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~lDtrodlM:tion

Detergency is essentially an interfacial phe-
nomenon and so is the successful application of
cosmetics. In these cases the systems must p~ess
given interfa:ial properties that might be dif-
feorent for different tYPES of products. Some
should have good wetting properties, whereas
some others should possess emulsifying or foam-
ing properties, all to different extents, a1{ain de-
pending on t~.e products desired. The de~ed
interfacial properties are achieved by use of che-
micals known as surfactants. These c:hemicals
are characterized by their tendency to concen-
trate at an interface and thereby alter t~e free
energy of the interface and often other important
properties such as interfacial viscosity and ele::-
trical charge.

Surlfactants

Use of appropriate surfa:tants in desired con.
centrations permits their USe as detergents for
removal of soiled and oily matter from fabric or
human skin and hair, wetting agents for hair
colourants and emulsifying agents for creams etc.
Common soap is the most familiar example of a
surfactant which is composed of at least one part
that prefers to be in an oil .phase and one that
prefers to be in water. The former, known as
pydrophobi~ (water-hating), acquires its property
due to the presence of methyl (-CH3) or methy-
lene (--CH:,-) or benzyl (--CuH;;) groups etc., in
the form of hydrocarbon chain, and the latt.er,
known as hydrophilic (water-loving)! due to the
presence of polar groups such as --OH, -SO."
--COO-, or --NH:.+. Th.us oleate that is present
in :ommon soap has the structure

ionic nature of it, and the rest of it is the hydro-
phobic part, w'hich owes its preference to oil phase
due to the presence of the -CH2-, - -CH:I and
-CH = groups. The use of the term "hydropho-
bic" might not strict~y be correct, since even
between the --CH2- groups in the hydrocarbon
chain and the -OH groups in water tpere '-Nill
be a ~ertain amount of van der Waals attractive
forces in existence. It is the greater attracti\'e
interactions between the ---CH::- groups of the
surfactant and -CH2- or other non-polar groups
of an oil 'phase that, however, make the "hydro-
ppobic" part prefer the oil phase, There are es-
sentially four tJ"pes of i>urfactants, anionics that
possess a net negative charge, cationics that pos.
seS3 a n~w positive charge, non.jonics that posseiis
no' new charge, and amp.bolytes that :an possess
either a negative or positive charge depending
upon the solution ronditions. Examples(f') of an-
ionic surfactants with different structural make-
up used in cosmeti::s are fatty acid soaps (RCOO-
M+), alkyl sulfates (RSO-. M+), benzyl sulfo-
nates (RCuH.SO3- M + ), monoglyceride sulfates
(RCOOCH2CHOH CH2SO-. M+) and alkylether
sulfates. R is tre hydrocarbon chain tat nor-
mally contains 10 to 18 carbon atoms and M+
represents a cation su-ch as K+, Na+ or AI+ f ;
Or triethanol amine. Anlonics have excellent
cleansing and foami'ng properties and, therefore,
are used widely as laundry detergents, shampO<Js,
shaving creams and dentifrices. Typical examples
of :ationic surfactants are alkyltrimethyl ammo-
nium salts (R N -I- (CH~ ):J X-), quarternary amide

of ethylenediamIne (R CONH CH:: CH:: N+ (CH..):I
X-) and alkylpyridinium salts (R N-CI' 1-1. X-); x-
repre ents an anion such as Br-, Cl. or acetat~.
These surfactants, due to their positive charge,
can adsorb on negatively charged surfaces su~h
as hair and modify their behaviOur. They there-

CH:\ -(CH:!).-CH=CH--(CH')1-COO.

where COO- is the hydrophilic part due to the
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fore find application as hair conditioners. They
are also repOi"ted ~ have gennicidal properties
and find use also in anti-dandruff preparations.
Non-ionk surfactants of interest include fatty
acid alkanolamides (R CONH CH2CH2OH) alkyl-
polyglycol ethers (R (OCHaCHz)nOH, polyethy-
lene oxide alkyl phenols (R C6H. (OCHzCHzO)n
CH,CH2OH) and alkyl polyethyleneimine (R
(NHCH:/CH1)nNH:). Non-ionic surfactants can
modify such properties as interfacial vis::osity
significantly in the presence of ionic surf~tants,
and are used, for example, as emulsion stabilizers
in the manufacture of creams etc. Their so~ubi-
lity properties also enable them to be used as
solubilizers for colorants, perfumes etc. Finally,
the ampholytic surfactants can be illustrated with
the typical example of an alkylamine acid s alkyl-
aminoproprionate (R-NHaCH2CH2COO-). Ampho-
lytes, due to tbeir reported mild action, find use
in baby shampoos.

Bsmc Principles

tion of surfactants that will have a tendency to
concentrate at the interfa~e due to the affinity of
one part of it to the oil phase and the other purL
to the water phase. The surface tension decrease~
with the addition of a surfactant till a limited
value (critical micelle concentration) is reached
at a specific conentration. Addition of surfactants
in larger amounts resu:ts in the forn'lation Qf
surfactant aggregates known as micelles. Micelles
will have the hydrophilic part of the surfactant
oriented towards the aqueous phase, and the
hydrophobic part away from it. Thus a micellE
in water l:-as a hydrocarbon interior t'hat can
solubilize significant quantities of other hydro-
carbon species, a phenomenon that is considered
important in detergency. These other interfacial
phenomena that are relevant here are adsorption,
interfacial viscosity and zeta pGtential. Like at
liquid/air and liquid/liquid interfaces, surfactants
can adsorb also on solid due to favourable energy
of interacticm between them and the solid. Such
adsorption can significantly alter their wetting
and hence desoiling properties. The adsorbed
surfactant layer can exist either as loose gaseous
film, liquified films, or even as a rigid solidified
film, depending on the nature of interactions
between them. With signific~t amount of co-
operative interaction between the molecules,
rigid films with essentially very hjgh interfacial
viscosity can result. Such viscosities are often an
essential property for cosmetic emulsions. It can
help minimize the coalescence between emulsion
droplets and thus increase its stability and life.

A know ledge of interfacial phenomena and
the mechanisms by which interfacial properties
can be altered is essential for proper development
of cosmetics and detergents. Even though aften
oonsidered as a plane, interface is actually a re-
gion at the boundary of phases where the system
properties will be different from that of the bulk.
Type of possible interfaces are solid/liquid,
liquid/liquid, solid/solid, solid/gas and liquid/gas.
In addition, in deterg~ncy properties of the line
contact between three phases (solid/liquid/liquid
or solid/solid/liquid) can also beeome important.
Chemical species at the interface possess a higher
free energy than those in the bulk and this ex-
cess free energy (essentially due to the existence
of an interface) is known as interfacial energy or
surface energy. There is indeed an increese in
the total energy of the system due to the existence
of this interfacial energy, the in::rease being pro-
portional to the total area of the interface. A
system always tries to reduce its total free energy.
The tension that exists at the interface to reduce
the total surface area, and thereby the increase in
energy. is known as interfacial tension or surface
tension. Minimization of this interfacial tension
is important in the formulation of stable cosme-
tics. since most cosmetics are emulsions made up
of minute droplets of oil in water or water in
oU and hence possess a large interfa::ial area.
Such minimization can be achieved by the addi-

Adsorption of charged species result in a
charged interface, the nature and magnitude of
whit:h will largely determIne the extent of at-
tractive and repulsive interactions between inter-
faces. ~us coagulation between emulsion drop"::
lets in cosmetics can be retarded by allowin,l{ ;~
charged interface to form on the emulsion drop-
lets. The charge at the interface' is indeed bal-
anced by ions of opposite charge, knf1Wn as
counter ions, that exist in solution. Addition of
salts causes crowding of counter ions in the inter-
facial region and effectivColy reduces the extent
of i-nterfacial re-p'ulsions between chargcd droplet.';.

The properties described above comprise il
set of fundamental properties trat are important
in detergency and co~mcticH. In additilln.. a num-
ber of other properlics ~uch a.o; roughncslJ ancl
porosity of the substrat." 'hardncss of the water,
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fore find application as hair ~itioners. They
are also reported to have gennicidal properties
and find use also in anti-dandruff preparations.
Non-ioni~ surfactants of interest include fatty
acid alkanolamides (R CONH CH1CH1OH) alkyl-
polyglycol ethers (R (OCH1CH1) nOH, polyethy-
lene oxide alkyl phenols (R C6~ (OCH1CH1O)n
CH,CH,OH) and alkyl polyethyleneimine (R
(NHCH~CH,)nNH:). Non-ionic surfactants can
modify such properties as mterfacial viscosity
significantly in the presence of ionic surfactants,
and are used, for example, as emulsion stabilizers
in the manufacture of creams etc. Their so~ubi-
lity properties also enable them to be used as
solubilizers far colorants, perfumes etc. Finally.
the ampholytic surfactants c~ be illustrated with
the typical example of an alkylamine acid s alkyl-
aminoproprionate (R-NH1CH1CHaCOO-). Ampho-
lytes, due to tl-eir reported mild action, find use
in baby shampoos.

Owe Prladples

lion of surfactants that will have a tendency to
concentrate at the interfa~e due to the affinity (If
on~ part of it to the oil phase and the other purl
to the water phase. The surface tension dl!crcasc:i
with the addition of a surfactant till a limited
value (critical micelle concentration) is reacht!d
at a specific conentratiun. Additioo of surfactants
in larger amounts resu:ts in the formation Qf
surfactant aggregates known as micelles. Micelles
will have the hydrophilic part of the surfactant
oriented towards the aqueous phase, and the
hydrophobic part away from it. Thus a micell£
in water r.as a hydrocarbon interior t'hat can
so~ubilize significant quantities of other hydro-
carbon species, a phenomenon that is considered
important in detergency. These other interfacial
phenomena that are relevant here are adsorption.
interfacial ,'iscosity itDd zeta potential. Like at
liquid/air and liquid/liquid interfaces, surfactants
can adsorb also on solid due to favourable energy
of interactioo between them and the solid. Such
adsorption can significantly alter their wetting
and hence desoiling properties. The adsorb~d
surfactant layer can exist either as loose gaseous
film, liquified films, or even as a rigid solidified
film, depending on the nature of interaction~
between them. With significa.nt amount of co-
operative interaction between the molecules,
rigid films with essentially very h.igh interfacial
viscosity can result. Such viscosities are often an
essential property for cosmetic emulsions. It can
help minimize the coalescen~e between emulsion
drop~ets and thus increase its stability and life.

A knowledge of interfacial phenomena and
the mechanisms by which interf~ial properties
can be altered is essential for proper development
of cosmetics and detergents. Even though aften
considered as a plane, interface is ~tually a re-
gion at the boundary of phases where the system
properties will be different from dlat of the bulk.
Type of possible interfaces are solid/liquid,
liquid/liquid, solid/solid, solid/gas and liquid/gas.
In addition, in deterg~ncy properties of the line
contact between three phases (solid/liquid/liquid
or solid/solid/liquid) can also become important.
Chemical species at the interface possess a higher
free energy than those in the bulk and this ex-
cess free energy (essentially due to the existence
of an interface) is known as interfacial energy or
surface energy. There is indeed an increase in
the total energy of the system due to the existence
of this interfacial energy, the in~reaSe being pro-
portional to the total area of the interface. A
system always tries to reduce its total free energy.
The tension that exists at the interface to reduce
the total surface area, and thereby the increase in
energy, is known as interfacial tension or surface
tension. Minimization of this interfacial tension
is important in the formulation of stable cosme-
tics, since most cosmetics are emulsions made up
of minute droplets of oil in water QC water in
oil and hence possess a large interfa~ial area.
Such minimization can be achieved by the addi-

Adsorption of charged species result in a
charged interface, the nature and magnitude of
whith will largely detennme the extent. of at-
tractive and repulsive interactions between inter.
faces. Tl-us coagulation between emulsi<m dro~
lets in cosmetics can be retarded by allowin~ ;~
charged interface to form on the emuJsion drop-
lets. The charge at the interface' is indeed bal-
anced by ions of opposite c:hargc, knrNIn as
counter ions, that exist in solution. Addition of
salts causes crowding of counter ions in the inter.
facial region and eJfectivc-1y reduces the extent
of interfacial repulRion!; between charged droplets.

The properties described above comprise C1
.c;et of fundamental properties tt-.at are importa.,!
in detergency and cu~mctic:). In ndditilln. .1 num-
ber of ltt'her properti,..s .'Ouch a~ ruu~hn~tiS ~n(1
porosity of the substr..tt'. n:Jrdncss of the water,
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a charge due to a detergent layer adsorbed on
its surface. Indeed, the presence of non.ionic de.
terg~nts, use of hot water (which usually leaves
less detergent adsorbed on the fabric) etc., en-
hence the chance of redesposition(1:1).

Foaming
Foaming, in addition to being a necessary reo

quisite in t'he eyes of housewives, can assist re-
moval at' oil during laundering due to pressure
waves generated on the oily surface by a moving
foam(la). The p~ure waves have their origin
due to the ,pressure differential that normally
exists at curved interfa~es of films.

Builders
t

composition of soiling matter etc., can also have
a governing role in the above processes. \Vith'
the above background. we shall now briefly
examine major mechanisms involved in det~r-
gency and cosmetics,

Detel-gency

When a soiled fabric or any other substrate
is contacted with detergent solution, first air is
di~1aced from the surface (1 . 10 13 it ) Small-I'" , , , , .
air bubbles trapped are removed later during
agitation or beating. Next the oily dirt is remC/V-
ed by the spreading detergennt solution. Here
the detergent, with its strong tendency to adsorb
on the substrate, is able to remove the oily dirt
which rolls up to form beads and gets detached
from the surface.

Solubilization of oily matter into the deter-
gent micelle is also possible above the critical
micelle concentration, which is invariably achieved
under most laundering cooditions. A similar pos-
sibility is penetrat~ of oioly dirt by detergent
species leading to the formatior. of a liquid crys-
taline phase which is often followed by dispersion
or disso:ution of it into the water. Stevenson(l")
has suggested that penetration plays a significant
role in most cases.

Osmotic Effects

If the dirt contains any water soluble matter,
then condition is also favourable for the osmotic
flow of water into the soil. Such seepage of water
can cause swelling of the dirt matter and eventual
dispersion or detachment of It(13). Detach~ent
of inorganic matter or strongly bound organic
matter is often attained only with the help of
mechanica.l agitation. Indeed, wiping with the
two surfaces in contact with each other is some-
times necessary to remove strongly held matter. .

Red ilposit~n

It is, of course, important that once the dirt is
removed it should oot redeposit on the surface.
The wash liquor will normaly contain oil drop-
lets, dissolved oily an other matter, dispersed
particulates and p.igment matter. To prevent re-
deposition, one can control 1.he surface charge
of various substrates in such u way that they
will repel each other. Most fabrics. for exampJe,
will t-ave a negative ~harge on their surface due
to carb3xyl groups originally preSellt(11). Dirt
disperse.d in water will also normally have such

A severe problem in detergency is that caused
by the presence of calcium and magnesium. Such
divalent species present in hard water can stron~ly
bind dirt to fibre and make it difficult to clean.
In order to overcome this problem, reagents
(known as builders), such as phosphates, are
normally used. Builders act by complexing tile
calcium, magnesium etc., and thus reduce tht.'
effect of their presence. The use <Ii alumino-
silicates (zeolites) announced by Proctor and
Gamble and Hennel as a partial replacement for
phosphate bas been possibly the major develop-
ment in the detergent industry in the last few
years(:'). The need for a substitute for phosphate
arose from the realization of ecological problems
caused by the phospt-.a.te. Legislations restrict-
ing the use of phQSphates have aJBo helped the
use of heavy duty laundry liquid(V) (HDL).
HDLs have enjoyed tremendous acceptance in the
U.S. during the last few years due to conveni..
ence in using, USe as pre-spotters in heavily soiled
fabrics, rapid dissolution. in cold water etc. HDL!i
usually contain 10-1&'J/o anionic or non-ionic sur-
factant and 20-30% of Ci builder such as sodium
citrate.

Emulsification

Emulsification used in cosmetics are mo:;tJy
dispersions of globules of oil in water (o/w) and,
to ii mUtor extent, th~t of \vater droplets in oil
(w/o). The appearance of the emulsion is depen-
dent essentially on the particle size of the drop-
lets. If particles are 1 micron in size or big~er,
it will be white. between 1 micron and 0.1 micron,
it will be bluish white, between 0.1 and 0.05 mi.
crons( it will be semitransparent and with par-
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ticles smaller than 0.05 microns, a trans:; arent
product is the result. When oil and water are
mixed, the two phases will separate, but the
separation can be delayc-d even for years with
the addition of emu!sifYUlg age.nts. The emulsifier
act~ by adsorbing at the interface and thus by
reducing the interfacial energy. It is the existencc
of this interfacial energy that is essentially res-
ponsible for the instability of an emulsion, since
the large increase in interfacial area upon the
formation of the emulsion droplets will cause
an increase in the free energy of the system.
It has also been proposed that adsorption of cer-
tain agents can momentarily produce a negative
interfacial tension, a condition which is favour-
able for an increase in intel1acial area and hence
emulsification. In addition, certain emulsifyjng
agents stabilize emulsions by causing the forma-
tion of a rather rigid interfacial film, and also
by allowing the generation of electrical charge
at the interface. The type of emulsion obtained
can be predicted usually with the help of what
is known as h,ydrophile.Lipophile balance (HLB).
Surfactants contain both hydrophilic and hydro-
phobic gruup~ and HLB values tell one about ~h~
balance (If the forces due to these groups. HLB
value for a ~urfactant can be calculated using
the formula:

HLB = sum of hydrophilic group number:;.
--n + 7. wi-ere n is the group number for CH"
group. Typical gMup numbers are given below('-')
-SO-NaT, 38.7; -COO.K+, 21.1; N(tertiary
amine), 9,4; -CaCHo 2.1; -OH (Free), 1.9;
-OH (Sorbitan ring), 0.5; -CH- or -~H2. or
CHa-, -0.475, .-(CH,+CH2-O).. 0.33, -(CH,
-CH2-CH:--O)-, -0.15.

HLB values of selected surfactants on this
basis are 40 for sodium lanryl sulfate, 20 for po-
tassium oleate, 11.2 for sucrose monostearate, &.4
for methal1lll, 7.2 for sorbitan monooleate, 3.7 for
glycerol mon(lstr~arate and 1.3 for cetyl alcohol.
Molecules that have a low HLB number (4 to 6)
arc soluble or dispcrsibJe in oil and usually give
a water in (lit emulsion. Those that have a high
HLB value (8 to 18) on tht.' ott'£r hand are solub!c
or dispt.'~ibJe in watt':r and .a,riv(~ ri~e t() oil in
water emulsi(in. Surfactants with HLB values in
the range of 7 to 9 are commonly used as "'etting
agents and those with values in the range of 13
to 15 function as detergents.

Cosmetics

Cosmetics are different surfactants dependin~
un tile intended purpose of the prudut:t. Sllaml)()('
used for cleaning hair etc. is essentially a detl'r-
gent :;olution Even though common SIJ,lp will
act as a good detergent, In order that it I.'an u,'
effet:tively used also in hard water areu~, :;YIllhl'-
tic detergents that "Ire Insensitive UI ('Oa! I
Mg++ etc. are mQ:;t col1llnunly used in sI1i.lltl-
poos('"). Since thlo' public wrongly be-lievps Ih~\I,
lathering action is a necessary requirement [III'
cleansing, an excessive amount of detergent IS
usually used. Use of such furmulations unf(Jrtu-
nately over-~lean the I'air, removing some of the
natural fatty substances; this often makes the
hair unmanageable and rEquires the' use of what
are known as conditioning agents in shampoos.
These contain a number of chemIcal:;, such as
lanolin, cetyl alcohol, vegetable oils etc. Condi-
tioners made up of cationic surfactants and,
sometimes, protein-based materials are al:;o cunl-
monly used after sh.ampuoing.

Certain products such as lipstl~k of cour:o;.'
necessarily have special requirement!>'. ..'ir:;tly,
none of the ingredients should be toxic, Secouclly,
the organic medium should disperse the pigment
matter, disso:ve fluorl~s;:elns, :;hlluld n(ll h;lv('
any objectionable odQur or ta:;te and should
have appropriate vapour pre~:ourl" le:;l U'c prob-
lems of sweating, b:eedin~ ami dry III/:!. Ilut (Iccur
during the use.

Cosmetic cream!) are liquid ur :;lllld ~mlll~i(lus
The cold cream 01: ~leansil1g cre"lm:; made lIl'
of borax- bee wax-mineral oi'} are water in I.lii
in water (w jo/w) emulsions, Here gl(Jbule~ (,f
oil containing minute droplets of water are di:;-
persed in oil phase. Night or lubr;cating t.:re"m.;
are obtained from this by inu'odu::ing super fat-
tening agents such a~ Lanolin. Cream~ that ,Irl'
meant to remain on the skin fur IcJn,ger il\tervClI~
su::h as sun-tan creams, 1',3V(' tu 1)(, Stl rllrmu:..tt~l
that they will not pCI1(:tr.lte tht: sl,ill.. wherl'as
medical creams \vill havl' 10 lIt" formul"tt'd fllf
penetration thrcJlI~h tilt, ~kin,

It is evident tOJt ~, wide v~rll'ty flf rt'clU I 1"1.'-
mcnts are placed on ~urfactC\nt~ fllr UI('ir U:it' III
c\)~metics and dt'tf~r)!;('nt.y. A kntlwl('(I/.!,' "f 11,(,
ways in whi:,I. surful'tallts mf:et III"~I' rl'cllllr.'-
m~nts i~ cleurly v(~ry CS~('llti;\1 fIll" thl' prl'I~I'r
development Ilf th('~(' hClust'holcl "ncl 1'('I'~('I.;1

products.
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ticles smaller th.an 0.05 microns, a trans~ arent
product is the result. When oil and water arc
mixed, the two phases will separate, but tht:
1ieparation can be delayc-d even for years with
the addition of emulsifying agcnts. The emulsifier
Ct(;t~ by adsorbing at the interface and thus J>y
reducing the intf!rfa(..ial energy. It is the e-xistenc-;
of this interfacial energy that is essentially res-
ponsible for the instability of an emulsion, since
the large increase in interfacial area upon the
formation of the emulsion droplets will cause
an incre-ase in the free energy of the system.
It has also been proposed that adsorption of cer-
tain Ctgents can momentarily produce a negative
interfacial tension, a condition which is favour-
able for an increase in interfacial area and hence
emulsification. In addition. certain emulsifying
agents stabilize emulsions by causing the forma-
tion of a rather rigid interfacial film, and also
by allowing the generation of electrical charge
at the interface. The type of emulsion obtained
can be predicted usually with the help of what
is known &s ttydrophile-Lipuphile balance (HLB).
Surfactants cuntain both hydrophilic and hydro-
phobic grullp~ and HLB values tell one about ~he
balance (If t.he forces due to these groups. HI.B
value fur .1 1iurfactant can be calculated using
the formula:

HLB = sum of hydrophilic group numb~r5
-n + 7. wrere n is the group number for CH;:
l(roup. Typical grl)up numbers are given beJow(:')
-SO-NaT, 38.7; -COO.K+, 21.1; N(tertiary

amine), 9.4; -COOH, 2.1; -OH (Free), 1.9;
-OH (Sorbitan ring), 0.5; -CH- or -~H2- or
CH3-, -0.475, .-(CH2+CH,,-O)., 0.33, -(CH1
-CHz-CH:--O)-, -0.15.

HLB values of selected surfactants On this
basis are 40 for sodium lanryl sulfate, 20 for po-
tassium oleatc, 11.2 for sucrltse monostearate, 3.4
for meth~rutl. 7.2 for sorbitan monooleate. 3.7 for
gly<:erltl mOnllstrcarClte rind t.3 for cetyl alcohol.
Molecules that havc a low flLB number (4 to 6)
arc soluble or dispersible in oil and usually give
a water ill (IiI emul~ion. Those that have Cl high
HLB value (8 tll 18) on the (nl'l.:r hand ;.Ire solub!c
or diSpt~~il>le In \v,1l~r and ~jV(~ rise LIt oil in
water emulsi(.n. Surfact3nt~ with HLB vi.lue-s In
the ran~(' or 7 to 9 are commonly used a$ "'etting
agents and those with values in the range of 13
to 15 function a$ detergents.

Cosmetics

Cosmetics are different surfact.tnls dependln~
UII tltc Intended purp<Jse of the produ::t. SlliJm!JnCI
used for cleaning hair etc. is ess<.~tial'.v .1 rlf~ll'l"-

gent :;olution Even though ('onlmon "(I,IP \\'111
act as a good deter~ent. In order that II 1';111 I."

IJfFectively u.'ied alsll In hard water arf!iJ~, ~Ylllj:l'-
tic detergent.'i that are InsensItive tCt (',I' I
Mg + + etc, are mU$t ;;ol1llnlmly u:;ed ill Sll,llll-

poos ('). Since tht' public wrongly be-llev('s 'h;lJ.
lathering action is a necessary requiremt.'nt f'tl'
cleansing, an excessive -Imount of detergent I:'
usually used. Us*! of such formulatIons unfortu-
nately over-~le-an the paIr, removing some 01 the
natural fatty substances; this often makes the
hair unmanageable and rE:qulrcs the use "f what
are known as conditioning a~ents in ~hampoos.
These contain a number of chemIcal.';, :;IJch as

lanolin, cetyl alcohol, vegetable oils etc. Cilndi-
tione-rs made up of cationic sltrfactilnts and,

sometimes, protein-based materIals arc al:;o conl-
monly used afte-r shampooIng.

Certain product~ such as llpstl::k ,tf cutlr~..'
neces:;arily have s~ecial requirements. fo'ir:otly,
none of the ingredients should be lI)xt(~. .':iecclll(ll.v.
the or~dnlC medium should dispcr:;e thf~ pl~ment
matter, disso:ve fluUr(~:';:I:III,-;, ,-;hlluld II(I! 11;IV"
,my objectionable c/dour or la~te c.nd :ohould
have appropriate vapour prt!)i~url' I(~:;t tl'(, Pl'ob-
tems of sweating, b:et:dlnJ,: ant! drYII)/!, IIIII "l'{'Ur
during the use

Cosmetic cream~ are liquid VI ~lllld tlnlll:-IIIIIS
The cold cream or ::leansillb' cr(',lln:; 111;I,ie till
of borax- bee wax-mineral 011 are water In 1,li
in water (WfOi'W) emulsions, Here globule:. I.f
oil containing minute droplets uf water ,Ire dIs-
persed in oil phase. Night or lubr,('at:nR l:I'C;;'m"
are obtained from this by inu'odu::ing super fat.
tening agents such .\S I..anulin, Crc_lnls tll:lf ;'1"1'
meant to re'main tIn thc skin for lltn,gt:r 1111t.'\'V.I~:-;
su::/1 as sun-tan crCClms, 1':.lVP u) hI' SI! (flr))lll:.,t,.J
that they will IIUt. pcl\(:tr,ltt' tht.. :;kitl, whcr"'.I:'
me-dical crcam~ \yill h.lvf' t() 11(" fttrmu!;,ll'n fl)r
pe-netrati()n Ihroll~h th(' skin.

It ;:; cvlII('nl t/lJI ~ WlcI(' vc.trl('l.y flf r('(tlHr\'.
ments are placed on SUrr.ICt.ilnt~ rflr tlll.ir Ilsi' III
Cf,smcti('s :Jnd d('tf~t'~t'n('y. A kn(,\vtf'tl~t, "I' II"
ways in whi"JI ~urfarl:J'lts mf:ct III"~I' '."'Iltll"
mt..~ts i~ Clearly vcry cssc"lti;,1 ftlr fhl' prll""1
developrnent IIi tl)f'S~' hflll...t'hoirl ,1m! I't'rs"" ;1

products.

(:lil':~11(::\[.. (:ONC:I':I' \/JIII. I ~I~
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TO REPLACE
" ~ .~ -tot YOUR BABY BOILERS BY

""I> ,;";;0-;;,,;"" It ,.eVO '~~~\"' ~VERTICALCROSSTUBE\"""",:;;",c;,}"x",,, d~ ~ s~ ...~ ,... W"'"'~~ ~
Pl \&,a ~&U,.,,~-,~ 6~~:,~- -r-;. "-c:~~.J.~'~ ~c~ tot ~'\.-::~ B 0 I L E R S

,\\" ,.-t" ~ .~"'...ce4 A .' b/ .~..V1. ~Iv ~t\&~\,ct' . val a e In S/Xmode/s
\ ~~:; \~'. 100 kg./crnz 300 kg./crnz

-:::~ \"ol~~. ~ 150 kg./crnJ 500 kg./crnJ
'otl""6": \00'" 220 ka./crnz 600 kg./crn2
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