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(54) FILM FORMING COMPOSITIONS       (71)  We, THE DOW CHEMICAL COM-
volatilization, by washing away or by ab-    PANY, a Corporation organised
and existing  sorption by the substrate. Frequently, where    under the
laws of the State of Delaware, the effect agent might normally impart an
United States of, America, of Midland,  oily or greasy feel when applied
without 45 County of Midland, State of Michigan, the film former, this
greasy feel is not found     United States of America, do hereby declare
or at least is greatly diminished when the     the invention, for which we
pray that a  compositions of this invention are utilized     patent may be
granted to us, and the method  One particular area where the above is de-
by which it is to be performed, to be par-  sirable is products which are
designed to 50 10 ticularly described in and by the following  be applied
to the skin.     statement:                                  Various types
of products containing effect       This invention relates to a composition
for  agents in a film forming composition have 



preparing a coherent film having a multi-  been proposed; however, very
minor pro-     plicity of voids for retaining therein at least portions of
such additives in proportion to 55 15 one effect agent.
the film forming components were utilized       Generally, film forming
compositions con-  and continuous films were produced.     sist
predominantly of a resin or a polymeric    This invention provides a
composition for     film forming material in a solution or emul-  preparing
a coherent film having a multi-     sion and are designed to produce a
continu-  plicity of voids containing an effect agent 60 20 ous film which
acts as an environmental as hereinafter defined therein, said film be-
barrier or protection for the substrate to  ing capable of retaining said
agent without      which it is applied. Additives incorporated  obstructing
the functional activity thereof,      into the film  forming compositions
are  characterized in that the composition con-      selected to impart a
variety of characteristics  tains from 0.25 to 10 weight percent, based  65
25 to the film, such as flexibility by the addi- on the total composition
weight, of a film-      tion of plasticizers or other additives selected
forming polymer component at least one      so as to be compatible with the
film former  effect agent as hereinafter defined in a pro-      and to
produce a homogeneous continuous  portion of from 1 to 20 total parts by
weight      film. Frequently, for decorative-purposes, per each part by
weight of polymer; and  70 30 the compositions also contain dispersed pig-
a volatile mutual solvent in an amount to      ments.
dissolve both the effect agent and the poly- 



It is highly desirable in a great many in-  mer, wherein the polymer is
insoluble in the       stances to incorporate large amounts of an  effect
agent, is not plasticized thereby and       effect agent into a film-like
layer in such a  contains from 5 to 30 weight percent of 75   35 manner
that it is retained therein but is not  polar groups which are ionic groups
or      prevented from functioning in substantially  groups capable of
hydrogen bonding.      its normal manner. According to this inven-  The
film forming polymer may be any of      tion the above highly desirable
results may  a large number of polymeric materials pro-  frequently be
obtained, and it has been found  vided that the polymer is essentially not
80  40 that the film may additionally serve to pre-  soluble in or
plasticized by the effect agent       vent early loss of the effect agent
by rapid  and provided that the polymer contains a           [Price 25p]
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polar functional group wherein said group  as 20 parts per part by weight
of polymer.     is an ionic group or one capable of hydro- Preferably the
proportions range from 1 to     gen bonding.
10 parts of effect agent per part by weight     The effect agent
encompasses materials  of polymer. The concentration of the poly-  5 which
possess a useful property quite un- mer in solution may range from 0.25 to
10 70     related to the formation of the film itself weight per cent, but
preferably ranges from     As used herein, "effect agent" means an  0.5 to
3 weight percent. In contrast to these     organic liquid which is an
insect repellant, compositions, the art is most familiar with     a
perfume, an analgesic, a bactericide, an  solution coating compositions in
which the 10 essential oil, an ultra-violet light absorber, polymer is the
predominant component    75     an emollient or a deodorant.
The effect agent includes herein materials       In order that the
invention may be more  of diverse scope which possess at least one
fully understood and because words are in- useful property (as defined
above) which     adequate to fully describe the nature of the  is quite
unrelated to any particular film- 15 film produced, the following scanning
elec- formation characteristics. For example, in  80     tron microscope
photographs are presented  the area of products designed to be ap-     to
illustrate the invention.               plied to the skin, effect agents
include       Figure 1 is a photograph (1500X) of a  materials such as sun
screen oils (ultra-violet     film made from a formulation according to
light absorbers,) perfumes, or other essen- 



20 this invention containing an acrylic polymer, tial oils, or insect
repellants.  The effect 85     sunscreen agents and a thickening agent;
agent selected may have functional purposes       Figure 2 is a photograph
(350x) of a  other than for application to the skin and     film prepared
from the same acrylic polymer may be selected for application to plants,
but without an effect agent present;     animals, and other substrates such
as leather, 25    Figure 3 is a photograph (350 x) of a film  wood, paper,
or metals. An essential charac- 90     made from  the acrylic polymer and
iso- teristic is that the effect agent must be an     propyl palmitate as
effect agent;        organic liquid which is essentially a non-
Figure 4 is a photograph (350X) of a film  solvent and a non-plasticizer
for the poly-     similar to that in Figure 1 but containing  mer. 30 no
thickening agent;                           Sun-screen oils suitable for
use in the in- 95       Figure 5 is a photograph (1500x) of a  vention
include chromomenthyl salicylate,     film similar to that in Figure 1;
amyl-p-dimethyl-aminobenzoate or a mixture       Figure 6 is a photograph
(600 x) of a film  thereof.     similar to that in Figure 1;
A  wide variety of film  forming poly- 35   Figure 7 is a photograph
(1500X) of a  mers may be used provided that the polymer 100     film
similar to that in Figure 1 in which a  contains a polar group which may
either be     commercial acrylic polymer was used.     an ionic group or a
group capable of hydro-       The compositions of this invention are  gen
bonding. The polymer may contain as 



prepared from three essential components, little as 5% by weight of said
polar group 40 each of which must have certain characteris-  and as much as
30%. Acrylic interpolymers 105     tics and be present in certain
proportions  containing either acrylic or methacrylic acid     which may
vary depending on the particular units are a particularly useful group of
combination of materials, in order to pro- polymers. The polar group, in
this case, is     vide the unique film characteristics disclosed  the
carboxylic acid group (-COOH), and 45 herein.
preferably it constitutes from 5 to 20 weight 110       First of all, the
compositions from which  percent of the polymer.     the unique films are
obtained contain in    Acrylic polymers containing from 5 to 30
solution from 0.25 to 10 weight percent of weight percent of carboxylic
acid groups     a  film  forming  polymer  component  (-COOH) are
especially suitable for pre- 50 Secondly, for each weight proportion of
paring the formulations and films of this 115     polymer, the composition
contains from  1 invention. The preparation of such polymers     to 20
total weight proportions of at least is well known and they are prepared
from     one effect agent The effect agent, to be  alkyl and cycloalkyl
esters of acrylic or     more fully described herein, must be essen-
methacrylic acid and an ethylenically un- 55 tially incompatible with the
polymer in that saturated carboxylic acid monomer. Such 120      it should
be neither a solvent nor a plasti-  esters include the methyl, ethyl,
butyl, octyl,      cizer for the polymer. The solvent orsolvents  and
cyclohexyl esters and acid monomers 



mixture must then be a volatile mutual sol- include acrylic acid,
methacrylic acid, ita-      vent for both the polymer and the effect conic
acid, maleic acid, and aconitic acid.  60 agent.
Another group of polymers containing 125        The compositions are
noteworthy in that carboxylic acid groups includes copolymers      they
contain at least an equal amount of of alkyl half esters of ethylenically
un-      the effect agent (or agents) in proportion to  saturated
dicarboxylic acids with a variety      the polymer and generally
predominant of monomers including monovinyl aromatic  65  amounts of the
effect agent up to as much  monomers such as styrene, [err]-methyl styrene,
130         3          .                              1,296,241
3       or vinyl toluene e.g. a styrene-ethyl acid lotions are effective
for only relatively short    maleate copolymer. Additionally, said half
periods of time because the sun screen agents       ester copolymers may be
prepared to con-  are lost by absorption into the skin, by wash-       tain
units of acrylonitrile, vinyl acetate, lower  ing: away if the person goes
swimming, etc. 



5  alkyl esters of acrylic or methacrylic acid, Sun screen lotions prepared
according to  70       vinyl ethers, and like monomers. Advan-  this
invention retain the sun screen agents       tageously, the half ester
copolymers may be  more effectively on the skin for longer       prepared
by esterifying a copolymer of an  periods of time even when exposed to
water.       ethylenically unsaturated dicarboxylic acid  Additionally the
films do not have a greasy   10  anhydride such as styrene-maleic anhydride
or oily feel, are not tacky, and are readily  75       copolymer. Useful
anhydride monomers in-  removed when desired by washing with soap
clude maleic anhydride, itaconic anhydride,  and water.  citraconic
anhydride, and aconitic anhydride.    No special techniques are needed to
pre-       Said half esters include alkyl and cyclo-  pare the compositions
of this invention ex-   15 alkyl half esters.                    cept that
when certain optional ingredients  80       Advantageously, the
compositions may  are added, such as thickening agents, a pre-
contain other additives provided they do  ferred order of addition of
ingredients may       not interfere with the basic components or  be
beneficial.    alter their functional features. Thickening    The following
examples illustrate the in-    20 agents are especially useful, and certain
poly-  vention. The acrylic interpolymer employed  85  mers may function in
a dual capacity, being  in Examples 1 to 4 contained in poly-       a film
former and also a thickening agent. merized form, by weight, 20 parts of
ethyl         The compositions are prepared in a vola-  acrylate, 20 parts
of methyl methacrylate, 35 



tile solvent which is a mutual solvent for the  parts of methyl acrylate,
and 25 parts of   25 polymer and effect agents. A variety of sol-
methacrylic acid. The acrylic interpolymer 90   vents may be used herein
with the selection  contained about 13.2 percent by weight of       of the
solvent dependent on the components  the polar, carboxylic acid (-COOH)
group.       and the end use. Formulations designed for       human use
should of course use a non-  EXAMPLE 1  30  toxic solvent. In this respect
C[err[-C[err]  alco-    The resistance of two sunscreen formula-
hols, especially ethyl alcohol, are suitable. tions to water exposure was
tested by mark- 95     Mixed solvents may also be used and  ing a 2x8 inch
(5x20 cm.) area on the       are particularly valuable if it is desired to
anterior forearm of a subject and 0.3 ml of       incorporate large amounts
of water in the  a test formulation was spread evenly over   35
compositions. For example, the composi-  the marked area and air dried. The
amount   tion may contain up to about 45 percent by  of sun screen agent
after air drying and then 100       weight water when a mixture of ethyl
alcohol  after exposure to a water spray (25-28[err]C.)       and a glycol
ether such as diethylene glycol  for 20 minutes was determined and the loss
monomethyl ether  or propylene  glycol  of sun screen agent calculated.
40  monomethyl ether  is used. Lower amounts    The amount of sunscreen
agent is deter-       of water may, of course, be present as a  mined in
the following manner: a four-dram  105       trace or minor proportion of
the components  (14.7 cc.) bottle containing 10 mls of 2B 



utilized.                                  absolute ethanolis uncapped,'the
open end         Numerous ways of applying the composi-  is placed against
a portion of the marked  45 tions to a substrate may be used such as  area
carefully to avoid spillage or slippage;       spraying, brushing, or
dipping, and the com-  with the ethanol in contact with the treated 110
positions may be thickened so that they  surface, the bottle is gently
vibrated for 30       may be readily spread by hand. It has been  seconds
to facilitate dissolution of the film.       found to be of advantage to
apply the com-  Then the bottle is removed carefully from   50  positions
by rubbing, since the appilication of  the extracted spot and the bottle is
finally       a shearing force produces a more regular recapped: and set
aside. This operation is 115       finer void structure in the final film
and ac-  repeated one to two times more. The alco-       cordingly ' better
distribution of the effect hol extracts are then analyzed by ultraviolet
agent throughout the film.                 absorption analysis to determine
the presence   55    The ability of these compositions to form  of the sun
screen agent. The  procedure is       films having a multiplicity of voids,
a major  repeated after the water exposure test to 120       portion
which contain the effect agent  determine the amount of sun screen agent
allows for great improvement in many useful loss.       products by
retaining on the skin or sub-   60  strate relatively large amounts of 1
the effect Sun Screen Formulation 1 was prepared to       agent in
proportion to the polymer and   contain, in weight percent, the following: 



retaining the effect agents for much longer   2  %   acrylic interpolymer
125       periods of time even when subjected to a   7  %  homomenthyl
salicylate '       variety of exposure or environmental  condi- 0.5 %  amyl
p-dimelthylaminobenzoate   65  lions. For example, commercial sun screen
13 %  isopropyl palmitate        4
1,296,241                                        4        .07%
NN-diethyltoluamide               ingredients are effect agents except for
the       0.47%  Dow Corning Fluid 473             interpolymer and
solvents.                (Registered Trademark for a                glycol
polysiloxane)           Sun Screen Formulation 2 was prepared to  5  0.5 %
Carbopol 940                         contain, in weight percent, the
following: 20                (Registered Trademark for a   1 %  acrylic
interpolymer 



carboxy polymethylene polymer)  7 %  homomenthyl salicylate      0.5 %
di-2-ethylhexyl amine              0.5%  amyl p-dimethylaminobenzoate
9.5 %  water                              0.5%  carboxy polymethylene
polymer 10 78.16%  ethyl alcohol                       0.5%
di-2-ethylhexyl amine               25
7 %  water                                                 83.5%  ethyl
alcohol     The above formulation contains a thicken-     ing agent
(carboxy polymethylene polymer)  Additionally, a commercial sunscreen
lotion     which is dissolved with all the other in-  sold under the
Registered Trademark Cop-     gredients except the amine. After solution
pertone was also used for comparison in  30 15 is complete the amine is
then added to  these tests. The results of the arm tests     neutralize the
thickening agent. All the other  are tabulated below.
% Sunscreen agent                                                Before,
average  After, average  % loss  35     Formulation 1     ...  ...  ...
0.63            0.42          33        Commercial sunscreen    ...  ...
0.53           0.08          85 



Formulation 2     ...  ...                  0.39           0.23          44
Commercial sunscreen    ...   ...           0.26           0.03          88
A significant improvement in the retention  1 corresponding to no redness
and 5 corre- 40 of the sun screen agents with the formula-  sponding to
extreme redness.     tions of this invention is evident. Similar re-
sults to the above were also found when the  Sun Screen Formulation 3 used
in the sun-     formulations were tested under actual swim-   burn
protection tests was prepared to con- 75     ming conditions.
Additionally, the dried   tain in weight percent the following: 45 film was
not oily to the touch and could be     readily removed by washing with soap
and   2  %  acrylic interpolymer     water.
3.5 %  amyl p-dimethylaminobenzoate
4.7 %  isopropyl palmitate     EXAMPLE 2
0.47%  glycol polysiloxane                80       Another series of tests
was made to eva-  0.06%  NN-diethyl toluamide 50 luate the retention of the
sunscreen agents  12.7 %  water     upon exposure to water in which
protection  76.57%  ethyl alcohol     against sunburn was determined.
After 



showering under standardized conditions, Sun Screen Formulation 4 was also
used and     each of the subject's backs was marked into  was identical to
Formulation 3 except that the 85 55 three sections and three different
lotions  interpolymer was omitted and replaced with     were applied to
each area.                an equal weight of alcohol. For purposes of
After drying for about 15 minutes the  comparison, a commercial sunscreen
lotion     subjects were then showered for 10 minutes  was also used. The
test results clearly show     and then exposed to sun lamps for 15-18  the
improved protection provided by Formu- 90 60 minutes. The lamps used were
mercury  lation 3.     vapor sun lamps which produced untraviolet
Average     radiation and some infrared radiation. The
Redness Rating     lamp was placed about one foot (30 cm.)     away from
the subject's back which had been  Formulation 3      1.3 (11 subjects) 65
covered with a protection piece of fabric, Formulation 4         2.7 (15
subjects) 95      sections of which were cut out to permit ex-  Commercial
sunscreen    2.9 (15 subjects)      posure of only the test areas to the
sun      lamps. Pictures were taken of the areas EXAMPLE 3      exposed to
the sun lamps about five to six    A more extensive test was made similar
70 hours after the exposure. The degree of sun-  to Example 2 using the
commercial sunscreen      burn was rated on a scale from 1 to 5 with
lotion and Sun Screen Formulation 3 in 100 



5                                        1,296,241            5       which
six areas were marked on the back  three areas without subjecting them to
water   5       with three of the sections being treated as  exposure.
Thus a comparison could be in Example 2 and after showering the test made
to determine how much protection had       formulations were applied to the
remaining been lost due to showering.
Average Redness Rating   10
Control     Washed      Increase in:
Area        Area       Redness            Formulation 3
...      1.4        2.0           0.6            Commercial sunscreen  ...
1.9        3.6           1.7  



The results show a significant and real im-  on  the forearm  where the
perfume was   15 preovement for Formulation 3 (18 subjects)  rubbed into
the formulation.            40       when compared to the commercial
sunscreen       lotion (29 subjects).         Based on tests such as in
Examples 1 to  EXAMPLE 5 3 and on panel tests, sun screen formula-
Retention tests were made similar to that   20 tions have been prepared
which show great  of  Example 1 in which the area of the skin
improvements over products commercially  treated with a sun screen
formulation was       available. Preferably, these formulations exposed to
a water spray for 20 minutes at 45                 contian from 0.5 to 3
weight perent of the 78[err]F. (25[err]C.). Analysis for retention of the
polymer component and from 1 to 10 total  sun screen agents was made in the
same   25 parts of effect agents per each part by weight  manner as before.
of polymer.                                 The polymer used here was a
commerci-                                                 ally available
acrylic polymer containing, by  50       EXAMPLE 4
analysis, about 5 weight percent carboxylic         The effectiveness of
this invention in re-  acid groups and composed of polymerized
taining the fragrance of perfumes  was de- ethhyl acrylate, methyl
methacrylate, and acry-   30  monstrated by placing one drop of a formu-
lic acid. A sun screen formulation was pre-       lation similar to Sun
Screen Formulation 3  pared to contain, by weight, about 1 part of 55 



on the forearm of a subject and before the the acrylic polymer, 7 parts
homomenthyl       drop dried, 1 drop of perfume   was rubbed  salicylate,
05 part amyl p-dimethylamino-       into the drop. At the same time 1 drop
of benzoate, 0.5 part carboxy polymethylene   35 the perfume was placed on
the other fore-  polymer,0.5 part di-2-ethylhexyl amine, 14       arm.
After about 8 hours, no trace of the parts water, and 78.5 parts ethyl
alcohol  60       perfume could be found on the control arm   For
comparison, Sun Screen Fonmulation 2       but a distinct fragrance was
still detectable  was used.
% sunscreenagent
After water   65            Formulation                   Before, ave
exposure, ave.      This  Example   .              0.49            0.33
0.49         0.25               No. 2         0.45
0.27                                            .   70  The novelty of this
invention is more ap-  tion according to this invention containing
parent when the dried films are examined by by weight 1%  of the acrylic
interpolymer,  85       means of a scanning electron microscope. 7%
homomenthyl salicylate, 0.5%  amyl p-       With a scanning electron
microscope the   diethylaminobenzoate,  0.68%  carboxy 



object to be photographed is scanned by a polymethylene polymer neutralized
with di-   75 very fine electron probe, similar to television,
2-ethylhexyl amine, 11% water, and the       producing a sequential image
on  the screen  balance ethyl alcohol. The voil pattern of 90       of a
display cathode tube.  With a fast the film surface is quite exident, and
close       enough scanning rate, the observer can see  examination of the
larger holes shows simi-       a complete image of the object
lar 'holes below the surface. Because the   80    A good comparison between
the films of  films were exposed to a high vacuum  in       this'invention
and a continuous film is shown  obtaining the picture, no sun screen agents
95       in Figures 1 and 2. Figure 1 is a photograph  are present, but
normally as major proportion       (1500x)of a film prepared from a
composi-  of the voids would contain said agents.        6
1,296,241                                        6  



Figure 2 is a photograph (350 X) of a  or 2, characterized in that it
contains water     film of the same composition except with no  in an
amount of up to 45 weight percent     effect agent present in the
formulation. A  based on total composition weight.     normal, continuous
film is produced.     4. A composition according to any one  5   Figure 3
is a photograph (350X) of an-  of claims 1 to 3, characterized in that the
other film prepared from a composition con- polymer concentration ranges
from 0.5 to 3     taining by weight 2% of the acrylic inter- percent by
weight of the composition and 70     polymer and 5% of isopropyl palmitate
as  the effect agent is present in a proportion     the effect agent
dissolved in ethyl alcohol. of from 1 to 10 total parts by weight per 10 A
void structure similar to that of Figure 1 part of polymer     is found. A
film of a formulation similar to   5. A composition according to any one
that used for Figure 1 but containing no  of claims 1 to 4, characterized
in that the 75     thickening agent is shown in the photograph  polar
groups are carboxylic acid groups.     (350x) of Figure 4 wherein a
somewhat   6. A composition according to claim 5, 15 different type of void
structure is formed  characterized in that the polymer is an acrylic     in
that the voids are more irregular than  interpolymer containing in
polymerized form     circular in nature. Figure 5 is a photograph  an
ethylenically unsaturated carbozylic acid  80     (1500X) of a film similar
to that of Figure 1  monomer.     showing the void structure in vivid
detail.   7. A composition according to claim 6, 



20 Figure 6 is a photograph (600x) of a film  characterized in that the
polymer is an inter-     of a formulation similar to that of Figure 1
polymer of ethyl acrylate, methyl methacry-     but containing no added
water.         late, methyl acrylate and methacrylic acid. 85       Figure
7 is a photograph (1500X) of a    8. A composition according to claim 5,
film prepared from a formulation similar to  characterized in that the
polymer is a co- 25 that of Figure 1 except that the acrylic inter- polymer
of a monovinyl aromatic monomer     polymer has been replaced by the
polymer and an alkyl half ester of an ethylenically     employed in Example
5.                     unsaturated dicarboxylic acid.          90
9. A composition according to claim 8,     EXAMPLE 6
characterized in that the polymer is a co-       The formulations according
to the inven- polymer of styrene and ethyl acid maleate. 30 tion described
in Examples 1 to 5 were pre-   10. A composition according to claim 1
pared except that the acrylic interpolymer and substantially as
hereinbefore described 95     was replaced by a styrene-ethyl acid maleate
with reference to any one of the Examples.     copolymer prepared by
esterifying a copoly-     11. A sun screen lotion being a com-     mer of
styrene-maleic anhydride (48%  by  position as claimed in any one of claims
35 weight maleic anhydride) with the appropri-  1 to 9 comprising, as an
effect agent, a sun     ate quantity of ethyl alcohol. Retention tests
screen agent.                 100     made with these formulations gave
similar   12. A  perfumed composition being a 



beneficial results.                        composition as claimed in any
one of claims                                                 1 to 9,
comprising, as an effect agent, a per-       WHAT WE CLAIM IS:
fume. 40   1. A composition for preparing a coher-   13. An insect
repellant composition be- 105     ent film having a multiplicity of voids
con- ing a composition as claimed in any one of     taining an effect agent
as hereinbefore de- claims 1 to 9 comprising, as an effect agent,     fined
therein, said film being capable of re- an insect repellant.     taining
said agent without substantially ob-  14. A  deodorant composition being a
45 structing the functional activity thereof, the  composition as claimed
in any one of claims 110     composition comprising from  0.25 to 10  1 to
9 comprising, as an effect agent, a deod-     weight percent, based on
total composition  orant.     weight, of a film-forming polymer compon-
15. An analgesic composition being a     ent; at least one effect agent as
hereinbefore  composition as claimed in any one of claims 50 defined in a
proportion of from 1 to 20 total  1 to 9 comprising, as an effect agent, an
115     parts by weight per each part by weight of analgesic.     polymer;
and a volatile mutual solvent in   16. A bactericidal composition being a
an amount to dissolve both the effect agent composition as claimed in any
one of claims     and the polymer, wherein the polymer is in-  1 to 9
comprising, as an effect agent, a bac- 55 soluble in the effect agent, is
not plasticized  tericide.                    120 



thereby, and contains from 5 to 30 weight   17. An emollient composition
being a     percent of polar groups which are ionic  composition as claimed
in any one of claims     groups or groups capable of hydrogen bond-  1 to 9
comprising, as an effect agent, an     ing.
emollient 60   2. A composition according to claim 1    18. A film whenever
prepared from a 125     characterized in that it contains, in addition,
composition as claimed in any one of the     a material to thicken the
composition.  preceding claims.       3. A composition according to claim 1
19. A film substantially as hereinbefore               6
1,296,241              6          Figure 2 is a photograph (350x) of a  or
2, characteried in that' it contains water 



film of the same composition except with no  in an amount of up to 45
weight percent          effect agent present in the formulation. A  based
on total composition weight.          normal, continuous film is produced.
4. A composition according to any one.       5   Figure 3 is a photograph
(350x) of an- of claims 1 to 3, characterized in that the          other
film prepared from a composition con-  polymer concentration ranges from
0.5 to 3 taining by weight 2% of the acrylic inter-   percent by weight of
the composition and 70          polymer and 5%  of isopropyl palmitate as
the effect agent is present in a proportion          the effect agent
dissolved in ethyl alcohol.  of from 1 to 10 total parts by weight per
10 A void structure similar to that of Figure 1  part of polymer.
is found. A film of a formulation similar to   5. A composition according
to any one           that used for Figure 1 but containing no  of claims 1
to 4, characterized in that the 75           thickening agent is shown in
the photograph  polar groups are carboxylic acid groups.           (350X)
of Figure 4 wherein a somewhat   6. A composition according to claim 5,
15 different type of void structure is formed  characterized in that the
polymer is an acrylic           in that the voids are more irregular than
interpolymer containing in polymerized form           circular in nature.
Figure 5 is a photograph  an ethylenically unsaturated carbozylic acid  80
(1500X) of a film similar to that of  Figure 1  monomer.           showing
the void structure in vivid detail.  7. A composition according to claim 6,
20 Figure 6 is a photograph (600 X) of a film  characterized in that the
polymer is an inter- 



of a formulation similar to that of Figure 1  polymer of ethyl acrylate,
methyl methacry-           but containing no added water.          late,
methyl acrylate and methacrylic acid. 85             Figure 7 is a
photograph (1500 X) of a    8. A composition according to claim 5,
film prepared from a formulation similar to  characterized, in that the
polymer is a co-       25 that of Figure 1 except that the acrylic inter-
polymer of a monovinyl aromatic monomer           polymer has been replaced
by the polymer  and an alky half ester of an ethylenically
employed in Example 5.                     unsaturated dicarboxylic acid.
90                                                         9. A composition
according to claim 8,           EXAMPLE 6
characterized in that the polymer is a co-             The formulations
according to the inven-  polymer of styrene and ethyl acid maleate.
30 tion described in Examples 1 to were pre-   10.  A composition according
to claim 1           pared except that the acrylic interpolymer  and
substantially as hereinbefore described  95           was replaced by a
styrene-ethyl acid maleate  with reference to any one of the Examples.
copolymer prepared by esterifying, a copoly-  1l A  sun screen lotion being
a com-           mer of styrene-maleic anhydride (48%  by  position as
climed in any one of claims        35 weight maleic anhydride) with the
appropri-  to 9 comprising, as an effect agent, a sun            ate
quantity of ethyl alcohol Retention tests  screen agent.
100            made with these formulations gave similar    12. A perfumed
composition being a            beneficial results.    composition as
claimed in any one of claims 



1 to 9, comprising as an effect agent, a per-              WHAT WE CLAIM
IS: -                 fume.        40    1. A composition for preparing a
coher -   13. An insect repellant composition be- 105            ent film
having a multiplicity of voids con-  ing acomposition as claimed in any one
of            taining an effect agent as hereinbefore de- claims 1 to 9
comprising, as an effect agent,            fined therein, said film being
capable of re-  an insect repellant.            taining said agent without
substantially ob-   14. A deodorant composition being a        45
structing the functional activity thereof, the composition as claimed in
any one of claims 110            composition comprising from  0.25 to 10  1
to 9 comprising, as an effect agent, a deod-            weight percent,
based on total composition  orant.            weight, of a film-forming
polymer compon-    15. An analgesic composition being a            ent; at
least one effect agent as hereinbefore  composition as claimed in any one
of claims        50  defined in a proportion of from 1 to 20 total  I to 9
comprising, as an effect agent, an 115             parts by weight per each
part by weight of  analgesic             polymer; and a volatile mutual
solvent in   16. A bactericidal composition being a             an amount
to dissolve both the effect agent composition as claimed in any one of
claims             and the polymer, wherein the polymer is in- 1 to 9
comprising, as an effect agent, a bac-         55 soluble in the effect
agent, is not plasticized  tericide.                     120
thereby, and contains from 5 to 30 weight   17. An emollient composition
being a 



percent of polar groups which are ionic composition as claimed in any one
of claims             groups or groups capable of hydrogen bond-  1 to 9
comprising, as an effect agent, an             ing.
emollient.         60   2. A composition according to claim 1    18. A film
whenever prepared from  a 125             characterized in that it
contains, in addition, composition as claimed in any one of the
a material to thicken the composition.  preceding claims.               3.
A composition according to claim 1   19. A film substantially as
hereinbefore        7                                          1,296,241
7      described with reference to and as illustrated  not plasticized
thereby and contains from   in any one of Figures 1 and 3 to 7.       5 to
30 weight percent of polar groups, said 20. A sun screen composition for
pre-  polar groups being ionic groups or groups 35 



paring a coherent film having a multiplicity  capable of hydrogen bonding;
and wherein  5  of voids a major proportion of which con-  the proportion
of said effect agent ranges     tain a sun screen agent therein, the film
from 1 to 20 total parts by weight per part     being capable of retaining
said agent without  of the polymeric material.     substantially
obstructing the functional ac-    23. A process for preparing a coherent 40
ivity thereof, the composition comprising  film on the surface of a
substrate, other than 10  from 0.5 to 3 weight percent of a film-form-  any
part of homo-sapiens, the film having a     ing interpolymer, at least one
organic liquid  multiplicity of voids containing an effect     sun screen
agent in a proportion of 1 to 10  agent. therein, comprising forming on the
parts per part by weight of interpolymer and  substrate a liquid layer of a
composition as 45     the balance to make 100 percent by weight claimed in
any one of claims 1 to 9, and 15 of a C[err]-C[err] alcohol wherein the
interpoly-  drying the liquid layer.     mer is essentially insoluble in
the sunscreen    24. A  process as claimed in claim 23     agent and not
plasticized thereby and con-  which process further comprises applying a
tains from 5 to 30 weight percent of car-  shearing force to the liquid
layer during the  50     boxylic acid groups.
formation of the film. 20    21. A sun screen composition as claimed    25.
A substrate as claimed in claim 22,     in claim  11 or claim 20 wherein
the sun  the film thereon being prepared by a process     screen agent is
homomenthyl salicylate, amyl  as claimed in claim 23 or claim 24. 



p-dimethyl-aminobenzoate  or a  mixture    26. A substrate of wood, metal,
paper or 55     thereof.                                    leather being a
substrate having a coherent 25   22. A substrate, other than any part of
film thereon as claimed in claim 22 or claim      homo-sapiens, having on
at least part of the  25.      surface thereof a coherent, polymeric film-
form layer having a multiplicity of voids, a  BOULT, WADE' & TENNANT
major proportion of which contain therein         Chartered Patent Agents,
30 at least one effect agent as hereinbefore de-         34 Cursitor
Street,      fined; wherein said polymeric material is           London,
EC4A 1PQ.      essentially insoluble in said effect agent and
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