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Peculiarities of thickening of the modern foam base
in the acid medium

A balanced modern foam system involves the use of various condensation mechanisms that provide a stable
structure and satisfactory consumer properties.

Aim. To substantiate the rational concentrations of viscosity modifiers when developing foam agents at pH of 3.5-4.5.

Materials and methods. The foam base developed contains Disodium Laureth-3-Sulfosuccinate, Cocamidopropyl
Betain, Coco Glucoside/Glyceryl Oleate, PEG-7 Glyceryl Cocoate, PEG-4 Rapeseedamide, PEG-150 Polyglyceryl-2
Stearate and Laureth-3, purified water. As a pH regulator lactic acid was used; as a preservative the complex containing
Triethylene Glycol/Benzyl Alcohol/Propilene Glycol/Methylclorisothiazolinone and Methylisothiazolinone (Nipaguard
CMB, “Clariant”, “Clariant Produkte (Deutschland) GmbH”, Germany). Nipagard CMB provides the activity against
gram positive and gram negative bacteria, yeasts and molds, is compatible with anionic, cationic and nonionic sur-
factants, remains fully stable up to pH 8. The physical and chemical methods, including structural and mechanical
methods, were used. For greater reliability of the experiments and the practical value of the work the samples of the
substances studied were provided by the pharmaceutical research center “Alliance of Beauty” (Kyiv, Ukraine).

Results and discussion. The important task when developing foam systems at acidic pH value is the choice of
the complex of viscosity modifiers that would provide stability, easy dosing and the ease of use. The study confirmed
the need for introduction of an associative gel former (hydroxypropylmethylcellulose) and electrolyte (sodium chloride).

Conclusions. According to the results of the studies the necessity of introducing a complex of viscosity modifiers
has been proven: one of them provides the electrolyte thickening, and another one the associative thickening of the
foam base.
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J1. C.MNetposceka, 0. O.besnana, I. |. bapaHosa
Oco6nUBOCTI 3ryeHHsA cy4acHOi NiIHOMUIMHOI OCHOBU Y KACITIOMY cepeAoBULLi

36anaHcoBaHa cy4acHa niHoMuoda cucTema BKIovae B cebe 3acTOCyBaHHA Pi3HMX MEXaHi3MiB 3ryLLEeHHS, AKi
3abe3neuyoTb cTabinbHy CTPYKTYPY i 3240BiNbHI CNOXUBYI BNACTUBOCTI.

MeTa. OGrpyHTYBaHHS paLioHanbHUX KOHLIEHTpaLi MoamdikaTopis B'I3KOCTi Ans NiHOMUIAHUX 3acobiB npu pH 3,5-4,5.

Martepianu Ta metoau. Po3pobneHo niHomuiiHy ocHoBy (Disodium Laureth-3-Sulfosuccinate, Cocamidopropyl
Betain, Coco Glucoside/Glyceryl Oleate, PEG-7 Glyceryl Cocoate, PEG-4 Rapeseedamide, PEG-150 Polyglyceryl-2
Stearate and Laureth-3, Boga ounieHa). B skocTi perynsitopa 3HadeHHst pH BukopuctoByBanm Lactic Acid, koHcepBaHTa —
komnnekc: Triethylene Glycol/Benzyl Alcohol/Propilene Glycol/Methylclorisothiazolinone and Methylisothiazolinone
(Nipaguard CMB, «Clariant», «Clariant Produkte (Deutschland) GmbH», HimeuunHa). «Nipaguard CMB» 3abe3nevye
aKTMBHICTb NPOTW rPaMmnoO3nTUBHUX | FpaMHeraTMBHNX GakTepin, APDKAXKIB i LBIMi, CYMICHUIA 3 @aHIOHHUMMW, KaTiOHHUMU i
HEeiOHOrEeHHMMW NMOBEPXHEBO-aKTMBHUMM pevoBUHamu, 3bepirae ctabinbHicTe Ao pH 8. BukopuctoByBanu gismko-ximiy-
Hi METOAM, BKIOYAKYN CTPYKTYPHO-MeXxaHiuHi. [nsa 6inblioi 4OCTOBIPHOCTI EKCNEPUMEHTIB Ta NPaKTUYHOMO 3HAYeEH-
HSA po0OTK 3pa3ku AOCHIMXYBAHUX PEYOBUH Oynv HafaHi dhapMaueBTUYHUM HAayKOBO-AOCHIAHUM LIEHTPOM «AnbSHC
Kpacu» (M. Kunis, YkpaiHa).

PesynbraTy Ta ix 06roBopeHHs. Baxxnveum 3aBgaHHsSM npu po3pobui NIHOMUAHUX CUCTEM MPU KUCIIOMY 3Ha-
YeHHi pH € BMGip komnnekcy MoamdikaTopiB B’A3KOCTI, ski 6 3abe3neyunnu cTabinbHICTb, Nerke 03yBaHHs i 3pyYHICTb
3acTocyBaHHSA. Y xofi gocnigpkeHHsa Oyno niaTeBepaKeHo HeoOXiaHICTb BBEAEHHST acoLiaTUBHOMO refneyTeoproBaya
(rigpokcmnponinMeTMnLentono3un) Ta enekTponiTy (HaTpito xnopuay).

BucHoBkM. 3a pesynsratamv NpoBeAeHNX AOCTiMKeHb oBeAeHa HeOOXiAHICTb BBEAEHHS KOMMIEKCY Moandika-
TOpIB B'A3KOCTI, OAUH 3 sIKMX 3abesneyye enekTponiTHe, a Apyrni — acouiaTUBHE 3ryLLeHHS NIHOMUINHOI OCHOBUW-HOCIS.

Knroyoei criosa: moducbikamopu 8’a3kocmi; rniHomutiHa ocHosa;, pH 3,5-4,5

J1. C. Netposckas, 0. A. becnanas, V. N. BapaHoBa
Oco6eHHOCTM 3aryLeHusi COBpeMeHHOW NeHOMOKLLIEN OCHOBLI B KUCIION cpene

CbanaHcmpoBaHHas coBpeMeHHasi MeEHOMOKLLAs CMCTEMa BKMOYaeT B cebs NpUMEHEHNEe pasnnuyHbIX MexaHu3-
MOB 3aryLleHusi, KoTopble 06ecneynBatoT CTabunbHY CTPYKTYPY M YOOBNETBOPUTENbHbIE NOTPEOUTENBCKNE CBOMNCTBA.

Lenb. OGocHOBaHWe paunoHarbHbIX KOHLEHTpauuii MoAMgUKaTOPOB BS3KOCTM Npy pa3paboTke NeHOMOKLLNX
cpeacts npu pH 3,5-4,5.
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Martepuansi u metoabl. PazpabotaHa neHoMotoLas ocHoBa (Disodium Laureth-3-Sulfosuccinate, Cocamidopropyl
Betain, Coco Glucoside/Glyceryl Oleate, PEG-7 Glyceryl Cocoate, PEG-4 Rapeseedamide, PEG-150 Polyglyceryl-2
Stearate and Laureth-3, Boga oumileHHas1). B kadecTBe perynsatopa 3HaueHus pH ucnonbaosanm Lactic Acid, koHcepBaHTa — cre-
Aytowmin komnnekce: Triethylene Glycol/Benzyl Alcohol/Propilene Glycol/Methylclorisothiazolinone n Methylisothiazolinone
(Nipaguard CMB, «Clariant», «Clariant Produkte (Deutschland) GmbH», Hime4unHa). «Nipaguard CMB» obecneuu-
BaeT aKTUBHOCTb MPOTVB rPaMrosIoKUTENBbHbBIX M rpaMoTpuuaTenbHbIX OakTepuin, APOXOKEN 1 NeceHn, COBMECTUM C
@HWOHHBIMUW, KATUOHHBLIMW Y HEVMOHOTEHHBIMU NOBEPXHOCTHO-aKTUBHbLIMY BeLlecTBamu, ctabuneH go pH 8. [ina 6onb-
LUeV JOCTOBEPHOCTM IKCMEPVMEHTOB M MPaKTUYECKOro 3HavyeHnsa paboTbl 06pasubl nccrnegyemMblx BelecTs bbinm
npegocTaBneHbl hapMaLeBTUHECKMM HayYHO-MCCneaoBaTenbCKUM LeHTpoM «AnbsHe KpacoTtbi» (r. Knes, YkpaunHa).

PesynbstaThl n nx obeyxaeHune. BaxHow 3agavein npu pa3paboTke NEHOMOIOLLMX CUCTEM MPU KUCINOM 3HaYeHUN
pH siBnsieTcst BbIGOP kOMMnekca MoanMUKaTopoB BSI3KOCTM, KOTopble Obl 0becnevmnny ctabunbHOCTb, Nerkoe 4o3vpo-
BaHuWe v ynobcTeo npuMmeHeHus. B xopge nccneposaruns 6bina noaTBepxaeHa HeobxoaAMMOCTb BBEAEHWS accoumaTmBs-

Horo reneoGpasoBaTens (TMAPOKCUNPONUIIMETUIILENIONO3bI) 1 ANEKTPONUTA (HaTpus xnopuaa).
BbiBogabl. Mo pe3ynstatam NpoBeAeHHbIX UCCreaoBaHWii JokasaHa HeobXxoaMMOCTb BBEAEHWS KOMMMeKca Mo-
AMMKATOPOB BA3KOCTM, OOMH U3 KOTOPbLIX 0BGecneymBaeT aMeKkTponuTHOE, a BTOPO — accoumaTtBHOE 3arylieHue

NEeHOMOWHO OCHOBbI-HOCUTENS.

Knroueenie crioea: modughukamopbl 853Kocmu; neHomorow,asi ocHoea,; pH 3,5-4,5

In foam agents viscosity modifiers are used not only
to thicken a multicomponent system, but also to control
and provide the long-term structural viscosity of the fi-
nished product [1-3].

Currently, among the wide assortment of thickeners
three types are used most commonly: inorganic resins
(polymeric or cellulose derivatives), and high molecular
weight ethoxylates used previously to thicken the foam
system. There is a certain complexity of combining vis-
cosity modifiers with a mixture of the primary foaming
surfactants and “soft” secondary surfactants, which, in
turn, affects the technological process of producing a
foam agent [4, 5].

The aim of our work was to substantiate the rational
concentrations of viscosity modifiers when developing
foam agents at pH of 3.5-4.5.

Materials and methods

By our previous studies the foam base with modern
detergents (Disodium Laureth-3-Sulfosuccinate, Cocami-
dopropyl Betain, Coco Glucoside/Glyceryl Oleate, PEG-7
Glyceryl Cocoate, PEG-4 Rapeseedamide, PEG-150 Poly-
glyceryl-2 Stearate and Laureth-3, purified water) was
developed and substantiated [6-9]. As a pH regulator lac-
tic acid was used; as a preservative the complex con-
taining Triethylene Glycol/Benzyl Alcohol/Propilene Gly-
col/Methylclorisothiazolinone and Methylisothiazolinone
(Nipaguard CMB, “Clariant”, “Clariant Produkte (Deutsch-
land) GmbH”, Germany). Nipagard CMB provides the
activity against gram positive and gram negative bacte-
ria, yeasts and molds, is compatible with anionic, catio-
nic and nonionic surfactants, remains fully stable up to
pH 810, 11].

Determination of rheological indicators was carried
out on a Brookfield DV-II + PRO (USA) viscometer using
a rotary adapter with the system of coaxial cylinders.
The coaxial geometry of the viscometer consists of a
cylindrical spindle and a cylindrical chamber that pro-
vide an accurate control of measurement of the rheo-
logical parameters of the Newtonian fluids.

The pH value of the foam samples studied was de-
termined potentiometrically (DFU 1.2, 2.2.3) using a pH
meter Metrohm 744 (Germany) [12].

These studies were conducted at the premises of the
research laboratory of the Department of Commodity
Science at the National Pharmaceutical University.

The experimental samples of foam bases were pre-
pared taking into account the following technological
parameters:

» dissolution of detergents was carried out in the tem-
perature range from 35 to 45 °C for 10-20 min;

* the mixer rate — up to 40 rpm (to prevent formation
of a foam mass);

* the pH value was adjusted up to 3.5-4.5 using lactic acid.

For greater reliability of the experiments and the prac-
tical value of the work the samples of the substances
studied were provided by the pharmaceutical research
center “Alliance of Beauty” (Kyiv, Ukraine).

Results and discussion

Taking into account that when developing a foam
base only detergents of the “soft” action were used it led
to impossibility of achieving a suitable viscosity with
the help of a classical, affordable and effective type of
a thickener — electrolytes (sodium or ammonium chlo-
ride). Therefore, at the first stage of our studies concer-
ning thickening we selected effective gel formers at the
given pH range (3.5-4.5) considering the direction and
the application site of the finished foam agent. The fol-
lowing substances were used: Hydroxypropyl Methyl-
cellulose (“METHOCEL 40-0100”, “Dow”, Germany)
contributing to the condensation of the system and for-
mation of fine-grained long-lasting foam; Xanthan for-
ming gel bases resistant to changes in pH and high tem-
peratures; Cetheart-10 allyl ether/acrylic copolymer (*“Sal-
care SC 807, “Ciba”, Switzerland). The recommended
concentrations of gel formers when developing foam
agents for intimate hygiene with acidic pH values were
from 0.1 to 0.5 % [13, 14].

The gel bases with the above-mentioned polymers
were prepared according to the generally accepted techno-
logies [15-18] and added to the base prepared at room
temperature and adjusted the pH value to the pH of 3.5-4.5
using lactic acid.

It was found that with addition of all gel formers in
the concentrations from 0.1 to 0.5 % a gradual increase
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Fig. The dependence of the structural viscosity (at 20 rpm) on the
concentration of the electrolyte

in the structural viscosity was observed. The samples
based on “Salcare SC 80” revealed the highest viscosity
values (12340 to 17650 mPaxs at 20 rpm). It should be
noted that they were stable, but did not have satisfac-
tory rheological characteristics (no fluidity of the sys-
tem was observed). The samples, which used Xanthan
as a thickener, also had a high viscosity (from 12100 to
14280 mPaxs at 20 rpm); in addition, within the course
of 30 days, the stratified systems were observed.

During this experiment it was noted that the samp-
les with the concentration of HPMC from 0.3 to 0.5 %
had an excessively high degree of thickening of the sys-
tem (from 12300 to 16450 mPaxs at 20 rpm) and did
not meet the recommended standards for intimate hy-
giene products (the structural viscosity value should be
in the range of 2000-12000 mPaxs). Analyzing the re-
sults of the experiments with the samples with the con-
centration of GMPT of 0.1 and 0.2 % it was found that
they both had the necessary viscosity characteristics,
therefore, from the economic point of view, the concentra-
tion of GMPP of 0.1 % was selected.

The base obtained had some signs of stability, howe-
ver, it did not exhibit the necessary viscosity value (the
system should additionally exhibit the property of flui-
dity, being one of the requirements of the consumer
characteristics of the finished gel for the intimate zones
of the human body.

Taking into account the above facts 10 % (or 25 %)
solution of sodium chloride was added to our samples.
The expediency of introducing the electrolyte solution
is associated with prevention of formation of high local
concentrations, which, in turn, can lead to appearance
of gelling. The electrolyte solution was introduced in
the last turn after cooling the foam base at room tem-
perature to set a rational concentration. In further studies
solutions of sodium chloride in the concentration up to
1.5 % were used. As can be seen from Fig., an increase
to the maximum viscosity of 12.000 mPaxs was observed.

This is due to the interaction of an electrolyte with
long-chain molecules of the anionic detergent (Disodium
Laureth-3-Sulfosuccinate), which leads to an increase
in the ion fixation density. Usually, it is advisable to intro-
duce a salt with the same ion as the main detergent has.
The use of an electrolyte allows shifting the balance:
micelles having a spherical structure are transformed into
micelles with a cylindrical structure. Further, cylindri-
cal micelles are not able to move freely relative to each
other like spherical ones. Due to this there is an increase
in the structural viscosity and the possibility of correc-
tion of the consistency of the foam agent.

As can be seen from Fig., as a result of our research
the system of components, in which the viscosity level
required is located on the central segment of the emerging
line and is characterized by a curved curve, have been
obtained. Thus, it has been experimentally proven that
the optimal concentration of sodium chloride is in the
range of 1.5 to 2.0 %. It should be noted that in the la-
boratory samples obtained the electrolyte concentration
of 1.5 % is used to achieve the recommended viscosity
(from 9000 to 12000 mPaxs at 20 rpm), but in samples
manufactured in industrial conditions it will be 1.6 %.
In order to adapt to the industrial conditions of produc-
tion the expediency of introducing an electrolyte in the
last turn in parts is recommended since complete achieve-
ment of the equilibrium with the ingredients of the foam
base requires a certain amount of time. The excessive
introduction of sodium chloride solution can lead to in-
stantaneous dilution of the system and opacity of the gel.

CONCLUSIONS

According to the results of the studies the necessity
of introducing a complex of viscosity modifiers has been
proven: one of them provides the electrolyte thickening,
and another one the associative thickening of the foam
base. It has been experimentally determined that as an
associative thickener it is rational to introduce hydroxy-
propylmethylcellulose (‘“Methocel 40-0100”, “Dow”, Ger-
many) in the concentration of 0.1%, which contributes
to formation of a fine-grained foam. Moreover, it is ad-
visable to use the solution of sodium chloride (10 %)
in the concentration of 1.5-2.0 %, which leads to an in-
crease in density due to electrolytic condensation, and
additionally prevents creation of local concentrations that
can lead to gelling. The foam base developed is a com-
plex and balanced system, which combines various me-
chanisms of thickening to achieve the necessary struc-
tural and mechanical properties. This has been achieved
due to the combination of detergents of different nature,
and introduction of the complex of viscosity modifiers
(polymer and electrolyte). Thus, it has been proven that
the viscosity modifiers selected provide the finished pro-
duct with the necessary extrusion properties, and also
affect the stability of the foam agent.

Conflict of Interests: authors have no conflict of
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