ISSN 1562-7241

NEWS OF PHARMACY 1(81)2015 45

Recommended by Doctor of Pharmacy, professor O.G.Bashura

UDC 687.5: 687,552: 661.185

DEVELOPMENT OF THE SHAMPOO FOR CHILDREN

L.S.Petrovskaya, O.V.Zhuk, [.1.Baranova

National University of Pharmacy

Key words: shampoo for children, detergent, foam cleaning base; foaming ability

Children, especially infants, have a sensitive and very vulnerable skin. Cosmetics for children sup-
ports the protective functions of the skin, making it less susceptible to a variety of stimuli. That is
why children from the first days of life need other, safer skin care cosmetics than adults, it should
not have the irritating action. In order to develop a foam cleaning product (shampoo) for children
we have chosen a number of modern detergents of anionic, nhon-anionic and amphoteric character,
such as 28% disodium laureth sulfosuccinate (“Euronaat LS 3”, Disodium Laureth-3-Sulfosuccinate,
“EOS”, Belgium),; cocamidopropyl! betaine (“Cocamidopropyl Betain”, “KAQ”, Japan); coco glucoside
and glyceryl oleate (“Lamesoft PO 65”, Coco Glucoside (and) Glyceryl Oleate, “BASF (ex-Cognis)”,
Germany); PEG-7 glyceryl cocoate (“Neopal LIS 80", PEG-7 Glyceryl Cocoate, “Industria Chimica
Panzeri’, Italy). Lactic acid was used as a pH adjustor. Based on these substances the foam cleaning
bases in various concentrations of detergents have been prepared. The quality (physicochemical pro-
perties) of the foam cleaning bases developed has been assessed according to the current normative
documents of Ukraine. At the first stage of the research it was determined that the use of “Euronaat
LS 3” was irrational because it did not provide the required foam formation, hence, it was necessary
fo add other detergents. At the next stage the bases with addition of detergents with the low irritating
effect, such as “Cocamidopropyl Betaine”, “Lamesoft PO 65”, “Neopal LIS 80", were studied to improve
the physicochemical and consumer propetrties. It has been found that foam cleaning bases with additio-
nally selected non-ionic and amphoteric detergents improved the properties of the foam cleaning base
developed, namely the level and stability of the foam and its consumer properties increased. It should

be noted that the bases developed were stable at the pH value selected (5.5-6.5).

The baby skin like all other organs develops gradu-
ally. And though at first glance it differs little from the
adult’s skin, it may take a lot of time before the baby’s
skin can fully perform all of its functions. Functions
of the skin are diverse, but the main function is pro-
tective. This function in children is poorly expressed
as evidenced by the easily vulnerable skin, frequent in-
fections due to insufficient keratinization of the stratum
corneum and its thinness, immaturity of the local im-
munity and intense blood supply. These peculiarities make
the baby skin tender and prone to inflammation, in par-
ticular with poor care; that is why the skin care in chil-
dren assumes daily hygiene and water procedures. Chil-
dren, as well as adults, also need hair care. It is known
that the skin of the baby’s head does not yet contain
special natural protective film, which adults have. That
is why microbes and other harmful substances penetrate
through the children skin faster than in adults. It is obvi-
ous that the products for the baby skin care must meet
other criteria than the products for adults. Since the skin
of a normal healthy child is capable to cope with its fun-
ctions, the question of safety of cosmetic products should
be considered first [4, 7, 10, 11].

The aim of our work is to create a foam cleaning
base with safe detergents and based on it to develop a
modern foam-cleaning agent for children.

Experimental Part

The study subjects were a number of modern deter-
gents of anionic, amphoteric and non-ionic nature such as
28% disodium laureth sulfosuccinate (“Euronaat LS 37,

Disodium Laureth-3-Sulfosuccinate, “EOS”, Belgium);
cocamidopropyl betaine (“‘Cocamidopropyl Betain”, “KAO”,
Japan); coco glucoside and glyceryl oleate (“Lamesoft
PO 65”, Coco Glucoside (and) Glyceryl Oleate, “BASF
(ex-Cognis)”, Germany); PEG-7 glyceryl cocoate (“Neo-
pal LIS 807, PEG-7 Glyceryl Cocoate, “Industria Chi-
mica Panzeri”, Italy). Lactic acid was used as a pH ad-
justor. Based on these substances the foam cleaning
bases were developed in various concentrations of de-
tergents [2, 12-16].

The quality of the bases developed together with the
Pharmaceutical Research Centre “Beauty alliance”, Kyiv
was assessed according to the following indicators: ap-
pearance, organoleptic characteristics (colour, odour), de-
termination of the pH value, foaming ability (foam num-
ber, foam stability). These indicators were considered for
the qualitative assessment of modern foam cleaning agents
according to DSTU4315: 2004 “Cosmetic products for
cleaning skin and hair” and TU U24.5-31640335-002: 2007
“Products for skin care and cleaning”.

The study of rheological indicators was carried out
on a BROOKFIELD DV-II + PRO viscosimeter (USA)
using a rotary adapter with the system of coaxial cylin-
ders. The coaxial cylindrical geometry of the viscosime-
ter consists of a cylindrical spindle and a cylindrical ca-
mera, which provide precise measurement control of theo-
logical parameters of Newtonian fluids [1, 3, 6, 8, 9].

The pH value level of the samples under study was
determined by potentiometry (SPhU 1.2, 2.2.3) using a
“pH Meter Metrohm 744” device (Germany).
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Table 1
The study of the foaming ability
of the base
of disodium laureth sulfosuccinate

Table 2
The study of the foaming ability
of the base of disodium laureth sulfosuccinate
and 35% solution of cocamidopropyl betaine

The concentration Foaming ability The concentration Foaming ability
of disodium N of 35% solution o
laureth Foam number, Foam stability, of cocamidopropyl Foam number, Foam stability,
sulfosuccinate, % mm c.u. betaine, % mm c.u.
5.0 34.0 0.91 4.0 56.0 0.91
10.0 54.0 0.96 8.0 85.0 0.96
15.0 64.0 0.94 12.0 90.0 0.95

Results and Discussion

At the first stage the experimental samples of wa-
ter solution of disodium laureth sulfosuccinate with the
concentration of 5%, 10% and 15% were prepared. They
were prepared at the room temperature at low speed of
the mixer (20 rev/min) to prevent the formation of air
bubbles. After complete dissolution of the detergent clear
homogeneous liquid solutions without a specific odour
were obtained. The pH value of these solutions was
within 6.71-6.80, the standard rate of foam cleaning
agents for children aged from 3 and older — pH 5.5 [5].
The pH was adjusted to the required value with lactic
acid. The foaming ability and the foam stability were
studied. According to DSTU 4315: 2004 the standard
rate of foam number is not less than 145.0 mm, and the
foam stability is 0.8-1.0 conditional units (c.u.).

As seen from the results (Table 1), the foam number
was only 34.0 mm at 5% concentration of surfactants,
and the foam stability index had a high value —0.91 c.u.
Both the foam number and the foam stability increased
significantly in 10% solution of the surfactant. When
the concentration increased up to 15%, the foam num-
ber reached the maximum and became 64.0 mm; at the
same time, the foam stability was 0.94 c.u. Therefore,
the conclusions can be made that this component should
be used in the concentration of 10% since the solution
has a relatively high value of the foam number and the
highest value of the stability foam indicator.

It is irrational to use disodium laureth sulfosuccina-
te alone because it does not provide the required value
of foam number according to DSTU 4315:2004. Based
on the above experiment it has been proven that it is
reasonable to introduce additional surfactants. Cocami-
dopropyl betaine was used as an additional surfactant.
This is the most common surfactant used not only in
development of products for children, but also in skin
care products for adults. It is used to improve the foam
level, stabilization of formulations, promotes cleansing
properties, and in combination with some surfactants may
contribute to the system’s thickening. Its maximum re-
commended concentration is 12%.

At the next stage the required amount of 35% solu-
tion of cocamidopropyl betaine was added to 10% so-
lution of disodium laureth sulfosuccinate at the room
temperature. Cocamidopropyl betaine was completely
dissolved within 5 min at the constant work of a mixer.
It was added in the concentrations of 4%, 8% and 12%.
The pH of solutions obtained was adjusted to 6.82 — 6.88

with lactic acid. As a result, transparent odourless liquid
solutions were obtained.

As we can see from the research results (Table 2),
the foam number increased in all samples, and foam sta-
bility of 4% and 12% solutions decreased, but the sta-
bility of 8% solution remained unchanged. Thus, the ef-
fective concentration of 35% solution of cocamidopro-
pyl betaine is 8%, so the solution has a high foam num-
ber and the highest indicator of the foam stability.

The next step in development of the base is to sta-
bilize the level of the foam. Coco glucoside / glyceryl
oleate has been chosen as a foam stabilizer and a de-
greasing agent, its recommended concentrations for chil-
dren care products is from 1% to 10%.

Since this surfactant is a concentrated substance, which
is poorly soluble in cold water, 10% solution of diso-
dium laureth sulfosuccinate with addition of 8% of 35%
solution of cocamidopropyl betaine to it should be boiled
previously to the temperature of 40-42°C. When rotat-
ing the mixer with 40 rev/min the amount of coco gluco-
side/glyceryl oleate required was added to the solution.
This detergent was completely dissolved at the constant
work of the mixer for 5-7 min. Thus, simultaneously
five samples with the concentrations of 1, 2, 3, 4, 5%
were prepared. As a result, a light yellow transparent
odourless solution was obtained. The pH of the solu-
tions obtained was 6.78-6.50; therefore, the pH value
was adjusted to the desired value of 5.5 with lactic acid.

As can be seen from the results (Table 3), this com-
ponent greatly improves the stability of the foam, but
at higher concentrations coco glucoside/glyceryl oleate
reduces the foam number more than twice from 123 mm
to 66 mm because the foam becomes fine-grained and
its volume decreases.

Table 3

The study of the foaming ability of the base of disodium

laureth sulfosuccinate, 35% solution of cocamidopropyl
betaine and coco glucoside / glyceryl oleate

The concentration Foaming ability
of coco glucoside / | Foam number, | Foam stability,
glyceryl oleate, % mm cu.

1.0 123.0 0.94

2.0 114.0 0.95

3.0 106.0 0.96

4.0 92.0 0.97

5.0 66.0 0.97
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Table 4
The study of the foaming ability of the base
of disodium laureth sulfosuccinate, 35% solution
of cocamidopropyl betaine and glyceryl cocoate

. Foaming ability
The concentration of —
glyceryl cocoate, % Foam number, | Foam stability,

mm c.u.
0.5 128.0 0.95
1.0 134.0 0.96
1.5 127.0 0.94
2.0 121.0 0.96

Table 5

The study of the foaming ability of the base
of disodium laureth sulfosuccinate, 35% solution
of cocamidopropyl betaine, glyceryl cocoate
and coco glucoside / glyceryl oleate

Concentration, % Foaming ability
glyceryl  |coco glucoside /. Foam Foam
cocoate glyceryl oleate number, | stability,

mm c.u.
0.5 0.5 138.0 0.95
1.0 1.0 142.0 0.96
1.5 1.5 139.0 0.94
2.0 2.0 131.0 0.96

Introduction of an additional foam stabilizer is ra-
tional.

Glyceryl cocoate was chosen as another foam stabi-
lizer and another degreasing agent.

It was introduced to the base of disodium laureth
sulfosuccinate and cocamidopropyl betaine previously
heated on a water bath to the temperature of 40-42°C
in the concentrations of 0.5%, 1%, 1.5%, and 2%. The
surfactant was completely dissolved with the constant
work of the mixer at 40 rev/m for 15 min. As a result, tur-
bid liquid solutions without any odour and colour were

formed. The pH of the solutions obtained was 6.90-6.95;
the pH value was adjusted to 5.5 with lactic acid.

As can be seen from the results of the research (Ta-
ble 4), this surfactant affects the level of the foam in
this system, but not enough. The sample with the con-
centration of 1.0 % glyceryl cocoate has relatively high
results (the foam number is 134.0 mm, the foam stabil-
ity is 0.96 c.u.) compared to other samples.

Thereby, at the next stage both stabilizers were add-
ed in the foam cleaning base above selected in the ratio
of 1:1.

10% Solution of disodium laureth sulfosuccinate was
prepared, then 8% of 35% cocamidopropyl betaine was
added. The resulting solution was heated on a water
bath to the temperature of 40-42°C. At first coco glu-
coside / glyceryl oleate was dissolved, carefully stirred
for 2-3 min. The component was visually checked for
complete dissolution, then the required amount of gly-
ceryl cocoate was added in the resulting solution, mixed
thoroughly with a mixer of 40 rev/min for 2-5 min. At
this time, the solution was cooled to a temperature be-
low 35°C. The pH value of these solutions was within
6.67-6.85. Lactic acid was added, and pH was adjusted
to 5.5. The study was conducted with the required num-
ber of the samples previously prepared. The solutions
obtained were turbid, almost odourless and colourless.

As can be seen from the results of the research (Ta-
ble 5), the combination of these foam stabilizers with
the optimal concentration of 1% are functionally and
economically advantageous for their use in this formu-
lation.

CONCLUSIONS

A foam cleaning base with the complex of modern
detergents has been experimentally developed. It has
been proven that this base corresponds to physicochemi-
cal and consumer properties according to the necessary
specifications and is a stable system at the pH value
selected (5.5 —6.5).
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PO3POBKA CKITAQY LUWAMMYHIO ANs OITEN

J1.C.llempoecbka, O.B.Xyk, I.l.bapaHoea

Knroyosi crnoea: wamnyHe 0ns dimel; demepaeHm; niHOMUKOYa OCHO8a; NiHOymeoprosasibHa
30amHicmb

Y dimeli, 30kpema HOBOHapOOXeHuUX, Oyxe Jymruea i epasnuea wkipa. Jumsya Kocmemuka niompu-
My€ 3axucHi QyHKUIi WKipu, pobume ii MeHW 4ymnueoto 00 pisHUX nodpasHukie. Came momy dimsim
3 nepwux OHig XXummsi nompibHa iHwa, Hix 0rs1 opocnux, binbw 6esnedyHa Onsi 00250y 3a WKIpPOoH
KocMemuka, sika He Mo8uUHHa YuHuUmu nodpasHrorodoi dii. 3 memoro po3pobKu rniHoMultiHo2o 3acoby
(wamnyHro) Ona dimeli Hamu 6ys obpaHuli psid cy4yacHUx 0emepaeHmie aHiOHHO20, amgbomepHo-
20 | HeioHO2eHHO20 xapakmepy: OuHampito naypeamcynbgocykyuHam 28% («Euronaat LS 3»,
Disodium Laureth-3-Sulfosuccinate, «EOC», benbeisi), kokamidonponinbemaiH («Cocamidopropyl!
Betain», «KAO», £noHisi), kokoantoko3ud i eniyepury oneam («Lamesoft PO 65», Coco Glucoside
(and) Glyceryl Oleate, «BASF(ex-Cognis)» HimeuyduHa), lEI-7 aniyepuny kokoam, («Neopal LIS 80»,
PEG-7 Glyceryl Cocoate, «Industria Chimica Panzeri», Imanisi). B skocmi peaynsimopa 3Ha4yeHHs1 pH
8uKopucmosysarsu MOJIOYHY Kucriomy. Ha ocHosi yux pedosuH 6yu npu2omosaHi niHoMutiHi OCHO8U
Y PI3HUX KOHUeHmpauisix demepaeHmig. Skicmb (Qi3uKko-XiMiyHi eracmueocmi) po3pobrieHuX niHo-
MUUHUX OCHO8 OUiHr08asu 32i0HO 3 MPUUHSIMOK HOPpMamueHo OOKyMeHmauieto YKpaiHu. Ha nep-
womy emani OOC/iOXXeHHsI 8CMaHOo8/IeHO, W0 sukopucmarHs «Euronaat LS 3» € HepaujoHanbHUM,
OCKiflbKU 8iH He 3abesnedye docmamHb0o20 MiHOYM8OPEeHHSs, a 3Ha4umb nompebye dodasaHHs1 Aoro-
MixXHUX OemepeaeHmie. Ha HacmynHoMy emarii HaMu 3 Memor MOKpauw,eHHs (hi3UKO-XIMIYHUX | Cr1o-
JKue4ux griacmugocmeli 00cnidxysanucsi ocHosu, Ao siKkux dodasasnu 0emep2eHmu 3 HU3LKOK r10-
OpasHrorodoro dieto: « Cocamidopropyl Betainy, «Lamesoft PO 65», «Neopal LIS 80». Byno susigneHo,
W0 niHOMUUHi 0cHosU 3 000amKo8o 0bpaHUMuU amgbomepHUMU i HEIOHO2eHHUMU OemepaeHmamu
roKpawunu enacmueocmi po3pobiriogaHoi NiHOMUUHOI 0OCHOo8U: nideuLU8Cs pigeHb | cmabinbHiCmb
MiHU, @ makox ii crioxuedi enacmusocmi. HeobxiOHo 8id3Ha4yumu, wo po3pobieHi ocHosu bynu cma-
6inbHUMU ripu obpaHomy 3HavyeHHi pH (5,5-6,5).

PA3PABOTKA COCTABA LUAMMNYHA ANA OETEN

J1.C.lNlempoesckasi, E.B.)XKyk, N.N. bapaHoea

Knroueenie cnoega: wamryHsb 0nsi Oemel; demepaeHm,; rneHoMorouwasi 0cHosa; neHoobpasyruwiasi
criocobHocmb

Y 0emel, 8 mom 4ucrie HOBOPOXOEHHbIX, KOXa YyecmeumerbHas U O4eHb ysi3gumas. [Jemckasi
kKocMemuka noddepxxusaem 3awumHbie hyHKUUU KOXU, Oerlaem ee MeHee 80CrpuuUM4Yu8ol K pas-
TNIUYHBbIM pa3dpaxumessMm. VIMeHHO noamomy demsim € repsbix OHel XU3HU HyXHa Opyaasi, YeMm y
83pocrbix, boriee 6eszonacHas o yxoly 3a KoxXell KocMemuka, Komopasi He OO/KHa OKa3bleamhb
pasdpaxarouwjeeo delticmeus. C uenbto paspabomku neHomorweao cpedcmea (wamryHsi) ons Oe-
mel Hamu bblir1 8b16paH psid cospeMeHHbIX OemepaeHmos8 aHUOHHO20, aMhOMepPHO20 U HEUOHOZEH-
HO20 xapakmepa: OuHampus naypemcyrbgocykyuHam 28% («Euronaat LS 3», Disodium Laureth-
3-Sulfosuccinate, «EOC», benbausi), kokamudonponunbemauH («Cocamidopropyl Betain», «KAO»,
AnoHusi), kokoamoko3ud u enuuepurna oneam («Lamesoft PO 65», Coco Glucoside (and) Glyceryl
Oleate, «BASF(ex-Cognis)», l'epmaHus), MN3-7 enuyepuna kokoam, («Neopal LIS 80», PEG-7
Glyceryl Cocoate, «Industria Chimica Panzeri», Umanusi). B kadecmee peaynsmopa pH ucrnonb3o-
8arsiu MOJIO4HY0 Kucriomy. Ha ocHose amux eeujecms Obifiu rpuaomoesieHbl NeHOMOKUWUe OCHO-
8bl 8 pa3fiuYHbIX KOHUeHmMpauusix demepaeHmos. Kauecmso (¢husuko-xumudeckue ceolicmea) pas-
pabomaHHbIX MEeHOMOKWUX OCHO8 OUeHUBasu Co2/1acHO NMpUHSMOoU HopmMamugHoU OOKyMeHmauuu
YKkpauHbl. Ha nepeom amarie uccriedogaHusi ycmaHo8/eHo, 4mo ucronb3ogaHue «Euronaat LS 3»
65155emcsi HepayuoHaslbHbIM, MOCKOMbKY OH He obecrnieyusaem docmamoYyHo20 neHoobpa3oeaHus,
a 3Ha4yum mpebyem 0obasrieHus1 8crioMo2ameribHbIX 0emepaeHmos. Ha crnedyrowem amarne Hamu
C Uenbro yryHuweHusi (husuKo-XUMUYecKUX U nompebumesbCckux ceolicme ucciedosanuchb OCHOBHI,
K KomopbiM Qobasrisanucbs 0emepaeHmbl ¢ HU3KUM pasdpaxarowum deticmeuem: « Cocamidopropyl!
Betain», «Lamesoft PO 65», «Neopal LIS 80». Bbiio 06HapyXeHo, 4mo neHOMOKWUe OCHO8bI C
0Q0MoIHUMesbHO 8bI6PaHHbIMU aM@OMEPHLIMU U HEUOHO2EHHbLIMU demepaeHmamu yrlyHulunu ceoli-
cmea paspabomaHHOU NeHOMOW,el OCHOB8bI: MOBbICUIICS YPOB8EHb U cmabusibHOCMb NeHbl, a mak-
XKe ee nompebumernbsckue ceolicmea. Heobxodumo ommemums, Ymo paspabomaHHbie 0CHO8bI bbinu
cmaburibHbI fpu 8bibpaHHoM 3HavyeHuUu pH (5,5-6,5).



