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Abstract 
Surface active polymers with molecular weight 

ranging from 5600 up to 30,000 were synthesized 
by the oxyethylation of polyoxpropylene glycol 
adducts of ethylene diamine, which range in 
molecular weight from 4750 up to 6750. The 
toxicological properties of some of these new 
nonionics indicated that  they would be nontoxic 
when used in contact with the skin and scalp. 
Their typical  physical properties such as wetting, 
emulsifying, foaming and thickening are re- 
ported. A variety of cosmetic formulations has 
been prepared utilizing these new nonionic sur- 
face active polymers. This illustrates their  
versati l i ty when used in products as diverse as 
a floating bath oil, an ant iperspirant  gel, a cold 
cream and a sun screen lotion. 

Introduction 

O VER T H E  PAST F E W  YEARS t h e  cosmetic industry  
has exhibited a growing interest in nitrogen- 

containing surfactants. This has been exemplified by 
the increased use in consumer products of amine 
oxides, oxyethylated fa t ty  amines, protein derivatives, 
etc. (1,2,3). The toilet goods industry  has been show- 
ing great concern with measures proposed to main- 
tain the safety of raw materials designed for  use in 
consumer products (4). This prompted the 
Wyandot te  Chemicals Corporation to examine various 
means for developing novel surfactant  molecules for 
the cosmetic indust ry  which would contain nitrogen 
and be nontoxic. 

One well known commercially available series of 
nontoxic surface active agents, block copolymers of 
ethylene and propylene oxides based on a propylene 
glycol initiator,  is the Pluronic polyols (Wyandot te  
Chemicals). In  the past, these have tended to over- 
shadow a lesser known series of surfaetant  polymers, 
based on ethylenediamine as the initiator, namely, the 
Tetronic polyols (Wyandot te  Chemicals) (5). The 
commercially available Tetronic surfactants  had been 
based on hydrophobes of low to moderate molecular 
weights, namely, 900 to 3750. Only very limited data 
covering physical properties, toxicology or applica- 
tions were available (6). 

Experimental Procedures 
A program was initiated to synthesize Tetronic 

surfactants having higher molecular weight hydro- 
phobes, prepared by the oxypropylat ion of ethylene- 
diamine. F igure  i shows the structural  formula of 
the ter t iary  diamines. 

These hydrophobes were designed to have average 
molecular weights of 4750, 5750 and 6750. Allowing 
for the molecular weight of 60 for the ethylene- 
diamine initiator, this corresponds to the addition of 
81, 98 and 116 moles of propylene oxide, respectively, 
divided equally, it  is believed, into four chains. Care- 
ful ly controlled oxypropylat ion conditions (5),  using 
an alkaline catalyst at elevated temperature  and 

1 Presented at the AOCS Meeting, Chicago, October 1967. 

pressure, are followed. In the oxyethylation step, 
from about 20 moles to over 500 moles of ethylene 
oxide are added. The surfactant  polyols thus syn- 
thesized and their nomenclature are shown in Fig. 2. 
The first two digits in the four digit number rep- 
resent the average molecular weight of the hydro- 
phobe. The last digit signifies approximately one 
tenth of the ethylene oxide content of the entire 
molecule. The surfactants  based upon the 4750 
molecular weight hydrophobe will be referred to as 
the 11 series, those based on the 5750 molecular weight 
hydrophobe as the 13 series, and those based on the 
6750 molecular weight hydrophobe as the 15 series. 
I t  should be emphasized that  in any vertical group 
shown in Fig. 2, e.g., polyo]s 1104, 1304 and 1504, 
the molecular weight of the hydrophile, as well as 
the hydrophobe, increases. The weight ratio of 
propylene oxide to ethylene oxide remains constant, 
but the mole ratio varies. 

Toxicity 
To obtain maximum data  with a minimum number  

of samples, five surfactant  polyols of widely different 
molecular weights and a wide range of ethylene 
oxide to propylene oxide ratios were selected for 
determination of the acute toxicological properties. 
To distinguish more readily among the new sur- 
factant  polyols, several polyols based upon lower 
molecular weight hydrophobes were included in these 
toxicity studies. The studies included the determina- 
tion of the acute oral LDho on albino rats, and the 
acute dermal LDho on albino rabbits, using the tech- 
niques of Thompson and Well (7,8,9). The eye 
irr i tat ion and skin i rr i ta t ion test procedures em- 
ployed on albino rabbits were modeled af ter  that  of 
Draize et al. (10). The test results, summarized in 
Table I, are for  the polyols at 100% concentration. 

The data show that  the molecular weight of the 
polyoxypropylene hydrophobe and the relative size 
of the polyoxyethylene hydrophile  affect toxicological 
properties. As the molecular weight of the hydro- 
phobe and the size of the hydrophile increase, the 
acute oral LDho increases and the eye and skin irri ta-  
tion decrease. This decrease in toxicity is shown by 
comparing the data for polyols 701 with 1101 and 
701 with 707. These data indicate that  the toxico- 
logical properties of the 11, 13 and 15 series polyols 
fall in the practical ly nontoxic class, according to 
the toxicity rat ing chart given in Gleason et al. (11). 
Because of the favorable toxicological data obtained, 
a s tudy was made of the physical properties of these 
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FIG. 1. Tertiary diamlne hydrophobe. 
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T A B L E  I 

Acute Toxici ty of Polyols 

Polyol  701 707 908 1101 1304 
Hydrophobe molecular weight 2750 2750 3750 4750 5750 
Polyol molecular weight 3400 12,000 27,000 5600 10,500 
Acute oral LDso, g / k g  3.4 ± 0.3 ~ 2 3 . 1  ~ 2 3 . 1  18.8 ~ 1.0 ~ 1 5 . 4  
Acute dermal toxicity LDso, g / k g  ~ 1 0 . 2  ~ 1 0 . 2  ~ 1 0 . 2  ~ 1 0 . 2  ~>10.2 
Eye irritation Moderate Mild Mild Minimal None 
Sk in  irritation Moderate Mild Mild Mild Slight 

new sur fac tan t  polyols and their  potent ial  applica- 
tions for  cosmetic products.  

P h y s i c a l  P r o l 0 e r t i e s  

Typical  physical  propert ies  are listed in Table I I .  
The physical  forms va ry  f rom liquid to paste and 
solid. Produc t  designations which have a last digit 
of 1 or 2 are indicative of liquid polyols, low in 
oxyethylene content. Produc t  numbers  with a last  
digit of 4 represent  polyols in paste form while 
polyols which are high in oxyethylene content have 
a product  number  ending in 7 or 8 and are flakeable 
solids. The molecular weights of these polyols, deter- 
mined by the ASTM method (12), range f rom a 
min imum of 5600 for  1101 to over 25,000 for 1508. 
All the liquid grades are slightly heavier than  water  
and va ry  in viscosity f rom 700 to 1600 centipoises 
(Brookfield Synchro-lectric Viscometer, Model L V F )  
at  25 C. Melting points of the paste and solid mem- 
bers va ry  f rom 34 C to 60 C. 

F r o m  the cloud point  data  in Table I I ,  i t  can be 
seen tha t  those polyols with the last digit  ending in 
1, namely those with only 10% of ethylene oxide in 
the molecule, are insoluble in water  at  0.1%, and 
also at 0.01%, at  25 C. Polyol 1302 is different in 
that  a 0.1% solution gives two cloud points, one at  
20 C and the other a t  60 C. A similar observation 
was made for  the 10% cloud point of polyol 1502. 
I t  is suggested that  the lower cloud points are due 
to the presence of lower oxyethylated homologs (13). 
The p H  of all the polyols is 7.0 ± 1.0. 

Some surface active propert ies  of 0.1% solutions 
of these polyols are shown in Table I I I .  All sur- 
factants  show good surface tension lowering with 
very  little difference among the three series. The 
values for  the low ethylene oxide-containing polyols 
are shown in parentheses because they are insoluble 
in water  a t  0.1% concentration. I t  is evident tha t  
the higher the ethylene oxide content is, the less is 
the surface activity. The Draves test (14), on the 
other hand, indicates a slight but  not significant de- 
crease in wett ing properties,  going f rom the 11 series 
to the 13 series and on to the 15 series. The dynamic 
foam height (15) data  indicate max imum foam prop-  
erties are exhibited by  the 11 series, as shown by the 
200 ml flow rate. /{owever, there do not appea r  to 
be any large differences in the foam characteristics 

T A B L E  

Typical  Physical 

among the three series. F o r  comparison, the cor- 
responding foam data for  a high foaming anionic, 
sodium lauryl  sulfate, are also shown. The foam data 
indicate tha t  these polyols are essentially low to 
moderate foamers. The addit ion of small amounts 
of a conventional foam stabilizer, such as an amine 
oxide or a f a t ty  alkanolamide, was found to have 
little beneficial effect on the foaming propert ies  of 
these polyols. 

The next  p roper ty  studied was that  of thickening 
aqueous solutions. P a r t  of our objective was to de- 
velop a sur fac tan t  tha t  would form a clear ringing 
gel with water  at a polyol concentration of not more 
than 10 weight per cent. By  a r inging gel is meant  
a rigid product  which will vibrate  when the container 
is tapped. This is thought  to occur due to the forma- 
tion of liquid crystals (16). 

The thickening propert ies  of the three series in- 
crease slowly, with an increase in molecular weight. 
The polyoxypropylene-r ich molecules are not too 
amenable to gel format ion because of their  limited 
water  solubility. Polyol 1101 was the only surfae tant  
that  did not fo rm a gel, reaching a max imum viscosity 
of only 3600 cps a t  80% concentration in water. 
Polyol 1102 formed a gel at  70% concentration, while 
polyol 1301 exhibited a gel at  a concentration of 
both 70% and 80%. Polyol 1501 had a gel region 
f rom 40% through 80% concentration, while polyols 
1104, 1302 and 1502 formed gels f rom 40% through 
90% concentration. A broader  gel region, f rom 30% 
through 90%, was shown by polyols 1107, 1304, 
1307 and 1504. The broadest  gel region, however, was 
exhibited by polyol 1508, which formed a gel at only 
20% concentration and up through 90%. Two polyols 
of even higher molecular weight, namely a 1509 and 
a 1708, with molecular weights of 37,400 and 31,600, 
respectively, were then specially synthesized and 
tested for  gel format ion at  15% concentration. 
Neither formed the desired gel. Therefore, in 
formula t ing  cosmetic products  which are in gel form, 
the 1508 product  was usually used for this type of 
application. 

The procedure in p repar ing  a gel is to add a 
weighed amount  of polyol to cold water, with good 
mixing. Maintaining the solution tempera ture  at  10 C 
or below, over a period of a few hours, gives a clear 
solution. As soon as the mixture  is homogeneous, 

I I  

Properties 

Tetronie Sp. gr. :~ip, C 
polyol 

~-iscoslty, 
eps, 25 C 

Solution 
cloud point, C 

1% lO% 
MoI. wt  

1101 1.017 .... 
1102 1.027 
11o4 ........ ~ 
1107 51 
1301 1.017 .... 
1302 1.030 
13o4 ........ ~s 
1307 54 
1501 1.019 .... 
1502 1.027 
15o~ ........ 4~ 
1508 ........ 60 

700 17 5,600 
820 31 ~ 6,300 
...... 72 69 8,800 
...... 100 100 14,500 

1000 16 6,800 
1300 20, 60 29 7,800 
....... 78 75 (gel) 10,500 
........ 100 100 18,600 
1170 15 7,900 
1570 70 1 4 , 8 0  9,000 
........ 90 75 ( g ~ )  12,500 
........ 100 100 26,600 
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T A B L E  I I I  

Surface Active Properties 

Tetronic Surface  Draves  
tension, test, 

polyol d y n e s / c m  ~ec. 

S C H M O L K A  A N D  S E I Z I N G E R :  S U R F A C E  A C T I V E  P O L Y M E R S  

Dynamic  foam height, 
mm (49 C) 

400 200 
m l / m i n  m l / m i n  

1101 (34.0)  a (52)  a 10 ...... 
1102 33.7 15 45 
1104 36.3 37 >600 160 
1107 42.9 > 3 6 0  > 6 0 0  185 
1301 (33 .4 ) "  (31)  a 5 ...... 
1302 34.1 30 25 
1304 35.5 48 > 6 0 0  155 
1307 43.8 > 3 6 0  ~ 6 0 0  100 
1501 (33.9) a (181)  a 5 ...... 
1502 34.1 51 35 
1504 37.3 84 > 6 0 0  "75  
1508 43.8 > 3 6 0  > 6 0 0  110 
SLS . . . . . . . . . . . .  > 6 0 0  > 6 0 0  

Insoluble  a t  0 . 1 %  concentration. 

the product  is t ransferred to a container. When the 
polyol solution warms to ambient temperature,  a 
clear ringing gel is formed. I f  the gel, containing 
only the 1508 polyol and water, is heated above room 
temperature it does not liquefy. However, some 
formulated products have been found to l iquefy when 
heated above 45 C. The temperature  at which gel 
formation occurs, namely the transition temperature  
between the cool mobile liquid and the ambient tem- 
perature  rigid gel, varies with the other ingredients 
in the formulation and concentration of polyol used. 

In prepar ing formulated products, the ingredients 
are added to a cold solution of the polyol in water. 
Water  insoluble materials are sometimes solubilized 
in the 1508 polyol solution. An example is hexa- 
chlorophene. Where the ingredients are water in- 
soluble but  alcohol soluble and a clear gel is desired 
it has been found possible to dissolve the insolubles 
in isopropyl alcohol or acetone and add the organic 
solvent system to the cold aqueous polyol solution. 
However polyol 1508, since it is of such high molec- 
ular weight, has a slow rate of solution and time 
and agitation are required in order to prepare solu- 
tions. Many cosmetic products  were prepared as clear 
ringing gels and some of these will be described later, 
together with the formulations used. 

One of the more desirable properties of any group 
of surface active agents is the ability to function as 
emulsifiers. A series of tests was carried out in which 
aqueous solutions of each of the polyols prepared 
with mineral oil were evaluated for  their  ability to 
form a stable emulsion. Using mineral oil to water 
weight ratios of 2:98, 10:90, 25:75 and 50:50, 1, 5 
and 10 g of each surfactant  were first tested for their 
ability to form a stable emulsion at room temperature.  
Those emulsions that  were stable for  24 hr at 25 C, 
were then subjected to freeze-thaw cycles, to a maxi- 
mum of 6. Although many emulsions were stable 
at 25 C for  24 hr, only 10 systems survived one or 
more freeze-thaw cycles. These are shown in Table IV. 

T A B L E  I V  

Stable ~ i n e r a l  Oil W a t e r  Emuls ions  

Freeze- 
Tetronic Polyol, Minera l  Water ,  g thaw 

polyol g oil, g cycles 
survived 

1102 10 50 50 1 
1104 ] 25 75 1 
1107 1 25 76 1 
1107 5 50 50 3 
1107 10 50 50 8 
1304 10 50 50 1 
1502 5 50 50 1 
1502 10 50 50 5 
1504 1 25 75 1 
1504 10 50 50 6 
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H(C2H40)y  (C3HeO)x (C3H00) x(C2H40) yH 
\ / 
NCH~CH2N 

/ 
H(C2H40)y(C3H60)  

1~Iydr o - 
phobe First 
mol. digits 
w t  

6 5 0 1 -  
7000 

5501-- 
6000 

4 5 0 1 -  
5000 

\ 
(C3H60)x(C2H40)yH 

15 1501 1502 1504 1508 

13 1301 1302 1304 1307 

11 1101 1102 1104 1107 

10 20 30 40 50 60 70 80 
% Polyoxyethylene (hydrophile) in  total  molecule 

x ~ 20-29 ,  y ~-~ 5 - 1 1 3  

~IO.  2. T e t r o n i c  p o l y o l  gr id .  

The data indicate that  the most stable emulsions 
have a relatively high mineral oil and surfactant  
content. However, by the judicious use of a balanced 
system of emulsifiers, usually including both a hy- 
drophilic and a hydrophobie nonionic, several cos- 
metic products  which contain only minor amounts 
of mineral oil were prepared. A few of these will 
be described later. 

formulat ions  

A wide variety of cosmetic products was prepared. 
The first series of formulated products to be described 
includes the ringing gels based upon polyol 1508. 
Table V shows two skin protection products, an in- 
sect repellent and a sun screen. 

Each of these preparations is made by dissolving 
the organic additive in alcohol, and adding the 
alcoholic solution to a cool (5-10 C) aqueous solution 
of polyol 1508. The perfume and preservative are 
added and af te r  a brief mixing period the product  
is t ransferred to suitable containers. Simple mixing 
equipment provided with an internal  or external 
cooling device is satisfactory for  prepar ing the 1508 
solution. When the solution warms to room tem- 
perature,  a clear r inging gel is formed. The polyol 
gels will tolerate minor amounts of alcohol, generally 
5-10% without loss of gel structure. Excessive 
amounts of alcohol at a 20% level tend to prevent  
the gel from forming. These formulations are strong 
gels, despite the presence of 12% or 18% alcohol, 
due to the inclusion of an aromatic compound, some 
of which appear  to increase the yield strength of 
the polyol gel structure. Although the polyols them- 
selves are indefinitely stable when stored at  room 
temperature,  aqueous solutions of the polyols are 
subject to microbial decay. Therefore most cosmetic 
products are protected by the addition of small 
amounts of a preservative, such as Dioxin (Sindar  
Corporation) or Cinaryl 200 (Dow Chemical 
Corporation).  

A 
B 

20 14 
60.5 64 
18 12 

1.5 
10 

q.s. q.s. 
q.s. q.s. 

100.0 100.0 

T A B L E  V 

Skin  Pro tec t ion  Gels  

Sun  Screen 
Insect Repellent 
Polyol  1508 
Water 
Isopropyl alcohol 
Amyl  p-dimethylaminobenzoate  m 
m N,N-diethyltoluamide b 
Perfume 
Preservative 

a V a n  Dyk  & Co., Inc.  
b Hercules,  Inc.  or C0wles Chemical  Co. 
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TABLE Vl 

Cream Sachet 

12 P olyol 1504 
6 Propylene  glycol 
2 Lanolin 
5 Po lawax  A31 a 

10 Glyceryl  monostearate ,  s.c. 
4 P e r f u m e  

61 Water 
q.s. Preservative 

100 

a Croda, Inc .  

An anti-perspirant  in gel form may be made quite 
readily f rom 20 parts  polyol 1508, 38 parts  aluminum 
chlorohydrate (50%),  1 par t  P lurafac  RA 20 
(Wyandot te  Chemicals Corporation),  0.4 parts  per- 
fume and 40.6 parts  of water. This system can be 
prepared by either one of two ways, the cold tech- 
nique as previously described or what will be referred 
to as the hot technique. The latter method consists 
of heating all ingredients, except perfume and per- 
fume solubilizer, to 60 C and stirring until  a homo- 
geneous liquid is formed. The product  is cooled to 
50 C and a mixture of perfume and perfume solu- 
bilizer is added. The inclusion of a small amount 
(0.1-0.5%) of hexachlorophene in this formulation 
increases the yield strength of the gel but  results in 
an orange brown color. 

In this product,  the Plurafac  RA-20 surfactant  
functions as the perfume solubitizer. This par t icular  
system liquefies above 45 C and below 20 C. In 
developing a new product  for the first time the cold 
technique is used. Samples of the finished formula- 
tion are placed in one oven at 45 C and in another 
at 60 C. Most often the products fail to l iquefy at 
either temperature.  If the product  does liquefy at 
60 C, it means the product  can be prepared by the 
hot technique. This technique does offer the formula- 
t o r a  time saving; however, the cold technique is 
prefer red  where heat sensitive materials, such as 
expensive perfumes, are utilized. All gel products 
were tested for stability by recycling' between 0 C 
and 45 C for six cycles. Although the products l iquefy 
in the refrigerator,  they always re turn  to their gel 
form upon rewarming. 

Other cosmetic products  prepared in gel form 
include a boric acid gel, an ammonimn thioglyeolate 
gel for use in hair products, a germicidal gel con- 
taining hexachlorophene, an antiseptic gel containing 
alkyl (Cs-Cls) dimethyl benzyl ammonium chloride, 
and a hair  groom gel containing polypeptides. 

Not all water soluble materials have been success- 
ful ly formulated into gel products. Examples of 
this eategory are the at tempted preparat ion of a 

T A B L E  V I I  

Skin Care Creams. 

Cold Cream 
Mois tur iz ing  Cream 
H a n d  Creanl 
Polyol 1302 
Polyol 1307 
Polyol 1502 
P olyol 1508 
Polyol 1501 
Polyol 1107 
Propylene  glycol 
Minera l  oil 
Lano l i n  
P e t r o l a t u m  
Stearic Acid  
Glyceryl monostearate,  s.c. 
PoIawax A31 a 
Wate r  
P e r f u m e  
P rese rva t ive  

B 
C 

.... 10 .... 
4 .... 

4 . . . . . .  

3 
• s -g .... 
35 9 

2 2 " ' i  
12 10 
.... 2 2 

4 3 

34.0 g3.0 85.o 
0.1 0.1 0.1 

q.s. q.s. q.s. 

100.0 100.0 100.0 

Croda, Inc .  

T A B L E  "VIII  

Hair  Groom Cream 

6 
I 3 

1 
57.5 

23 
I I  5 

2 
2 

0.2 
I I I  0.1 

0.2 

100.0 

Polyol 1302 
Polyol 1508 
~Iagnes ium a l u m i n u m  silicate a 
~¢Vater 

OP-2000 b 
Lano l i n  
Po lawax  A31 e 
Glyceryl monostearate, s.c. 

B aeterie ide/fungieide d 
Citric acid, saturated soln. 
Pe r fume  

Total  

Add  I I  to I ,  then  add  I I I .  

a Veegum, 1%. T. Vanderb i l t  Co., Inc.  
b Wyando t t e  Chemicals Corporation. 
c Croda, Inc.  
a Vancide 89RE,  R. T. Vanderb i l t  Co., Inc.  

cuticle remover based upon the use of lactic acid. 
Although a gel formed initially, i t  soon liquefied. A 
similar situation was encountered when an at tempt 
was made to prepare  hydrogen peroxide in gel form. 
Working at either 3% or 6% hydrogen peroxide 
concentration level, the gel tha t  was formed initially 
soon liquefied. One possible cause of disappearance 
of the gel initially formed may be due to the gradual 
formation of a salt between the electrons of the 
sterically hindered ter t iary  diamine and the acid. 
I t  has been previously reported (17) that  low molec- 
ular weight polyols of this s t ructure readily react 
with chloramine to form the corresponding mono- 
quaternary  hydrazinimn halide indicating that  these 
nonionie polyols do exhibit cationic properties. 

I t  has been our experience that  a higher concentra- 
tion of polyol is needed to gel an aqueous solution 
of an acidic material  than the corresponding amount 
of water in the absence of the acid. The boric acid 
gel is an example of this. Ringing gels of hydrogen 
peroxide or lactic acid have been prepared without 
difficulty using polyols which are high molecular 
weight block polymers of ethylene and propylene 
oxides derived from a propylene glycol initiator. 
However, it  is not known just  why salt formation 
should prevent  the formation of a gel. 

Table VI shows a formulation for a cream sachet 
based upon polyol 1504, although polyol 1304 may 
also be used. The 1504 serves part ia l ly  as an emulsi- 
fying agent and part ial ly as a thickening agent. This 
product  is easily prepared by heating together all 
the ingredients except perfume and preservative, 
mixing until  liquid and well homogenized with an 
Eppenbach Homo-nfixer (Gifford-Wood Co.) or 
equivalent, adding the balance of the formulation 
and then t ransfer r ing  to containers. Upon cooling, it 
sets up into a ra ther  viscous cream which dries 
readily, tack-free, upon the skin and leaves a very 
pleasant odor. 

Both the emulsifying and thickening properties of 
the polyols are utilized in the products shown in 
Table VII.  Each of these formulations, a cold cream, 
a moisturizing cream and a hand cream is made by 
heating all ingredients together until  liquid, homog- 
enizing with an Eppenbach Homo-mixer and trans- 
ferr ing to the final container while molten. The 
products thicken upon cooling. The formulations were 
tested for stability by  subjecting to six freeze-thaw 
cycles, recycling between a 5 C refr igerator  and a 
45 C oven. The products survived six complete cycles 
without exhibiting any phase separation. 

A stable opaque hair groom cream, shown in Table 
VII I ,  is made in a slightly more complicated fashion. 
The water, polyols 1302 and 1508, and the magnesium 
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aluminum silicate are heated to 60 C and mixed until 
homogeneous. The fatty ingredients (II)  arc heated 
in a separate vessel to 60 C, mixed and added while 
hot, with gentle mixing, to the hot aqueous system 
(I).  The mixture is cooled slightly to 45 C, and the 
balance of the ingredients are then mixed into the 
product. This formulation utilizes an oxypropylated 
oleic acid, the OP-2000, to provide a nice film on the 
hair, and the two polyols provide emulsification and 
viscosity control. A similar product has also been 
prepared in which mineral oil replaced the OP-2000. 

A different type of cosmetic product, a floating 
bath oil, is prepared by blending together 1% polyol 
130], 22% isopropyl myristate, 13% isopropyl palmi- 
tare, 60% mineral oil, 4% perfume and a trace of 
color. The po]yol 1301 is used as the surface active 
agent to prepare a product that spreads rapidly on 
the surface of the bath water leaving a very thin 
layer of oil. The fatty esters serve to couple the 
polyol and mineral oil to give a sparkling clear 
product. Simple mixing at room temperature is used 
for this preparation. 

ACKNOWLEDGMENT 

Assistance with the experimental  work  was  given by ]). Hat to,  
L. Sper a n d  L. Adams. 

1. 

2. 
3. 
I: 
6. 

7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
17. 

R E F E R E N C E S  

J u n g e r m a n n ,  E., and  M. Ginn, Soap Chem. Specialties 40, 
5 9 - 6 2  (1964) .  
Alexander,  P., M. Chemist 36, 5 8 - 6 1  (1965) .  
Riso, R. R., Sei. Sect. Toilet Goods Assoc. 4~, 3 6 - 3 9  (1964) .  
Oil P a i n t  ] ) rug  Repor ter  191, 7 (1967) .  
Lundsted,  L. G. (Wyandot te  Chemicals Corpora t ion) ,  U.S. 
2 ,979,528 (1961) .  
Wyandot te  Chemicals Corporation,  Tech. Bull. "Tet ronie  Series 
Nonionic Surface  Active Agents ,"  April, 1957. 
Well, C. S., Biometrics 8, 249-63  (1952) .  
Thompson, W. R., Bact.  Rev. 11, 115-145  (1947) .  
Thompson, W. R., a n d  C. S. Weil, Biometrics 8, 5 1 - 5 4  (1952) .  
])raize, J .  H.,  G. Woodard  and  H.  O. Calvery, J .  Pha rmaco l  Exp. 
Therap.  82, 377 -390  (1944) .  
Gleason, M. N., R.  E. Gosselin and  H.  C. Hodge,  "Clinical  
Toxicology of Commercial P roduc t s "  Will iams a n d  Wilkins,  
Bal t imore 1963. 
Amer. Soc. Testing l~aterials,  "Supplement  to ASTM S t a n d a r d s , "  
Philadelphia,  1960, p. 113. 
Schick, M. J., "Nonionic  Sur fac tan t s , "  Marcel  ])ekker,  Inc.,  
New York, 1967, p. 579. 
])raves,  C. Z., and  R. G. Clarkson, Am. Dyestuff Reptr .  20, 
201 (1931) .  
Reich, I t .  E., J .  T. Pat ton,  J r .  and  C. ~¢-. Franeis~ Soap Chem. 
Specialties 2,7, 55 (1961) .  
Becher, P. ,  pr ivate  communications.  
Rudner ,  B., and  A. G. P rapas ,  (W. R. Grace & Company)  
U.S. 3,189,653 (1965) .  


