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The general methodological approach to development of modern
foam washing agents

As the results of the analysis of the modern Ukrainian market for personal care products show, there is a clear
tendency of the increased consumer interest, in particular to detergent-based liquid hygiene products.

Aim. To develop a methodological unified approach for creation of foaming agents in two pH intervals of 3.5-4.5
and 5.0-6.0.

Materials and methods. The methodological basis of this research is general scientific and applied methods of
research, including methods of logical, historical, physicochemical, technological and analytical analysis. The modern
Ukrainian market of foam washing agents and various types of detergents for obtaining satisfactory consumer proper-
ties were analyzed.

Results and discussion. A wide production range of foam washing agents of the foreign and domestic origin has
been analyzed, and the active functional groups, as well as excipients and biologically active substances have been
systematized. The conceptual differences in the approaches to development of parapharmaceutical cleansing agents
and the tendency to use modern surfactants with the “soft” action have been revealed. It has been found that creation
of uniform foaming agents in two pH intervals of 3.5-4.05 and 5.0-6.0 when applied to sensitive areas of the skin and
mucous membranes determines the selection of detergents that would combine sufficient functional properties and
dermatological characteristics. The analysis has shown that there is a need to develop new approaches to the use of
multifunctional complexes of modern detergents.

Conclusions. A methodological unified approach for creation of foam washing agents in two pH intervals of
3.5-4.05 and 5.0-6.0 has been offered. It allows facilitating development of products and their introduction into domes-
tic production.
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I. I. BapaHosa, J1. C. lNetposceka, 0. O. besnana, C. B. 3aika
3aranbHu MeToaoNoriYHUM Nigxia 4o po3pooKM cyvyacHUX NiHOMUMHUX 3acobiB

Ak cBigyaTh pesynsraTi aHari3y Cy4acHOro yKpaiHCbKOro puHKy 3acobiB no Aornsaay 3a ocobucToto ririeHoto, Ha
TenepiLlHii Yac cnocTepiraeTbCA YiTka TeHOEHLiS 40 3pOCTaHHS CMOXMBYOTO iHTEpPEeCY, 30Kpema 40 PiAKUX FirieHIYHUX
3acobiB Ha OCHOBI JETEPreHTIB.

MeTa poboTn — po3pobka METOAOMOrNYHOro YHidhikoBaHOro nigxody A0 CTBOPEHHS NMiIHOMWAHMX 3aco6iB y ABOX
iHTepsanax pH (3,5-4,5) Ta (5,0-6,0).

Marepianu Ta meToau. MeTo40MNOrYHOIO OCHOBOI AAHOMo AOCHIAKEHHS € 3aranibHOHAYKOBI Ta MPUKNaAHi HAayKoBI
MeToau AOCHIOKEHHS, B TOMY YMCIi METOAM NOTiYHOro, iCTOPUYHOIO, di3NKO-XiMIYHOrO, TEXHOMONYHOro Ta aHaniTny-
HOro aHaniay. MNpoaHanisoBaHWi Cy4acHUN YKPaATHCbKUA PUHOK MIHOMUMHMX 3acObiB Ta pi3Hi TUNW OeTepreHTiB Ans
OTPUMAaHHS 3a[0BINMbHNUX CMOXMBYMX BITACTUBOCTEN.

Pesynbrat Ta ix o6roBopeHHsA. [MpoaHanisoBaHO LMPOKUA aCOPTUMEHTHUI pag NIHOMUMHKUX 3acobiB 3akop-
[JOHHOTO Ta BITYM3HSHOTO BUPOOHULITBA Ta CUCTEMATM30BAHI aKTUBHI (hyHKLIIOHaNbHI rpynu, 4ONOMiXHI Ta 6ionoriYHo ak-
TUBHI peyoBUHU. BusiBneHi KoHUenTyanbHi BiOMIHHOCTI Y nigxoaax 4o po3pobku napadapmaueBTUYHMX 3ac0o0iB o4un-
LyBanbHOI Al Ta TeHAEHL0 10 BUKOPUCTaHHS Cy4acHMUX NOBEPXHEBO-AKTUBHUX PEYOBUH «M'SKOI» Aii. BcTaHoBMEHO,
LLIO CTBOPEHHS YHichikoBaHUX NIHOMUIMHKX 3acobiB y ABOX iHTepanax pH (3,5-4,5) ta (5,0-6,0) npy HaHeCeHHi Ha YyTNMBI
LiNAHKM LWKIpK Ta cnmu3oBi 060MNOHKM 3yMOBIOE BMBIp AeTepreHTiB, ki 6 noeaHyBanu AocTaTHI (PyHKLiOHanbHI Brac-
TMBOCTI Ta AiepMaTornorivHi xapakrepuctukuy. lNMpoBeaeHnii aHania nokasas, Wo € notpeba y po3pobLi HOBUX NiAXOAIB
[0 BUKOPUCTaHHS 6aratoyHKLiOHaNbHUX KOMMIEKCIB Cy4acHUX AETEPreHTiB.

BucHoBku. 3anponoHoBaHO METOAOMONYHMI YHichikoBaHWI Niaxig WoAo CTBOPEHHSI NIHOMUIHKMX 3acobiB y ABOX
iHTepBanax pH (3,5-4,05) ta (5,0-6,0), wo BnepLue JO3BONUTL NOMErwnTM po3pobKy 3acobiB Ta iX BNPOBaMKEHHS Y
BiTUM3HSIHE BMPOOHNLITBO.

Krroyoei cnioea: niHomuliHi 3acobu o4uwlysarnsHoi Oii; demepaeHmu; pH; wamnyHi; eeni; 3acobu ocobucmoi aieieHu

M. N. bapaHoga, J1. C. MNeTtpoeckas, 0. A. becnanas, C. B. 3auka
O6WwmiM MeTogonorM4yeckni NoAxoA K pa3paborke coBpeMeHHbIX MEHOMOKLWMNX CPpeacTB

Kak cBMaeTenbCTBYIOT pesynbTaThl aHanmM3a COBPEMEHHOIO YKPaWHCKOTO pbiHKa CPEACTB MO yXO4y 3@ JINYHOM ru-
TMEHOW, ceroaHs HabnodaeTcs YeTkas TeHAEHUMS pocTa NoTPeBbUTENbCKOro MHTEPECa, B YaCTHOCTU, K XXMUAKUM TUrv-
€HUYECKUM CPeacTBaM Ha OCHOBE AETEPreHTOoB.

Llenb paboTbl — pa3paboTka METOA0NOMYECKOrO YHUPULIMPOBAHHOTO NOAX0A4a K CO34aHMI0 NEHOMOHLLIMX CPeCTB
B ABYX MHTepBanax pH (3,5-4,5) n (5,0-6,0).
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Matepuanbl n meToabl. MeTogonorM4eckon 0CHOBOM AAaHHOIO UCCNEA0BaHNSA ABNAOTCS obLleHay4Hble 1 npu-
KNafHble Hay4YHble MeTOAbl NCCIEeAO0BaHNUs, B TOM YMCIe: METOAbl TOMMYECKOro, UCTOPUYECKOTO, (PMU3NKO-XMMUYECKO-
ro, TEXHONOrMYECKOro U aHanuTUYeCcKoro aHanmsa. bein npoaHannsmMpoBaH COBPEMEHHbIV YKPAUHCKUI PbIHOK MEHO-
MOHOLLMX CPEACTB M pasnunyHble TUNbl AeTePreHToB ANs NonyvYeHns yaoBneTBopUTeEnbHbIX NOTPebUTenbCKMX CBONCTB.

Pe3synbraThl 1 nx obcyxaeHune. NpoaHan3npoBaH LUMPOKUI aCCOPTUMEHTHbIV PS4 NEHOMOIOLLMX CPeacTB 3a-
pyBEeXHOro 1 0Te4ECTBEHHOINO NPON3BOACTB U CUCTEMATU3MPOBAHbI aKTUBHbIE (PYHKLIMOHAarbHbIE rPpynnbl, BCOMOra-
TenbHble 1 Bronornyeckn akTnBHble BelecTsa. OnpedeneHbl KOHLENTyanbHble pasnuyns B noaxodax K paspaboTke
napadapmaLeBTU4ECKUX CPEACTB O4YNCTUTENBHOMO AEUCTBUS Y TEHAEHLUM NCNOMNb30BaHNS COBPEMEHHbBIX MOBEPXHOCT-
HO-aKTUBHbIX BELLECTB «MATKOro» AeNCTBUA. YCTaHOBMEHO, YTO CO34aHNe YHUMULMPOBAHHbBIX NEHOMOILLMX CPEACTB
B ABYyx uHTepBanax pH (3,5-4,5) u (5,0-6,0) npn HaHeceHUn Ha YyBCTBUTENbHbIE YHACTKM KOXWN U CNM3UCTbie 060-
NOYKM 0ByCnoBnMBaET BbIOOP AETEPreHTOB, KOTopble Obl 06beANHANN AOCTaTOYHbIE DYHKLMOHAamNbHbIE CBONCTBA U
JepmaTtonornyeckme xapaktepuctuku. NpoBeaeHHbI aHanu3 nokasan, YTo eCTb HeoBXoaAMMOCTb pa3paboTkn HOBbIX
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NOAXOAO0B K UCMOMb30BaHUI0 MHOrOMYHKLIMOHAMNBHBIX KOMMIIEKCOB COBPEMEHHbIX IETEPreHTOB.
BbiBogbl. [peanoxeH MeTO40NOrMYeCKMin YHUULIMPOBAHHbIN NOAXOA K CO34aHUI0 NEHOMOKLLMX CPEACTB B ABYX
nHTepBanax pH (3,5-4,05) n (5,0-6,0), uto no3BonuT 0bneruyntb pa3paboTKy CPEACTB U UX BHEAPEHNE B OTEYECTBEH-

HO€e NpPon3BOACTBO.

Knroueenie crioea: neHomorwjue cpeacmsa oyucmumesibHo20 Oelicmeusi; demepeeHmb/,' pH; wamriyHu, eesu;

cpedcmea SIUYHOU eueueHbl

As the results of the analysis of the modern Ukrain-
ian market for personal care products show, today there
is a clear tendency of the increased consumer interest,
in particular to detergent-based liquid hygiene products.
Shampoos, gels for personal hygiene and shower, liquid
soaps, etc., are becoming increasingly popular among
all categories of the population. Firstly, this is due to
simplicity and ease of use, economy and aesthetics. Se-
condly, they have many advantages over other personal
care products, such as solid soaps. These advantages are
the solubility in water of different hardness, high foam
formation, cleansing ability, additional actions (antifun-
gal, bactericidal, moisturizing, etc.) [1-3]. Development
of the composition of any foaming agent can be con-
sidered from the standard approach, namely the choice
of detergents of different ionic nature — the choice of
excipients — the choice of preservatives. However, when
developing these agents the latest tendency is the use of
detergents with the “soft” action, which leads to imple-
mentation of completely different mechanisms of thicke-
ning [4-8]. For example, if detergents of the anionic na-
ture were used as the main or primary detergents, then
it was just sufficient to use the electrolytic type of thi-
ckening. At present due to the fact that other types of
detergents are increasingly used to achieve certain con-
sumer properties (extrusion and ease of dosing, stability
for two to three years, etc.), it is necessary to use seve-
ral types of thickeners at the same time. To meet these
requirements it is advisable for technologists to combine
the associative and electrolytic thickening mechanisms.
Associated thickening occurs due to natural and/or se-
mi-synthetic detergents and / or their combination [5, 6].

The aim of the article is to develop a methodologi-
cal unified approach for creation of foaming agents in
two pH intervals of 3.5-4.5 and 5.0-6.0.

Materials and methods

The methodological basis of this research is general
scientific and applied methods of research, including me-
thods of logical, historical, physicochemical, technolo-

gical and analytical analysis. The modern Ukrainian mar-
ket of foam washing agents and various types of deter-
gents for obtaining satisfactory consumer properties were
analyzed [9-12].

Results and discussion

The study of technological conditions for production
of foam washing agents and scientific literary sources
showed a number of uncertain issues. The substances
used in production of foam washing agents were investi-
gated in the scientific works of such Ukrainian scholars
as G. S. Bashura, D. I. Dmitrievsky and foreign scien-
tists (Yu. V. Pletnev), but the issue of creating unified
foaming agents in two pH intervals of 3.5-4.5 and 5.0-6.0
in their works was not analyzed. However, despite the
increasing interest of researchers and practitioners to this
problem the issue of creating unified detergent-based foa-
ming agents in two pH intervals of 3.5-4.5 and 5.0-6.0
remains poorly studied. Based on the above the subject
is relevant and requires individual research.

After analyzing and summarizing the literary data on
theoretical and practical measures for creation of clean-
sing agents, as well as on the basis of the practical ex-
perience, we proposed the methodological approach to
development of detergent-based foaming agents in two
pH intervals of 3.5-4.5 and 5.0 -6.0 (Fig.). From a sci-
entific and practical point of view, rather specific foam
washing agents differing from each other by the comp-
lex of detergents, the pH value, peculiarities of their ap-
plication and the physiological significance of the pH
value for these areas were selected.

The methodology for development of any foam wa-
shing agents consists of two directions of research (theo-
retical and experimental), which should be carried out
in parallel and complement each other. Taking into ac-
count the aforementioned the methodology for creating
detergent-based foaming agents in two pH intervals of
3.5-4.5 and 5.0-6.0 has been developed (Fig.).

In the first place, a number of detergents in the com-
position of modern foam washing agents and the subs-
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Creation of foam cleaners
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Fig. The methodology for creation of detergent-based foam washing agents developed in pH intervals of (3.5-4.5) and (5.0-6.0)

tances with this effect introduced to the market by manu-
facturing companies were studied, and their nomencla-
ture was generalized.

Anionic detergents are most commonly used in cle-
ansing agents as primary surfactants. They should com-
bine a high foaming capacity with the ability to the electro-
lyte thickening.

As secondary surfactants (co-surfactants) amphote-
ric, nonionic, some anionic substances are commonly
used. The use of these surfactants can significantly im-
prove foam characteristics, the system viscosity and pro-
vide highly valuable dermatological effects, which are es-
pecially important when applied to the mucous membra-
nes, children skin, and the like.

It is exactly at this stage the manufacturer must pay
attention to the choice of viscosity modifiers to create a
stable system and preservatives.

One of the important stages of research is the choice
of viscosity modifiers. This is due to the fact that it is
necessary to give preference to the substances and their
combinations that have a different mechanism of thicke-
ning, which can increase the structural and mechanical
properties (in the first place, extrusion of the finished
product from the selected type of consumer packaging
and stabilization of the system).

An important point is to determine exactly the inter-
val of the pH value, in which the foaming agents will be
able to exhibit their properties. It should be noted that
when developing the agents for intimate hygiene it is ne-
cessary to select the detergents that will have the cleansing
effect exactly at the recommended pH value — 3.5-4.5.
For electrolytic thickening it is necessary to use a standard

approach, namely when using anionic detergents an electro-
lyte with a similar ion should be added. For example,
sodium chloride is used when using disodium laureth
sulfosuccinate; if amorphous laureth sulfate is used, it
is reasonable to introduce ammonium chloride.

It should be also noted that from the technological
point of view, it is more appropriate to use solutions of
electrolytes which can be optimally introduced in the
last place under the strict supervision of the technologist
and in small portions since oversaturation of the sys-
tem with this type of viscosity modifiers can lead to the
instantaneous system dilution and turbidity of the gel.

It should be noted that in the experimental studies,
first of all, the concentration of detergents affecting the
cleansing effect and the presence of side effects is deter-
mined, but not the concentration of active substances.
Then there is selection of other excipients and active
substances, the sequence of their introduction is studied,
and the temperature modes are set for each stage.

Using a systematic approach during the scientific and
theoretical research it is possible to choose the rational con-
centration of the selected detergents and active substances.

The study of a number of physicochemical and pharma-
cological indicators is a combining element of this re-
search with the pharmaceutical development order to de-
termine the optimal shelf-life.

When developing an agent a certain attention is paid
to optimization of the manufacturing technology, which
includes reduction of the number of stages of the tech-
nological process, the use of a reasonable amount of the
equipment, determination of critical factors and their pa-
rameters, reduction of energy consumption for production.
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Due to the complex of the experimental studies (phar-
macotechnological, structural and mechanical, physico-
chemical, microscopic) the rational composition of the
foam washing agent is substantiated, the technology of
its production under manufacturing conditions is develo-
ped and tested.

CONCLUSIONS

The methodological approach for development of

introducing them to the domestic market as safe, competi-
tive products with high cleansing and sufficiently high
consumer characteristics.

Based on the above said development or, as we see
it, creation of modern foam washing agents is a balan-
ced process with a joint participation of scientists and
professionals of pharmaceutical and cosmetic industry.
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