). Similar results
with the use of white petroleum jelly or Hascobase
as a base were obtained in the study by Czajkowska-
Kosnik et al. (7).

A significant difference in the content of parti-
cles larger than 90 um was also observed depending
on the base. When using Fitalite™ base and previous-
ly unground salicylic acid, the content was approxi-
mately four times higher compared to Nourivan™
Antiox base. When the active substance was ground
with Fitalite™ base for 15 minutes, approximately
twice as many particles exceeding 90 um were ob-
served as for Nourivan™ Antiox base (Figure 1).

+10.06 mm

Figure 1. Microscopic image of salicylic acid particles in ointment bases (100x magnification). (A) N + SA; (B) N +rSA; (C) N + conc;

(D) F+SA; (E) F +rSA; (F) F + conc.
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The above differences may be related to the
plasticity and viscosity of these bases. The lower
plasticity of the Fitalite™ results in poorer disper-
sion of salicylic acid.

In the study of Winnicka et al. (28), it was re-
ported that the grinding time, after which no parti-
cles larger than 90 pm were observed in the prepara-
tion, was 27 min. However, it should be noted that in
the discussed study, the salicylic acid ointment was
prepared on yellow petroleum jelly, with the previ-
ous levigation with liquid paraffin.

The amount of active ingredient released from
semi-solid dosage forms may be indicative of the
efficacy of a particular formulation. Figure 2 shows

profiles of salicylic acid
from ointment bases.

in Figure 2 also with the similarity coefficient (f2)
for formulations based on Nourivan™ Antiox: 74.77
(N +rSA) and 91.91 (N + conc), respectively, while
for formulations based on Fitalite™: 52.08 (F +rSA)
and 74.55 (F + conc), in turn, the difference (f1) was:
7.52 (N +1SA), 2.99 (N + conc) and 11.96 (F + rSA),
4.07 (F + conc) as presented in Table 3. The relative
difference between two curves f, values up to 15%
indicates little difference between two dissolution
curves, while drug products are considered similar
when the calculated f, is between 50 to 100 (22).

Table 3. Difference factor (f,) and Similarity factor (f,) in terms
of percentage release in the range of 0-6 h.

the dissolution profiles of salicylic acid ointments. Formulation reference Tested formulations
In in vitro dlssolutlop sFudle.s, it was observed N+ SA N+ 1SA N + conc
that the amount of salicylic acid released from the
Fitalite™ base was significantly higher (approxi- Factor f, 7.2 299
mately 1.8 times, p <0.05) compared to Nourivan™ Factor f, 7477 91.91
Antiox. The resulting release profiles were compared F+SA F +rSA F + conc
using difference (f 1.) and 51m1.1ar.1ty (f2) factors. The Factor f, 11.96 407
reference formulations are similar to the formula-
tions tested in terms of the percent release as shown Factor f, >2.08 7455
Table 4. Kinetics release models used to describe the release of salicylic acid from various formulations.
. Kinetics release models
Formulation Cumulative release - - - k,
u salicylic acid [%] Zero Order First Order Higuchi [ng/em? h'?]
R2 R? R?
N + SA 52.03 +£0.48 0.9893 0.8419 0.9959 1630.6
N +rSA 54.86 + 1.34° 0.9716 0.8427 0.9833 1709.5°
N + conc 50.94+0.31° 0.990 0.8409 0.9947 1573.4°
F + SA 93.54 +0.17° 0.8743 0.751 0.9486 3754.2®
F +rSA 95.97 £ 0.05*¢ 0.8986 0.7939 0.9618 3977.9 ¢
F + conc 96.01 £ 0.67*¢ 0.9673 0.8470 0.9883 3993.3 ¢

k,, average release rate, R> Regression Coefficient, NS- not statistically significant. Statistically significant:

2p < 0.05 compared to preparations prepared on Nourivan™ Antiox®, ®NS compared to N + SA, °NS compared to

F + SA.
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In order to determine the kinetics of the re-
lease process, the amount of released salicylic acid
per unit of diffusion area Qp (ng/cm?) was calcu-
lated. The kinetic model was then fitted (Table 4). It
was shown that the release occurs according to the
Higuchi model.

The release rate constants (k) of salicyl-
ic acid from formulations F + SA and N + SA
were: 3977.9 pg/cm? h'? and 1630.6 pug/cm? h'2,
respectively. For Nourivan™ Antiox base, the re-
lease rate of salicylic acid decreases in the order:
N +rSA >N+ SA >N + conc. However, in the case
of the Fitalite™ base, this order is reversed, which
means that the fastest release occurs from F + conc
and the slowest from F + SA (Table 3).

These results indicate that salicylic acid re-
leases better from the gel base than from the oil-in-
water cream, which may be due to the lower viscos-
ity of the Fitalite™ base compared to Nourivan™
Antiox. The multiphase medium used in the study
— Fitalite™ is a cream-gel base, while - Nourivan™
Antiox, is an o/w cream. The differences in the
viscosity of both bases result from their different
composition. The higher viscosity of Nourivan™
Antiox is due to the presence of cetyl and cetearyl
alcohol, glycerol stearate, and polyurethane — 39,
which are absent in Fitalite™. These substances are
responsible for the consistency of the preparations.
In addition, Fitalite™ contains safflower oleosomes,
which may promote the release of hydrophobic drug
substances.

In a study by Thakker and Chern (29), it was
shown that the amount of released retinoic acid is
inversely proportional to the content of viscosity-
increasing substances. A similar relationship was
demonstrated for aceclofenac in the study by Dua et
al. (19). Also in the study by Banys et al. (20), where
the release of diclofenac sodium from different oint-
ment bases was studied, it was found that the high-
est amount of the substance was released from the
glycerol-based gel base.

Studies have shown that salicylic acid is best
released from hydrophilic bases, especially those
containing propylene glycol (30). Semi-solid prep-
arations, in which salicylic acid is encapsulated in
lipid nanoparticles, are characterized by an initial
faster release, which is associated with diffusion
through the membrane of free molecules of the
substance present in the aqueous phase. This solu-
tion applied by the manufacturer makes it possible
to achieve a prolonged action of the drug. This, in
turn, helps minimize the side effect of skin irrita-
tion and enhances the patient’s positive sensory
experience. Then the release slows down, which

is related to the retention of salicylic acid in the
nanoparticles (31).

Obtaining a satisfactory result in synthetic
membrane dissolution studies does not necessarily
indicate high skin permeation. This is due to the fact
that hydrophobic substances have a high affinity for
the lipophilic stratum corneum layer and can be re-
tained in it. Moreover, the skin is an active barrier,
unlike a neutral synthetic membrane.

CONCLUSION

The study showed that salicylic acid was re-
leased better from the gel substrate than from the oil-
in-water cream-like substrate. A significantly higher
amount of active ingredient was released into the ac-
ceptor fluid from the Fitalite™ base than Nourivan™
Antiox. The release rate constant (k,) values were
— 3754.2 ug/cm? h'?2 for Fitalite™ compared to the
calculated value for Nourivan™ Antiox of 1709.5 pg/
cm? h'2, It was observed that the viscosity of the base
influences the degree of grinding of active substance
particles and significantly influences their release.
Application of a ready concentrate of salicylic acid
with white soft paraffin in a 1 : 1 ratio shortens the
time of preparation of ointments of the suspension
type and enables the preparation of ointments in
which the size of the ground particles is compliant
with pharmacopeia requirements. These results in-
dicate that formulations made with Fitalite™, espe-
cially F + conc., need to be further investigated as
new topical agents for the therapy of skin diseases.

Acknowledgments

The research was funded by the Medical
University of Silesia in Katowice, Poland (project
number PCN-1-127/N/1/F)

Conflicts of interest

The authors declare no conflict of interest.

REFERENCES

1. Polish Pharmacopoeia, 12th ed., The President
of the Office for Registration of Medicinal
Products, Medical Devices and Biocidal
Products, Warsaw 2020.

2. Kikwai L., Tran D., Hauck W., Shah V., Stippler
E.: Dissolution Technol. 19, 6 (2012).

3. Petro E., Paal T.L., Erés 1., Kenneth A.S., Baki
G., Csdka I.: Pharm. Dev. Technol. 20, 330
(2015).



10.

11.
12.
13.
14.
15.

16.

17.

© 2022 by Polish Pharmaceutical Society. This is an open-access article under the CC BY NC license
(https://creativecommons.org/licenses/by-nc/4.0/).

Release of salicylic acid from new multiphase bases. ..

Olejnik A., Goscianska J., Nowak I.: J. Pharm.
Sci. 101, 4032 (2012).

Brunton L., Lazo J., Parker K.: Pharmacology
Goodmana & Gilmana, p. 1357, Czelej, Lublin
2013.

Madan R K., Levitt J.: J. Am. Acad. Dermatol.
70, 788 (2014).

Czajkowska—Kosnik A., Karpiej E., Winnicka
K.: Pol. J. Cosmetol. 18, 231 (2015).
Kornhauser A., Wei R.R., Yamaguchi Y.,
Coelho S.G., Kaidbey K., et al.: J. Dermatol.
Sci. 55, 10 (2009).

Torsekar R., Gautam M.M.: Indian Dermatol.
Online J. 8, 235 (2017).

Vender R.B., Andriessen A., Barankin B.,
Freiman A., Kyritsis D., et al.: J. Drugs
Dermatol. 18, 80 (2019).

Danielson J.R., Walter R.J.: J. Burns Wounds 4,
€6 (2005).

Stockfleth E., Kerl H., Zwingers T., Willers C.:
Br. J. Dermatol. 165, 1101 (2011).

Jo JW., Jeong D.S., Kim C.Y.: J. Dermatol. 45,
609 (20183).

Zheng Y., Yin S., Xia Y., Chen J., Ye C,, et al.:
Cutan. Ocul. Toxicol. 38, 48 (2019).

Jacobi A., Mayer A., Augustin M.: Dermatol.
Ther. (Heidelb). 5, 1 (2015).

Badawi A.A., Nour S.A., Sakran W.S., El-
Mancy S.M.: AAPS PharmSciTech 10, 1081
(2009).

Mackowiak K., Soltysiak J., Warzywoda A.,
Ostalska—Nowicka D., Zachwieja J.: Pediat. Pol.
90, 340 (2015) (in Polish).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

549

Chin R.L., Olson K.R., Dempsey D.: Cal. J.
Emerg. Med. 8, 23 (2007).

Dua K., Pabreja K., Ramana M.V.: Acta Pharm.
60, 467 (2010).

Bany$ A., Sarecka-Hujar B., Jankowski A.,
Zalewska M.: Ann. Acad. Med. Siles. 68, 1
(2014).

Tichy E., Zabka M., Broska K., Potutkova M.,
Simunkové V., Halenarova A.: Drug Dev. Ind.
Pharm. 39, 1273 (2013).

Al-Tabakha M., Fahelelbom K., Obaid D.E.E.,
Sayed S.: Pharmaceutics 9, 18 (2017).
https://fagron.us/bases-vehicles/topical/hrt/
fitalite-652256805?returnurl=/bases-vehicles/
topical/hrt/ (accessed on 25.07.2022).
https://fagron.us/bases-vehicles/topical/other/
nurivan-antiox-80575 (accessed on 25.07.2022).
Szulc-Musiot B., Butas§ L., Dolinska B.,
Kotodziejska J.: Farmacia 68, 507 (2020).
Winnicka K., Telejko E.: Aptekarz Polski 3, 30
(2007) (in Polish).

Serrano D.R., Gordo M.J., Matji A., Gonzalez
S., Lalatsa A., Torrado J.J.: Pharmaceutics 11,
167 (2019).

Nguyen D., Secrétan P.H., Cotteret C., Jacques-
Gustave E., Greco C., et al.: Molecules 27, 1070
(2022).

Thakker K., Chern W.: Dissolution Technol. 10,
10 (2003).

Jankowski A., Dyja R., Sobocinska D.: Pol. J.
Cosmetol. 18, 303 (2015).

Woo J.O., Misran M., Lee P.F., Tan L.P.: Sci.
World J. 2014, 7 pages (2014).


https://fagron.us/bases-vehicles/topical/hrt/fitalite-652256805?returnurl=/bases-vehicles/topical/hrt/
https://fagron.us/bases-vehicles/topical/hrt/fitalite-652256805?returnurl=/bases-vehicles/topical/hrt/
https://fagron.us/bases-vehicles/topical/hrt/fitalite-652256805?returnurl=/bases-vehicles/topical/hrt/
https://fagron.us/bases-vehicles/topical/other/nurivan-antiox-80575
https://fagron.us/bases-vehicles/topical/other/nurivan-antiox-80575
https://publikacje.sum.edu.pl:8443/cgi-bin/expertus.exe
https://publikacje.sum.edu.pl:8443/cgi-bin/expertus.exe
https://publikacje.sum.edu.pl:8443/cgi-bin/expertus.exe
https://publikacje.sum.edu.pl:8443/cgi-bin/expertus.exe
https://publikacje.sum.edu.pl:8443/cgi-bin/expertus.exe

