Substitute sheet - 18 Decenber 1998 THE

| NVENTI ON FUNCTI ONAL PRODUCT- EM TTI NG PARTI CLES, USES AND METHODS OF
PREPARI NG SAVE Qur invention concerns controlled time-rel ease

ymicr oparticulate actiyve and bioactive coppositions (including perfumng
conpositions) for targeted delivery to surfaces such as skin, hair and
fabrtc and the environnent proxi mat SERANYEREEN where the active and

bi oadtive nateri al| TARGEIED DELTVERY \GF AGTIVE/BIQACTTVED AND MWWP bei ng
t he n=-oct &nol - wat efNGe ""J";s TR i BERECMARLE yde t he
active or ‘bi oacti VE oy i o a mdniny

pol ymer matrix al s& &

surfactant. CQur irww:dogm ® mmamm us for
prepari ng such commnwndommsmsoﬁﬂm RAMRIALFAND. brexaNce,
certai'n conponent (BJFFOSION [EVALUATION- AEPARATOS ROR (CARKHING {OUDISOCH A PROGESSnat i on

i or s oolor o B P inBRdlofr O MRS g&g}&gw 49 Q@&%'%&Lyse

hydr ol yzed pol yvin acet ate havi ee o ween about
73% upyto about %‘aﬁﬂrmﬁﬂ tﬁ'g’f’ g{“\ﬁéf € ‘F‘ﬁ’st"ﬁ "f’saz %% om

about 5, 000 up t&%ﬁf&ﬂ%"%?"%&s’-t@ﬁi‘sh n%nt"raéﬁe?%d AoV eﬂ“tft‘.)c?fovel
conposi ti ons havi susbhiaghsiay f i saéstamic vandy thecenydrerpenrhePr¥APdind:
tetra(2- hydr oxypr eyptekc ot éhdrenetle aatticrehandnpiddrriss r ngtayials have a
[err] W&umﬂﬂf&d tobaPl ¥ betkednYesdd @GN (b bedh§ opteed-darafiol -
conposi tion for eff&ct ?Qﬂuttﬂ?n tc@&flﬁtcegn93| | Y@Ly chno%;@i&éCEh&’ﬁertﬁCt lve
substance to a subslan Ialb%a Aed m$ ené enfgslr{%ihs Elgseatsolﬁélséolﬂ%

substantivally elf 1:;3‘50| }JS out er

surface and an i ntRrhdP*ndt PP%Y“\?%I W’Eoﬁ%?"i‘wge%%aéz £ %ﬁ §°'bfan (i)
a single phase sof¢nFadning jdoFoBR2tdbhtt FI-fapkansy | gfur invention 1s,A1%4 js jn
the alternative atitezfisd dne mppocesses and apparfyuh offrobPreRsstyhrefiend/ or at
| east one : composhyibingphabi pradesseeathr Ofsirai ampol y rRurtisgthoravax

has a melting poi Rirdalnt BEndoRBAQ sPf of D 3BOYE-nd3RtiRhEd Ccompositions in Up to

about W%atzon W th c e a otheg are nﬁ¥el..bofL2QE§5£A£§i@ﬁs
at m)sphere pr essure avl n t,one active

or bioactive subsFH@Ering atia VSY Pt P%W?%—gr ﬁ&éatr%t ST T ag whi ch

i s degraes of hydrolysxs of between about 73% up to about 9
having a molecular weight in the range of from about 5,000 up
to about 67,000. Our invention is also directed to novel
compositions having high perfume substantivity including the
compound: tetra{2-hydroxypropyl) ethylenediamine having the
structure:

Q/C\Jl

More particularly, our invention is directed to a
composition for effecting the targeted delivery of a
biocactive or active substance &to a substantially solid
surface comprising at least cne substantially ellipsoidal
hydrophilic particle having a continuous ocuter surface and an
internal matrix volume consisting essentially of:

{i} a single phase solid solution of a matrix material
which is in the alternative at least one of a
hydrophobic polymer and/or at least one hydrophobic
wax, each of which polymer and wax has a melting
point in the range of from about 35°C up to: about



hydr ophobi ¢, said solid solution having an outer surface and an

internal matrix volunme; and (i) proximate to substantially to the
entirety of said out er surface a substantially hydr ophi lic
surfactant. The active or bioactive mpterial, such as a fragrance

material, having a calculated log[err]P in the range of fromabout 1 up to
about 8 wherein Pis the partition coefficient of the active or bioactive

mat eri al between n-octanol and water; with the hdyrophobic particle having
an outside diameter in 1t:>Jaecr asge QmbssHerabiesSufh umvta.agalaﬁwi;omdm crons;
the concentration of a rpratbgggf% M& %h%é 3, |b@°;ptei[ ggg{ nQ:re t he wax

bei ng from about 5% up bot wei ght
percent of the surfact a‘r‘?Prbe?’f?é‘pﬁFomaabcﬁﬁagBaWA) l‘]‘ﬁ ¢ a&Bou’f‘ 5‘5/% b}s\/\m ght
of the particle; with thydrephbobithe ssintf acltizht salndithehpoingesn exutierbei ng

nonreactive with the bisagkts @naramGhitéendmir@krdk @ldm@near@not her. A
preferred conposition of our invention is one where the perneation rate of
the active or bioactive material, such as the fra rance materi al, through

the wax or the pol yhbr BESXif3te tReSubskagdiably tor Ghe SdetY[®Fr§2id up to

about [err] as dewgem neshdfipcehe BFF pebst@attp-@hlx esthyalgopmié fully
descri bed herein in theyrBEd@nkED DESCRI PTI ON OF THE DRAW NGS' secti on,
infra. As stated, supra, proximate to substantially the
entirety of the outer surface of the substantially ellipsoidal

hydr ophobi c et i 8Flve j 8r bioackijs: Batemialy h§ufbphflit SEPIERASENt .
More speci fi cadtgrialhehaviokl ewicagcelated damhsP exd sthe opwweniafy faem

| ocation of thgosuriags aly about 8 whe*e:.n P is the partition coeffidient (a)

the substantigl |y, hydroRNLLI 6 oSl AN, IBYo Ecen nocrartliDs t,hadnt'a"y

entirely co on an edI y of the outer
surface of theadeng é’”-th the hﬁﬁﬁ%’%ﬁ cP%r&Il&%?oﬁ‘al"ﬁnGhé“f oPHFidea

cont i nuous diameter in the range of from about 0.05 up to about 20
ricrons; the concentration of active or biocactive material in
the polymer or the wax being from about 5% up to about 60% by
weight of the particle; the weight percent of the surfactant
being from about 0.01% up to about 5% by weight of the
particle; with the wax, the surfactant and the polymer each
being nonreactive with the biocactive or active material and
one another.

A preferred composition of our invention is one where
the permeation rate of the active or bicactive material, such
as the fragrance material, through the wax or the polymer is

in the range of from about m"-i;iﬂ’“—- up to about
cm - min
-3 mg-mm .
8x10 = —=———— as determined by the IFF permeation test as
cm” - min
more fully described herein in the “DETAILED DESCRIPTION OF

THE DRAWINGS” section, infra.

As stated, supra, proximate to substantially the
entirety of the outer surface of the substantially
ellipsoidal hydrophobic particle is a substantially
hydrophilic surfactant. More specifically, the following
three cases exist concerning the location of the surfactant:



subm cron | ayer of surfactant; or (b) the substantially hydrophilic

surfactant may be | ocated proximate to and i medi ately,
substantial ly beneath the entirety of the outer surface of the
solid solution and substantially within 4he said internal matrix
vol unme; and (c) the substantially hydrophilic surfactant is both
(a) substantially, entirely coated on and fixedly bonded to the

entirety of the outgy) SWiCudlahBfa11y nydropntl 0! SuPAARRNE O SO uLion

in the formof a 1 NUOUS 'Sl ayer of sur t and (b)
| ocat ed proximate to andfubsieutialdyyentsinsdiyasefied |gp and fixedlyhdpmded t he

entirety of the outer swd age eitide®@y of the out&Pldutrasel st ithe sapgle
substantially wthin the i

: i nt.er nal trix _volune. . Wth
respect to the surfact arﬁlfasfhgoéhdrf%%]tugﬁfmrré? gge a,h’cre’f’[ ioofuniac RSt and
the particle woul d ther efusméchen gegeriaklspréactagsd; of he surfactant may be
an anionic surfactant, and the particle would be negatively charged; the
surfactant coul d be (8} naheonsubsEht BL1 ANt hydght hic pastfitanvouway heeve a

neutral charge; and the l%téggggtﬁr&ijﬁtﬁx%mn%h%g%‘ggg&%gsf g.gg&gtn,tigpgthe

particle has a variable charge. _ sur tants particularly
preferred in the practi ®r6pERUERS nertiimiess afethe PHiqromyirface of thy (e
cationic nodified starsehid sBedtBENAMRI rdubsh3nfially within ¢he adeidir k of
the National Starch CommaRy.Qf, trix vol rid ter, New Jersey), in
adm xture wth par .a"ﬁy ﬁy rol yzed pol yvinyl acetate having a
degree of hydrolysis of between about. 73% up to _. about 99% . and
havi ng a mol ecul ar W&l gHthe Fyg&antially hyﬁ'aﬂb’ehﬁf FUESAFEM UL 1%, BBEP up to
about 67, 000; (2)( Bubstéretiadlbst ancirelyetpatedt ropdragdy Fispgly

et hyl enedi am ne (mankeled. f Whe%arPley 33 FPRRLLestdeRQ! ¥e! tnand
havi ng the structure:
single phase solid solution in the form of a

continuous submicron layer of surfactant and (b)
located proximate to and immediately, substantially
beneath the entirety of the outer surface of the
solid solution and substantially within the
internal matrix volume.

With respect to the surfactant, the surfactant may be a
cationic surfactant, and the particle would therefore be
positively charged; the surfactant may be an anionic
surfactant, and the particle would be negatively charged; the
surfactant could be a nonionic surfactant, and the particle
would have a neutral charge; and the surfactant is a
zwitterionic surfactant, and the particle has a variable

charge.

Examples of surfactants particularly preferred in the
practice of our invention are as follows:

(a) the cationic modified starch, RediBOND® 5320
(trademark of the National Starch Company of
Bridgewater, New Jersey}, in admixture with
partially hydrolyzed polyvinyl acetate having a
degree of hydrolysis of between about 73% up to
about 99% and having a molecular weight in the
range of from about 5,000 up to about 67,000;



[err] (c) cetyl trimethyl ammonium halide, including cetyl
trimethyl anmoni um chl oride having the structure:

[err] (d) a quaternary amoni um pol ysil ane derivative having t he
structure: [err] wherein R is the noiety having the
structure: [err] wherein x is an integer of from 10 up to 100 and m
Is an integer of from10 up to 100 in adm xture wth partially
hydr ol yzed pol yvi nyl acetate being hydrol yzed to the extent of from

about 73%up to abputth89%ubsthnba v itagrad2 bR apyMei 8bkylidhetil@nine r ange
of from about 5,000 up to _apout, 67, 000; an ®
. (marketed, for éxample, as QUADROL® Polyol, and
having the structure:

°>Hﬂ el
L

(¢) cetyl trimethyl ammonium halide, including cetyl

}?

trimethyl ammonium chloride having the structure:

CHs

o ()
CuHe™ N ©

A

c H
{(d) a quaternary ammonium polysilane derivative having
the structure:
CHay

| o RN
R‘N*Lw,-ﬁ-cu,—o ~(era); T Si—o Slf“(c"’=)s
L, LN
o CH (.C'H&)
Y - .
a.cH;—c/ -R—-,\!ﬁ_%j_\c/
N | Non

wherein R is the moiety having the structure:

CH,—[CH,]

« 7
wherein x is an integer of from 10 up to 100 and m
is an integer of from 10 up to 100 in admixture
with partially hydrolyzed polyvinyl acetaté being
hydrolyzed to the extent of from about 73% up to
about 99% and having a molecular weight in the
range of from about 5,000 up to about 67,000; and



(e) the cationic polysaccharide derivative defined according to

the structure: [err] wherein n is an integer of from1 up
to 3; Rerr] and Rlerr] are independently an al kyl, aryl, aral kyl
or al karyl group when n is 1; Hferr] or Rlerr] is one of the
groups when nis 2; or Rerr] and R err] are not present when n is
3; and wherein the noiety "SACCH' represents a starch or cellul ose
noi ety. The weight ratio of cationic nodified starch:partially

hydr ol yzed pol yvi nyfelac&bhat esatiionpe ef elatsiegcharidee denigatdfef romfiakaut 2:1

up to about 1:2, wWith aae8sidfingf td thePetpg-qi-eterred. The weight ratio of
the quaternary anmoni um polysilane derivative:partially hydrol yzed

pol yvinyl acetate, is also preferably in the rangE"g:fd om about 2:1 up to
about 1:2, with a weight ratio of 1:2 Heinf§ prefefr The mi xtures
of the cationic modified §Baq*chca-ndeafdwed:+-ydnde@—y qdc Ifyvi nyl acetate
as wel | as the quaternary anmoni um pol ysilane derllvatl ve aH partl ally
hydrol yzed pol yvinyl acetate are novel mxtures. R" The ratrix materi al
whi ch may be at | east one hydrophobic polyner and/or at |east one

hydr ophobi ¢ wax useful ifetdi® Rr agtife:fileqOils g%ﬂti%'& R;eRer @th at
| east one of the follow 09 mat eri al s: am des having a

mol ecul ar wei ght in theRrafgg independengiy FPomlkébou%rYJG FFeLEpl €5 about
12,000, for exmaqmya gMS\@?QWEhT{xEIsE]l ;6@&30 offartf @Etéﬁé%fb)fhéhe

Henkel e (Qrher & anmpl.es_bein
set forth in Li ndauer ggg‘%sl q’%eg PLet ters %t RATRxe 2b. pl%zfeﬁ§4 099
i ssued on January 15Wh811980 ist g and wherspecthiacattdl@ny fsCCHMNI ch

is incorporated DY represents'£fR:88f % NeELel AR MWwding the
VERSALON[ err] line
The weight ratio of cationic modified starch:partially

hydrolyzed polyvinyl acetate, is preferably in the range of
from about 2:1 up to about 1:2, with a ratio of 1:2 being
preferred. The weight ratio of the quaternary ammonium
polysilane derivative:partially hydrolyzed polyvinyl acetate,
is also preferably in the range of from about 2:1 up to about
1:2, with a weight ratio of 1:2 being preferred.

The mixtures of the catiocnic modified starch and
partially hydrolyzed polyvinyl acetate as well as the
quaternary ammonium polysilane derivative and partially
hydrolyzed polyvinyl acetate are novel mixtures.

The matrix material which may be at least one
hydrophobic polymer and/or at least one hydrophobic wax
useful in the practice of our invention is preferably at
least one of the following materials:

(a) polyamides having a molecular weight in the range
of from about 6,000 .up to about 12,000, for
example, MACROMELT® 6030 manufactured by the Henkel

Ag. of Dusseldorf, Germany (other examples being
set forth in Lindauer, et al, U.S. Letters Patent
No. 4,184,099 issued on January 15, 1980, the
specification for which is incorporated by

reference herein and including the VERSALON® line



of pol yam de pol yners manufactured by the Henkel Cor por ati on of

M nneapolis, M nnesota); (b) synthetic and natural carnauba wax;

(c) synthetic and natural candelilla wax; (d) m xtures of cetyl

pal pitate (marketed, for exanple, g as CUTINA[err] wax) with

car nauba wax; (e) mxtures of cetyl palmtate and candelilla wax;
(f) ozokerite wax; (g) ceresin wax; and (h) low density

pol yet hyl ene wax havi ng a nol ecul ar wei ght in the range of from

about 500 up to about of polyamz.@eo Qlymex.g flhgatt eabigiat i sHekenaxes
and surfactants are preit'erredt q(}l}( erent .fraqy.ance e nposi ti ons havi ng
different overall cal cut3tRF3 oYt PRGIPOAEF £ SHERESQTHI‘i cati ons, for
exanple, hair care or fabric care. The WHX|nun1vapor pressure for
the active or bi oactilvesyrtihetigl and, neferalopsaitiaonadf our inventi on shoul d
be 4.1 mmHg at 30[err]C. In the event that the active material is a
fragrance materi al ,(dit Egntpregfierared nbhataeandé hid lr agkance materi al has

t opnot e conponents, m ddle note conponents and bottom note conponents, the

vapor pressure ranges fRix®ael 6f det9sepdinieetdr AaRke0dd,CABROBHI eshoul d

be as foll ows: ( Wi th & ect, to the opnote conponents, the vapor
pressure range shoul d b@ FCIHD. Oﬁgi WG ERR YR Waxi 0.009 mm Hg at
25C; (b) with respect to the m ddl e note conponents, the vapor

pressure range of tte nrikdivresot® agypopeimtisatémnddcandelilla wipey from 0. 01
mmHg up to 0.09 mmHg at 25[err]C, and

(£} ozokerite wax;
{g) ceresin wax; and

(h) low density polyethylene wax having a molecular
weight in the range of from about 500 up to about
6,000.

-Different combinations of waxes and surfactants are preferred
for different fragrance compositions having different overall

calculated log; P for different applications, for example,

hair care or fabric care.

The maximum vapor pressure for the active or biocactive
material in the composition of our invéntion should be 4.1
mm/Hg at 30°C. In the event that the active material is a
fragrance material, it is prefeired that when the fragrance
material has topnote components, middle note components and
bottom note components, the vapor pressure ranges for each of
these three groups of components should be as follows:

{a) with respect to the topnote components, the wvapor
pressure range should be from 0.0001 mm/Hg up to
0.00% mm/Hg at 25°C:

{b) with respect to the middle note components, the vapor
pressure range of the middle note components should
be from 0.0l mm/Hg up to 0.09 mm/Hg at 25°C; and



(c) with respect to the bottom note conponents, the vapor

pressure range of the bottom note conponents should be fromO0.1
nmHg up to 2.0 mi Hg at 25C, An exanpl e of such a fragrance as
descri bed, supra, is as follows: 7 Vapor
Pressure Type of Note Component mm Hg at
25[err] C bottom note TONALI D[ err] (t raderrar k of G vaudan SA 0. 0001

of Geneva, Switzerl a}ng) wt%%%t om notte g ¥ ci nnam ¢ al dehyde
0. 0003 bottom note i h&XERSTE shP | 6 abgttom note componentyy ofis
bottom not e | SO E SUPERPper rpressugdenande off thé eratabmonete compofef)?

Fl avors & Fragrances |nCsthid New Yok Ko | 1N}@n{ﬁ)§t r@toem{fgaat@:agl’@ehyde

coeur . 002 bot't om no I'AL[ er enar k of
G vaudan, Inc. 0. 003 of Ci fton NJ) bottom note
cycl amal An example of such a fragBaf&d aboﬁb@@i'ili&ie supf4d [t |£d onone
0. 006 bottom nofe rob kkd.- met hyl ionone 0. 006 bottom
not e citronell ol . 0. 009 bottom note met hyl
nonyl acet al depy-de Q009 middle note allyl cyclohexy
propane O0f 01 m ddle note a-terpineol Vapor
20?5 " gf“pI’GOB s b eegl____r Component 4 oo 44 ? ©
hyaci nth extract ggNzi‘;Dv (trademartlf 6% Hivaheer ﬁa‘t e [EI’(I‘I Olphe hy|
ethyl al cohol eorrorrore l;g)éyluglﬁ A TRiRyde  YERTENEXEeF S fdaapmar k
%T dlﬂntee:]g?tel ONfBottol Mote | dYStThaxehyT QT ATeEs e ot e Yopionid) .
IBottoUhote | 150 E SUPER® d tjm%j' 0t i
al lyl amyl glycol ate Flavars & (tr_a m&ﬁ%i note l'i nalyl
acetate bottom note |peach aldettyde - 0”252%?!
0.09 mi ddl e nof&tte I A¥ademark of Givagdan, Inmc. O50%53T U] e
note methyl {chavicol of Clifton, NJ) . top njote bepzyl
acetate bottom note |cyclamal U. 1 0P NOte" CanpiTor 5504 ujl[
0.1 top note [bottshYkeUeY | FGGLALE [ V- ¢.608 19f e
ALDEHYDE AA Tl’lh t‘t‘ibin%dt]e ttrademrark—of 03 0.006
| nternati onal g&;na*m lonone . nehwe V22226 ol t o
" ro‘i‘:‘(:tﬁ‘a“’no"t,e'' tronellecl 4 7 4ol neD,008 T P
not € CUCHADOTLER fBte |[methyl nonyl acetaldehyde o o "B 009
ci s-3-hexenyl EOEETEShote |allyl cvclohexy‘ gropane Fre—part+gigs—ot—{ he
conposi tion of ' Ida1ETRETE TI0gr JIgY; Lo ar fror— - h)
surfactants hawmETE s SE.eh eher-ge—per—relest-e—ef—surfagant—pand
(i) a sufficleGaeeTRIee T IpTBp Dl ent g gES At TR eReh—partetesse
middle note |hyacinth extract 0.02
middle note |B-phenyl ethyl alcohol 0.02
middle note [VERTENEX® HC (trademark of International 0.03
Flavors & Fragrances Inc. of New York, NY}
middle note |linalool 0.05
middle note {allyl amyl glycolate 0.07
middle note {linalyl acetate 0.07
middle note |dihydromyrcenol 0.09
middle note |isobornyl acetate ¢.09
middle note |[methyl chavicol 0.08
top note benzyl acetate 0.1
top note camphor 0.1
top note styralyl acetate 0.1
top note ALDEHYDE AA Triplal™ (trademark of 0.3
International Flavors & Fragrances Inc. of
New York, NYj
top note eucalyptus oil 1.7
top note cis-3-hexenyl acetate 2.0

The particles of the composition of our invention may
contain or have coated thereon {(or both) surfactants having
(1} a sufficient charge per molecule of surfactant and (ii) a
sufficient concentration of surfactant in each particle so



that the electrostatic charge density on the surface of each particle wll
be sufficient to cause adherence of the particle to a given surface, such

as hair, mamualian skin or a fabric. Wil e wusing the material,
tetra(2-hydroxypropyl) ethylenedi am ne hgving the structure:
[err] as a surfactant , we have determned that this material is

al so surprisingly useful in increasing substantivity of fragrances and

aroma chem cal shafepnd F@Lerc%trssmtﬂcocgirgteetd@aézwmr QXY PEHPAL R of each
ethylenedlan1ne fr g ance ., ter i al

t 4
Bl 65 of  MaEEFEAPLE {6 i BRELToisaParcs SABSE antPoretren PF. Bae
i ncreased to aragkielt tf aggéuemrsurfiace alsogh 89%aire memiadlippwskin or (a)
GALAXCLI DE[ err]y gapgi@l xture of conpounds having the
structures: [err] (b) geraniol having the structure:
(c) [err]-pinene having the structure:

While using the material, tetra (2-hydroxypropyl}

ethylenediamine having the structure:

oH

>_\ ) /\(oa
L

as a surfactant , we have determined that this material is
also surprisingly ‘useful in ihcreasing substantivity of
fragrances and aroma chemicals when the rate ratico of
tetra (2-hydroxypropyl) ethylenediamine:fragrance material is
from about 2:15 up to about 4:5. Examples of materials for
which the fragrance substantivity will be increased to an
extent of greater than about 50% are as follows:

{a) GALAXOLIDEQ, a mixture of compounds having the

structures:

% G §36° ; and ° ;
{b) geraniol having the structure: \\OH ;
{c) PB-pinene having the structure: :

0
(d} n-octanal having the structure: E:TW\VJL\ ;
H



(d) n-octanal having the structure:
9

(e) dihydromyrcenol having the structure: ()
KOAVONE[ err] (trademark of International Flavors & Fragrances
Inc. of New York, NY) having the g structure:
and [err] (g) eugenol
havi ng the structure: As indicated, supra, the range of

perneation rates of the active and bioactive materials throligh the wax or
pol ynmer of the solled sHbydrenyreenehihdvagapthea is¢Festwe:our jhyention is in
the range of from about [err] up to about [err]
Specifically, the following materials having the foll owyg cal cul at ed
|l og[err] P al so have the followi ng perneation rates through yarious waxes
and polyners useful in the practice of our invention: o

A

{£) KOAVONE® {trademark of International Flavors &
Fragrances Inc. of New York, NY) having the

structure:

o]

|

P and
OH
|
)\:O\

“

As indicated, supra, the range of permeation rates of

{g) eugenol having the structure:

the active and biocactive materials through the wax or polymer
of the solid solution-containing particles of our invention

- mg - mm

is in the range of from about 10 up to about

2 :
cm - min
-3 mg-—mmnm .
8x10 ———— . Specifically, the following materials
cm —min
having the following calculated loQ P also have the
following permeétion rates through various waxes and polymers

useful in the practice of our invention:

Permeation Rate
g — mm thickness Calculated

Aroma Chemical Matrix Material on? apea ~ mimute logieP

B-pinene carnauba wax 2.8 x 1074 4.6

B-pinene polyethylene wax 8.2 x 107 4.6
having a molecular
weight of 500

B-pinene polyamide 2.1 x 1074 4.6
(MACROMELT® 6030)




Per meati on Rate

ng- mm t hi ckness

Cal cul ated Aroma Chem cal Matrix Materi al |l og[err] P
cnferr] area - mnute [err]-pinene car nauba wax 2.8 X
10[ err] 4.6 [err]-pinene 10 pol yet hyl ene wax 8.2 X
10[ err] 4.6 havi ng a nol ecul ar wei ght
of 500 [err]-pinene pol yam de 2.1 x 10[err] 4.6
(MACROVELT[ err] 6030) continued- 10
cont i nued- o Perneation Rate
ng- nm t hi ckneps Cal cul ated | Aroma Chemi cal - | Povmeatign Rater|i al
cnferr] area-pinute Io%%frr]F’ ethyl tiglate} 3 -cafhsams \felculated 4
.4 x 10[err] i Mataixfaterial | of ereslmimte | ¥G1R figlate
pol yet hyl ene Maxy1 tzglaé’e 0 x 1Qhehidba wag:-O 4.4 x 1074 Aaving a
nmol ecul ar having a structure: Wei ght of 500 ethyl tiglate pol yam d¢
4.2 x 10[err] 2.0O (MACROMELT[ err] 6030) FRragrance
car nauba wax # 5.3 x 10[err] -- mxtjure S-1 Fragrgnce S-1
candelill a wax C~2 a1 X 10[err] -- Fragrnance S-1 pal yam de
3.8 x 10[err] Yk (MACROVELT 6030) Fragrlance S-1
pol yet hyl ene jwax 6.3 x 10[ err] - - (nol ecyl ar wei ghht 500)
Fragrance O 1 carnauba wax 1.4 10[ err] -- | Fragrange O 1
candelilla wax Z x-10lerr] ==
ethyl tiglate polyethylene wax 2.0 x 10°° 2.0
having a molecular
weight of 500
ethyl tiglate polyamide 4.2 x 1074 2.0
MACROMELT® 6030)
Fragrance carnauba wax 5.3 x 1074 ==
mixture S-1
Fragrance S-1 candelilla wax 2.7 x 1074 -=
Fragrance S-1 polyamide 3.8 x 1073 --
(MACROMELT® 6030)
Fragrance S$-1 polyethylene wax 6.3 x 107¢ -
{molecular weight 500)
Fragrance 0-1 carnauba wax 1.4 x 1073 ==
Fragrance 0-1 candelilla wax 7 x 1074 -=

In practicin

g our invention,

the partially hydrolyzed

polyvinyl
polyvinyl

acetate, alsoc termed “polyvinyl alcohol” where the

acetate is hydrolyzed to an extent of from about

73% up to about 99%, is prepared by means of any of Examples
I-XIV of U.S. Letters Patent No. 5,051,222
September 24, 1991, the for

incorporated by reference herein.

issued on

specification which is
Thus,

alcohol or the partially hydrolyzed polyvinyl acetate is

the polyvinyl

prepared first by polymerizing (via a “free radical”

polymerization mechanism) polyvinyl aCetate having the formula:

o

N

&

according to the reaction:



In practicing our invention, the partially hydrol yzed pol yvinyl acetate,

al so terned "polyvinyl alcohol” where the polyvinyl acetate is hydrol yzed
to an extent of from about 73% up to about 99% is prepared by neans of any
of Exanples I-XIV of U S. Letters PatenjqNo. 5,051,222 issued on Septenber

24, 1991, the specification for i ch I's incorporated by
reference herein. Thus, the polyvinyl alcohol or the partially
hydrol yzed polyvinyl acetate §s prepared | reSt y_. pol ymeri zi ng (via
a "free radical” polynerizat&bn nechamjyﬁ . yi acetate having the
formul a: xayr2 /; _—a| ctording to the
reaction: 7 TR thereby forning a

pol yvi nyl acetate wherein x + vy are such tha
wei ght of the final product is between 5,000iand 6
pol yvi nyl acetate having the formul a:

nber average nol ecul ar
*qpo. The resulting

thereby forming a polyvinyl acetate wherein 2 + y are such
that the number average molecular weight of the final product
is between 5,000 and 67,000. The resulting polyvinyl acetate
having the formula:

is then hydrolyzed first to form a partially hydrolyzed
polyvinyl acetate according to the reaction;

or a mixture of polyvinyl alcohol and partially hydrolyzed
polyvinyl acetate according to the reaction:

If desired, the partially hydrolyzed polyvinyl acetate may be
further hydrolyzed to form polyvinyl alcohol with very few
acetyl groups present (thereby forming,” for example, 99%
hydrolyzed polyvinyl acetate) according to the reaction:

.

fod ‘_'7 ok H "
B S bV
R [sosvant]
Xy




I's then hydrolyzed first to forma partially hydrolyzed pol yvinyl acetate
according to the reaction; or a mxture of polyvinyl alcohol and
partially hydrolyzed pol yvinyl acetate according to the reaction:

|f desired, the partially hydrolyzed paglyvinyl acetate may be further
hydrol yzed to form pol yvinyl al cohol with very few acetyl groups present
(thereby formng, for exanple, 99% hydrol yzed pol yvi nyl acetate) according
to the reaction: [err] '

12 I n any énemny t peentat i theof raiet yof neretylesmeirtipdr dsey| byrnctviles i s

| ess than abowoidtBed st DEsSihERTABRL 1:3 in the structure:

and x and y are defined whereby x + v gives rise to a2 polymer
that has a number average molecular weight of between about
5,000 and 67,000.

When creating particles having 10% candelilla wax and
10% fragrance {making up, for example,, a fabric softener
containing 0.72% fragrance) using surfactants containing both
hydrolyzed polyvinyl acetate (99% hydrolzyed) and either the
quaternary ammonium polysilane derivatives defined according
to the structure:

QH: (‘.Ha
l o 71
R“Ne‘*wa—é—wa—o (o) s —oT ST (s
L, L [ % o
/O CHs (,CH;)
l
LT

wherein R is the moiety: CH3-—-[C,H2] — and wherein m is
: X

an integer of from 10 up to 100 and wherein x is an integer
of from 10 up to 100, or the cationic modified starch,
RediBOND® 5320 (trademark of National Starch 1Inc. of

Bridgewater, New Jersey), the following table shows the

differences in fragrance intensity on a scale of 1-10:



and x and y are defined whereby x + y gives rise to a polyner that has a
nunber average nol ecul ar wei ght of between about 5,000 and 67, 000.
When creating particles having 10% candelilla wax and 10% fragrance (nmaking

up,

for exanpl e,
surfactants containing both hydrolyzed pol yvi nyl

a fabric softener contgigning 0.72% fragrance) using
acetate (99% hydrol zy

ed)

and either the quaternary amoni um pol ysil ane derivatives defined according

to the structure:
[err]

noi ety:
wherein x is
starch,
Brldgemater

fragrance int

Fragrance

Sur f act ant Conjpy
quat ernary amw%

2% 99% hydr ol v
derivative

[err] wherein Ris the

and wherein mis an integer of from10 up to 100

or the catji oniFsagraodd | ed
Nat i onal St dntgpsihpen a g
% Fple v d’ 101

nlsﬂ tq):fta@é‘rri‘lar§'C %h%rﬁhm%&@sxlane derivative 8

(SILQUAT®) and 2% 99% hydrolyzed polyvinyl I Ntgnsity on a
eatei N hAcropartche Scale of  to 10 1%

I nteger of from210 up to 100,
5320 (tradenark of

'&g]aﬁgi'r}/asrl ! %&? %}} Wia{xe erlvatlve 8 (SI LQJAT[ er r]
Qﬂg o quat ernary ammonijum pol ysi | ane
CHy - ety
l Ox lﬁh‘a [
R—N e C‘.H,—é—cu,—o "("‘H‘)a s;—oT Sr— (Ch'a)s
CH, CHy '“ag \\T
o. CHy (_CH;
./ )
ACH,=C ’K——WﬁL—uy——c
&L Non

wherein R is the moiety: CH3-—[CH2] — and
X

wherein m is an integer of from 10 up to 100
and wherein x is an integer of from 10 up to
100 and 4% 99% hyvdrolyzed polyvinyl acetate.

1% cationic modified starch and 2% 99% - 7
hydrolyzed polyvinyl acetate.
1% cationic modified starch and 4% 99% 6

hydrolyzed polyvinyl acetate.

Our invention is alsc directed to a process for

fragrancing a perfumable material having a substantially

solid surface, such as hair, fabric and mammalian skin,

comprising the step of contacting said solid surface of said
perfumable material with at least one particle as defined,
the intensity of

supra. When carrying out this process,

fragrancing, AA, is governed by the algorithm:

-3D 5

AR = dZZZﬂk \1—e ==

and

f
13

) and



havi ng the structure:

cationic nodified starch and 2% 99% 14 7 hydrol yzed
pol yvi nyl acetate. 1% cationic nodified starch and 4% 99%

6 hydrol yzed pol yvi nyl acetate. Qur invention is also directed to a

[err] wherein Ris the noiety:
[err] and wherein mis an integer of from 10 up to 100 and wherein X is
an integer of from10 up to 100 and 4% 99% hydrol yzed pol yvi nyl

acet at e.

1%

process for fragrancing a perfunmabl e terial having a substantially solid

surface, such wisdeahr Ol fiabni consthntn |10 t8ki adiG08RL] SHind0nbhEipitep of

contacting said solid surface of said perfumable material with at |east one

particle as deiﬁﬂé%ﬂoléul%raﬁues Waenqgar gyi &an%'r%ﬂ%?'aﬁafpr&?{f%rag}ﬁ%e

i ntensity of

ranci.n governed

14 wher ei n &

{the number of threshold values is “P” since not only are

individual components measured for their thresholds, but
pairs and triplets of fragrance materials are measured for

their thresholds also); the symbol MOj is the initial
number of gram moles of one of Q fragrance components in the

particle; Dj is the diffusivity of each of Q fragrance

components in the particle; 9 is the time during which the

particle diffusably and controllably releases the fragrance
to  the solid surface and environment surrounding the

particle; and Ri is the radius of n particles. The aroma

intensity created from one particle is shown by the equation:

P

=37 A M., (l —e

R=t J=1

-30;&

The aroma intensity created by n particles having an average

radius R is shown by the equation:

r . -3'!::62
AA_ =<Xn ‘1 ;M,i |— e B

The foregoing equations are derived using the differential
| 0Cs) _ p, azcj azcj azcj
equations: Fe_ - + +
%2 oy* 0z*

ang (anJ _ _ DsM3A;0

0o ViRi

fra , err]
g]la’r é"légebn@teamcrqpéﬁﬁ}clr% btehegumtwpawlmndlmem pl e



t hreshol d val ues of the Q conponents of the fragrance material wthin-the
m croparticle being controllably rel eased (the nunber of threshold val ues
is "P" since not only are individual conponents neasured for their

threshol ds, but pairs and triplets of fragrance materials are neasured for
their thresholds also); the synbol I\/[err] Is the initial nunber of
gram nol es of one of Q fragrance conponents in the particle; Derr] is the
diffusivity of each of Q fragrance conponents in the particle; O is the
ti me during which t e pg&tei cte d@hepgsabiithantespentr otd alfiper edeadds t he
fragrance to the solid surfage_and environment surrounding the particle;

and Rlerr] is tdiema8diationf PEr tkcdiesm by R 8gd@oni Ntensity created

fromone particle is shown by the equation: [err] The
aroma intensity c&ﬁat ed ,by n partlcl es having an averg radius R ;s shown
by the equatloFft % 12[ ﬁgcJ@qlﬁ S al‘-éz-d%EI ved u3| ﬁg t He
di fferenti al &QU&'[IZ‘ [ r% T:

K=| j:l {=)

-

In the foregoing: compositions, various grades of
partially hydrolyzed and substantially fully hydrolyzed forms
of hydrolyzed polyvinyl acetate can be used, to wit:

.

Brand of Hydrolyzed Polyvinyl Acetate Nunber Average %
(Manufactured by Hoechst A.g., D6230 Molecular Weight | Hydrolyzed
anﬂdﬁut.anbﬁln,cbnmnuﬂ

MOWIOL 10-74 (trademark of Hoechst A.g.) 20,000 74
MOWIOL 4-80 24, 000 80
MOWIOL® 3-83 14,000 83
MOWIOL® 5-88 37, 600 g8
MOWIOL® 8-88 67,000 88
MowIoL¥ 3-98 ' 16,000 98
MOWIOLY 4-98 27,000 98
MOWIOLY 6-98 47,000 S8
MOWIOL® 10-98 61,000 58
MOWIOL® GE 4-86 62,000 56

Additional equations concerning the diffusion of the
active or biocactive product from the particulate compositions
of our invention are derived using the teachings of Peppas,
et al, Journal of Controlled Release, Volume 40 (1996), pages
245-250 and entitled “Controlled release of fragrances from
polymers I. Thermodynamic analysis” and from the text
entitled DIFFUSION IN POLYMERS edited by P. Neogi, published
1996 by Marcel Dekker, Inc. at pages 165-169 {chapter by Duda
and Zielinski entitled “FREE-VOLUME THEORY” and the
subchapter entitled “Multicomponent Diffusion”. Each of the

foregoing references is incorporated by reference herein.

Our invention 1is also directed to a process for
preparing hydrophobic active ingredient- or biocactive
ingredient-containing compositions as defined, supra,
comprising the steps of:



The rate of change with respect to tinme of the aromatization, [err]Ais

shown by the equation: In the foregoing conpositions,
various grades of partially hydrolyzed and substantially fully hydrol yzed
forms of hydrolyzed pol yvinyl acetate cgh be used, to wt: Brand of

Hydrol yzed Pol yvi nyl Acetate Nunber Average % ( Manuf act ured by Hoechst
A.g., D6230 Mol ecular Wi ght Hydrolyzed Frankfurt am Main, Gernany)
MOWOL[err] 10-74,(trad rk . of echst A g. 20, 00 . 74
MOW OL[ err] 4-80 (4 T IRETRIEGLY 2dMISERT o 21%,3%60”3 gygmpmgbcl\ﬁﬁlﬁf[ err]

3-83 ingredient490@G.ocactive ingSSIidN @hegnip]l Wiggat
37,000 88 MOWELLErdde HYuBSohobic polﬁger and/or at leddf QQQ
88 MOWOL[err] 3-98 _ 6. 000 ) 98 MOW OL[ err]
4-98 hydrophobdg oy to form gg fHAFFOTEITFe6-¥s 2
47, 000 98 MOMténperatphrd Ogb&ater than or eghal to the BdltG0Q

98 NDNO‘[ err] GE 4-86 oint f id 1 ggl#) X r, in t&G case
Addi ti onal equations gonce_ronl r?alt he. cﬁn}efugfqn of the active or bioactive

product from the parti &bl FEEEPosFEt oFeLbinbuPcitveRfi diear R thésfved

usi ng the teachi ngs of mPepjas pobimed prJwan rial toé «Eamtirel | ed Rel ease, Vol une
40 (1996), pages 245-250 and entitled "Controlled rel ease of fragrances
frompolynmers |I. Thernpdynam_c anal ysis" and fromthe text entjtled

DI FFUSI ON | N POLYMERS dBFFetrlE2mixing ofyi S ERSRRs hesd 2958t b5 aval ¢8ittDekker
Inc. at pages 165-169 @ohapetes typdtidiorapdnpAisdhignskter (Enti tkaxple,

" FREE- VOLUME  THEORY m?%‘tﬁge&ﬁ%o%‘i GNAPLGS a8 MAd Lgfer MY Eidxﬁ qaent

Diffusion". Each of the g references Is I ncorporate ref erence
her ei n. Qur i nv&ht PEPPYIENRS ebYefily dRLeH2EY LHMECEEsTFH Bir &Bari ng
hydr ophobi c active fopflr£tezbhd mixPurebwieH iiée ah Nghueduense Doribai Ni Ng

conposi tions as  defifede,mSPra; QMRS NGk {D8:ShePHtide 1n

water or a solution of propylene glycol in water):;

(iii} blending said first mixture and sald second mixture
at a temperature in the range of from about 60°C up
to the boiling point at atmospheric pressure of the
aqueous composition (for example, water boiling at 100°C
or a mixture of water and propylene glycol boiling
at 120°C) whereby a microemulsion is formed; and

{iv} causing the hydrophcbic active ingredient- or biocactive
ingredient (e.g., perfume)-containing composition in
the solid phase to form as an aqueous suspension of
solid phase particles {as by cooling to 25°C}

wherein the weight percent of active ingredient or bioactive
ingredient (e.g., fragrance composition or aroma chemical}
for forming said first mixture is in the range of from about
5% up to about 60% by weight of said first mixture; wherein
the weight percent of surfactant in the second mixture is
from about 0.01% up to about 5% by weight of said second
mixture. In fact, the cooling step, cooling the aqueocus
suspension, can be carried out at a temperature of from about
10°C up to about 30°C,



16 (i) intimtely adm xing at |east one hydrophobic active

I ngredi ent or bioactive ingredient material wth at | east one
hydr ophobi ¢ pol yner and/or at |east one hydr ophobic wax to forma
first mxture at a tenperatureygreater than or equal to the

mel ting poi nt of said polyner or said wax or, in the case

of m xtures, the nelting point of the highest mel ting polyner or
Ha gL Me M X! Ul e foregoddd rbBLLILLI B0 Hd0pfe ALERS! Alind 3

defined, supra) w sl ng mater (for
exanpl e, homogepi 3ty pRLDHP §@)’éﬁ‘1{rﬁtéh‘1”brhildé %mrm%’é?r -or EXaFR1&Sur e

of propyl ene g‘lﬁ’(éohoﬁdlﬁzn\ﬂ@&@rusﬁfuwrﬁ&hbt§£Hd°t)1.céOof t:hls aspeci:Odsfncalrsecond

m xture which js a aqueouslaslgéér homoganizer mo<§ A Sphyation of
sodi um chl ori d&%°R are £&750r "G O™ P op ene glycol in
wat er) : manuifp§tustedndbng 28Hi GFuldsy ning-ur ef arfd s@#”cﬁ%’ec%ﬁﬁe?ﬁfxture

at a tenperat WRrebt} Massan@esotthsf wmgabom&a@;@i@r ECréfor/stator higho t he

boi | i ng poi nt at nps herlc f sition
(for exanpl e, %ﬁa@r mﬂ)’é r?@e O}O%J ﬁ?‘f "fn-1ine m“r‘e“asa%%??t g? 1I‘ wat er
and propyl ene gl y&blveb‘@phl Mgchines, Inc.at B.ZD[ eBa¥ G}8SwhedehyChestnut

m croemul si on 4igckel Medst @B6ng Meadow,! \@asgéeﬁaélﬁtkhe)lby@lraaaomiyc '@Hét ive
i ngredi ent - or bi_oact

edi ent ( )co alnlng
conposi tion ircett %mcesst HEEBPE ot pﬂ%@rﬁﬁl‘?’ﬁr 1 gjs gﬁ égggus SusPensi on
of S dIphesse PARTU.cl esTHeas afprewuitinged o hoBpeanizers  ailferein
]Ehe wei ght per%&x@éa@&t 'h\i%h' %ﬁé&ﬁ“ﬁﬂ%ﬁ][ cmzpa&a_tla/s%dl g esfdm@ahcﬁm?
ragrance conposition or or form ng.sai irs ure is
in the range o‘fstl’hro%eat?@ﬁ % u%_f{:?’ 'g’demﬁ"té’é‘{/s @ﬁ? SPesal%i ng|"2rgst
m xt ure; wher ébeinghusewkifghst padc then gin Qudélad:toahtl!im thaePaxddond A3& ure is

from about O. Oéo@nUp fherqut tﬁe/o szeé’%ﬁ't@H& Oémxﬁélldnsei‘é)nd:hféhx'i gaether | N
fact, the cooli ste cqol m&it e ggueous suspensi on, énge carrl ed

out at a tenpetdRAGEBIHT f MSAPEbO PEE1fFSt 0° utaSSO

17 homogenizers, models 1SMR and 31MR,

The details of the aforementioned homogenizers and
rotor/stator high shear mixers are set forth in the “DETAILED
DESCRIPTION OF THEE DRAWINGS” section, infra.

Qur invention is also intended to cover a process for
preparing the hydrophobic active or bicactive ingredent-
containing compositions discussed, supra (e.g., perfume
compositions}, comprising the steps of:

{1} intimately admixing at least one hydrophobic active
or bioactive material {e.g., perfume composition)
with {a) at least one hydrophobic polymer and/or at
least one hydrophobic wax and (b) at least one
surfactant to form a first single liquid phase
mixture at a temperature greater than or equal to
the melting point of said polymer or said wax or,
in the case of mixtures, the melting point of the

highest melting polymer or wax in the mixture;

(ii} blending said first single liquid phase mixture
with an aqueous composition comprising water (for
example, water itself or a mixture of propylene glycol

and water or a mixture of sodium chloride and water,



The foregoing process is carried out preferably using a honogeni zer and/or
a rotor/stator high shear m xer. Exanples of a honogeni zer useful in the
practice of this aspect of our invention are | aboratory honbgeni zer nodel s
15MR and 31MR manufactured by APV Gaulin8 Inc. of 44 Garden Street,
Everett, Massachusetts 02149. Exanples of rotor/stator high shear m xers
are the high shear in-line m xers manufactured by Silverson Machines, Inc.,

P.O. Box 589, 355 Chesiepulehbes! .o BisLod 0 NEaLAY sbRRSEENUP Y] 1501028

and by the Scott Process Equi pnent Corporation, ] , Sparta, New
Jersey 07871. The &fti¥TenfroREtE enoMyERt zePRIutdAR) r othazedYat 8r hi gh
shear m xers can be ussilcraempdajemdisi osrmwvdd;hande another, with the

rotor/stator high shear m xers being used first and then in order to bring

the particle size downcadsifd NBE, hydrBhopi &St Gbr SMUCEIRN inlnSaiddien
further honobgenized using t.h ni,.zers such as | aboratory honogeni zers,

honpgeni, ze
nodel s 15MR and 31MR am?‘f’?lec?fgic’éilfzé‘”bf(ec‘ﬂe'aPoP%ﬁ%‘W‘PFS P iRéABgeni zer s
and rotor/stator high strsifricmer soare et Bootd | ghémiecal DPEddiRbng
DESCR PTI ON OF THE DRAMANGS: 966 | 91 thdl i@h1ia phase Oty |ANENILPN,LS al SO
intended to cover a process for preparin t he hydrophobi c active or
bi oactive ingredent- c3EERYT FFSPERIMPTsitT ottt idgipBase sBRrticdgpr doFe. g. ,
perfume conpositions), exuwpel sicvglihg shepsreafulting suépdnsibnt ivoat &l y

adm xi ng at |east one hyioRheRI Cir?-(i:thieygan%e of frofd ag&g‘?‘cfoi%glpggﬁgri al

(e.g., perfune corrposif%}_jJ or@ o with (a) at least one hy obi c
pol ynmer and/or at out BRSY one hydr ophobi ¢ wax and (b) at | east one
surfactant to forma first single |iquid phase m xture at a

t enperature gresfedn than'eohshégnarcens of active tihgredenitngr peigactéfe sai d

p?l yhrrer or saisyMdiedt, for formingi fhd NG re8SRiPfutd XEUESSend NangB! bENY poi nt
(0] t he

hi ghest | ting polyner X in the mxture; . (i)
bl endi ng sai dffolztf sggl%‘i“stnggg P qui®d ?ﬁv? e %&%e%lght of saith fRstqueous
conposi tion cBRPMTSE ngpdvatherets othe weight pereeatpbl sundbetrantt sel ther a
m xture of promdienexBhCAls from about @B WAL &6 Abodk '?%Xf)grsv?ei%‘htsgfj' um

chloride and Wal €l v mixrure.

Again, as stated, supra, with respect to the first-
described process for preparing hydrophobic active
ingredient- or bicactive ingredient-containing compositions
of our invention, the blending step is carried out using a-
homogenizer and/or a rotor/stator high shear mixture as
described in detail, supra, and as exemplified in detail,

supra, and as described in detail in the DETAILED DESCRIPTION
OF THE DRAWINGS section, infra.

Our invention is also directed to apparatus for carrying
out the aforementioned processes for ©preparing the
hydrophobic active ingredient~ or bioactive ingredient-

containing compositions. This apparatus comprises:

(i) means for intimately admixing at least one
hydrophobic active ingredierit- or  bioactive
ingredient-containing material with at least one
hydrophobic polymer or a't:' least one hydrophobic wax
to form a first single liquid phase mixture at a
temperature greater than or equal to the melting

point of said polymer or said wax or, in the case



for exanple, a 5% sodiumchloride solution or a 20% aqueous

propyl ene glycol solution) whereby a m croenul sion is forned,
and (ii1) causing the hydrophobic active or bioactive ingredient-
cont ai ning conposition (e.g., a perfunet@ontaining conposition
or an aroma  chem cal - cont ai ni ng conposition) in the solid

phase o formas an ¢ mixeaPWICOHS SHSRENST cPho SOUilnOhASSe PALY T Ol €5

(for exanpl e, cooling the're t1ng suspehsi o

tenperature in the rang®*$#c¢+om about 10[err]C up to about
30[err]C) wherein the weight percent of active ingredient or bioactive

i ngredi ent for forri¥g ndaosf fostintinttieky icinixitdha sanfectehtf wdboh about 5%

up to about 60% by wei ghhedis &ﬁ&éisﬁic{ns&ome&g%?;wﬂg vhefsin of Becyd ght
percent of surfactant in tthe first mxture is 0.01% up, to about

ro bout 0.
5% by wei ght of the firSrtHE&(UTER 15 o aqqsaps, sewtdon: LPF STPFEr A ¢
respect to the first- desogi kedhomquepdess orf orotorpsestari ngigh hylleaphobi c
active ingredient- or hi;gaejive ingredient-containing conpositions of our
invention, the blending step is carried out using a honogeni zer and/or a
rotor/stator high she m xture as descrihed.in detail, supra, and as
exenplified in det ZH"? TEapT a};éraﬁ’ %e%aé‘gi %%?ti REEEFR; 179 F2HheS | LED
DESCRI PTI ON OF THE DRAWIKGBSesett & oherparature of bet@®an j ¢R'éntansh the al so
directed to apparatus fyi1€a§ " ¥bdihtOUbr tBRe AFRLEFENELQRRALiPL OCASSES
for preparing the hyq:ro obi.c active_ ingredient- ar, bi oacltsiive is
i ngredi ent- contai ni ng tONPOST tiond: SRS gﬁ‘ﬁﬁ?}?ﬁ ué foprrgeston (i)
means for intinmately foxmefixiifer emampleastsinmnethe homogenifpedr 8pAOHI C
active ingredient- (e rdHoRP6tdt® high shealNG{iRdleRl- CRUECREBEAI

material with at |east one hydr ophobi ¢ pol ynmer or at |east one
hydr ophobi ¢ wax suprg) t G a first single liquid phase mixture at a
tenperature greater than or equal to the nelting poi nt of said

pol ymer or said. waXi®l meapst fer ceaging the hydrophobic active ingredient- or 19
of mxtures, the highesfiog@td NehodRapInteinife compositiodl XhUr e
solid phase to form as an aquecus suspension of
solid phase particles {for example, using cocoling
means to cool the mixture to 10-30°C, for example,
using apparatus equipped with cooling coils).

Additional apparatus for preparing the hydrophobic
active or bicactive ingredient-containing compositions of our
invention comprise:

(i) means for intimately admixing at least one
hydrophobic active ingredient- or Dbicactive
ingredient~containing composition with {a) at least
one hydrophobic polymer and/or at 1least one
hydrophobic wax and (b)' at least one surfactant to
form a first single liquid phase mixture at a
temperature greater than or equal to the melting
point of said polymer or said wax or, in the case
of mixtures, the melting point of the highest

melting of the materials in the mixture;

{ii) means for blending said first single ligquid phase
mixture with an aqueous composition comprising

water whereby a microemulsion is formed (for



(i1) means for intimately adm xing a surfactant with an aqueous

conposition conprising water to forma second m xture which is an
aqueous solution (for exanple, usi ng a honogeni zer or rotor/stator
hi gh shear m xer); (iiiporeans for blending said first

m xture and said second m xture at a tenperature of between 60C
and the boili ng point of the aqueous conposition at

at nospheric pressure \éxamsley wing &heeﬂwg&hmﬂéhd/or the rdtirietadror

exanpl e, using the horm%nggggr %QQ pas escnbed o] oré ator high shear
m xer as descri bed, 8 rreans or causing the
hydr ophobi ¢ activ bloactlve i ngr edi ent - cont ai ni ng

redi e
conmposi tion in thz HE AL 9‘%’f)l TS HIFalRe HyIoRRaRLG sackive daEsEsersTFensi on of
sol i d phase parti cl es bipaativx abrpiredienisicogt &iodinigngecomposition neanstieo cool

the mxture to 10-30[ @ikG. phoke CKATPLE as an a ée,%sngsugspégl%tJ%fequ' pped
with cooling coils). ditional ap aratus?u

arin
hydr ophobi ¢ active or sﬁ’léﬁc? ®E |9‘?§rté8} thEEnFéP’ﬁ?lrfg c‘t%ﬁﬁb%‘?t?‘b‘r}s‘f of our

i nvention conprise: to co¢l)thensamsendion teond i tmpekyturadmitxbegieeat | east

one hydr ophohigec a¢d iz¢ec) . ingredient- or bi oacti ve

i ngredi ent-containing conposition with (a) at | east one

hydr ophobi ¢ pol yner and/or at |east one hydr ophobi ¢ wax and (b) at
| east one surfactant to forma first single liquid phase m xture
at a tenperature greater than or equal to the nelting

point of said polyner or said wax or, in the case of m xtures, the
mel ti ng point of the highest melting of the materials in the

m xt ure; (ii) nmeans for blending said first single |iquid phase

m xture with an aqueous conposition conprising wat er whereby a

m croenul sion is formed (for 20

exanpl e, using the honobgeni zer and/or the rotor/stator hi gh shear m xer
as described, supra); and (iii) means for causing the hydrophobic active

i ngredi ent- or bi oactive ingredient-containing conposition in the

solid phase to form as an agqueous suspensi on of



solid phase particles (for exanple, cooling coils to cool the
suspension to a tenperature of between 10[err]C and 30[err]C).

21 Qur invention is also directed to fragrance diffusion eval uation
apparatus for testing the diffusivity, gglor character and odor intensity of
a fragrance material and a process for using sane. The apparatus of our
i nvention includes at | east one hollow container having a test sanple

suspended therein, ajr f ng_fQ assin ir thro t he,.insi of the
cont ai ner neans and%g% g&?%“%%?ti?o?Efﬁegéﬁ?§??o§Pm2%?%g$ﬁg_?%fg§§ﬁ$§ and
aroma char act er® @ afbeR PR 53 S f §AEL | BAFtENTt i Bhe afdfBesSIFifiinct PWT of

t enperature. dieerastepl and sodeei gheens iyt iodl lay faagraicet materivleraral = whil e
}Vge air I_Sffloy\.?metgﬁr%gh Js@sngsth@sier(ﬁ)e fgpparfawsgdoprfuar 'i%blaﬁ’tf&ht?-

re specifica is_aspect of aur..invention is directe rat us

| ocated at an %z&lfdﬁﬁraeg-%eﬁé e°'f".%?h°slilﬁﬁl FANRHNErFy T BN iy te%g %?’?‘fal&si vity,
odor character HiPepde? SPRreiRi Byrofley Peany ditcePattidd alr Sreuskde om t he
group consi sti ngpsdideoné bhe nomEadnerrananamacdl sn asd toperbr foor ehd raigr ance

cogp?si ti olnis COPfYw ShBge tlh_e inx_:er(sa)cl ¥ Qz?&!ﬁ:‘@!ma ¥eddalceat | dre medbEpasam ()
substantial ly .cylindrical_ container ans Vi ng: i) a
central axis paf aflfnéitff) % f)_ eglzneaxa!msé‘,c as @ nfe“mcg?ﬁ i3g.]2tnem|p %ﬁ%?ur\f(_)'i d;The

(iii) a substant3pleyigveighse hohtiaddyr pupt e Pageintervals while Wheposed
of a first solizimdspbiousgstiostughcthe cylinder{s) atladdked dmvarfablst X-Y

pl ane, said basg,dei ng substantially perpendicular to said Z
axi s and havi ng an inner void side and an outsi de;
(iv) vertically surrounding said inner void and parallel to

and substantial |y e¥oFei SPartficerdhy, this aspect @Fj PYr addEentdoRorkS nuous
cylindrical siddadcted to apparatus Cesposkdanfam IeCandhreepspaces fbst ance

having an innersiQli@agedleignded0iMt Shdleas rrusivity, odor RAYERAGE 1O

circular rimlocated, in_a,secopd X-Y. pl ape n er
m dportion, a |%) ’ inten51€§ oEl a fragrance material se?edté% éﬁ% the

group consisting of one or more aroma chemicals and one or
more fragrance compositions comprising: -

(a} hollow vertically -~ disposed substantially
cylindrical container means having:

(i} 2 central axis parallel to the Z axis;
{ii) an inner void;

(iii) a substantially circular non-interrupted base
composed of a first solid nonporous substance
located in a first X-Y plane, said base being
substantially perpendicular to said Z axis and
having an inner void side and an outside;

{iv) vertically surrounding said inner void and
parallel to and substantially equidistant from
said Z axis, a continuous cylindrical sidewall
composed of a second nonporous Ssubstance
having an inner void side and an outside,
having a top circular rim located in a second
X-Y plane, an upper midportion, a lower
midportion and a bottom rim located in said



m dportion and a bottomrimlocated in said

22 first X-Y plane, said bottomrimbeing fixedly

sealed along its entire circunference to the circunference of said
base, said sidewal l having a fagst orifice therethrough |located in
the | ower mdportion thereof in a third X-Y plane and a second
orifice therethrough substantially dianetrically opposed to said

first orifice |ocated in agfoitr &y Xs1%nkl, 28€id bottom rmsgég“; QukedmyX- Y pl ane
bei ng | ocat ed between subsf anti.al | y Lo sai dhird XY

pl ane and said first X-Y pf%\%leedasag@ﬁ st gewetiice cgrcumgerfeﬂervvl Se bei ng
non-i nt errupt ed; (v) chrqupdesenes anfi atdig chasaul aﬁa%véﬁdeﬁ‘ﬁ;osed of
a third solid nonporous substiance fdwkthayifie therethroagh ilwetedaird side

and an outsi de seal ably the 1owed! LAGRSH: Al ncg,el.-géf emweteyxt@rx-y

ci rcunference to t CII‘C erence of top ¢ rcul ﬁ

of said sidewall and |ocat® d 8ecGRECBE RLLY Hick )éOU%W ng a
substantially circul ar topsubstantlalbovéiamméhcmlglmawmeén fionneaid

ci rcunference, Sakfrdtnen fLtd Clodake@NLe befsgrtdubstraplamd,l y
equidistant fromsaid Z axg§1d I - +QP&AkN la e bem hfd’daQQdath@é’@; er of
from about 20% up to out 40%.0 I, the top

0 te
cover:  (b) seal ably nmounf®d f ﬁ@ﬁl%yd pFFFyf L{"orqc’fls(f.‘é'd it = )? erature
probe having a tenperat ur er¥ans andopaid firsenXt¥ inlenendsaid #dHevrltlo suppor t

nmeans, said t enper at ur etveriski WeEngeAsShtinterenst dagi ng | ocat ed
within said inner void, said support neans seabably i nserted through

said first orifice and connected to _tenperature nonitori ng ans
outside said cont filnef FFaFEPstadply itaBlsF FOURT €SP ERFE g‘?{gai d
second orifice, air f Bowhimhns 1fidr nanzqmqmsnguhsmnc@armdf havind nto said

inner void, said air flow Hﬁaﬁlﬁn&'on%iélélﬁiea SR outsibdbeehambng an open

228 located within said i NOEL. ched a?ong‘ lt%el ngtjc_;oenr‘ljeu%t edczt.Pcuz:&' Qeééleom y tube

to the circumference of the top circular rim
of said sidewall and located in said second X-
Y plane, having a substantially circular top
cover opening having an inner circumference,
said inner circumference being substantially
equidistant from said Z axis, said opening
having a diameter of f£from about 20% up to
about 40% of the outside diameter of the top
cover;

(b} sealably mounted through saild first orifice, a
temperature probe having a temperature variation-
sensitive end attached to support means, said
temperature vwvariation-sensitive end being located
within said inner void, said support means seabably
inserted through said first orifice and connected
to temperature monitoring means outside said
container means;

(c} sealably mounted through said second orifice, air
fiow means for supplying a stream of air into said
inner void, said air flow means comprising a supply
tube having an open end located within said inner
void, being connected to said supply tube and



23 | ocat ed outside said container nmeans, an air supply

source; and (d) suspension neans for suspending a test sanple

| ocated within said inner void, said suspension means conpri sing
a substantially flexible support 23 fixedly attached at two
substantially dianmetrically opposed at t achnment | ocati ons

| ocat ed in substantially the sane X-Y plane proximte said
second X-Y plane, each being proxinate the top rim of said

si dewal | and having attefated evisrideosaitt container meanfgpendekr tshepefrom at a
| ocation substanti al | ysource; and m dway between said attachment | ocations,
sai d test sanple initially having absorbed thereon said

fragrance nateri al wher eby when the air supply neans i s engaged.t her eby
causing air to. flGW t’f‘l‘ﬁﬁfé‘\ﬁ/l%i Fear? i%8w Fr‘gg??é‘,d“é%d & hée?femfgf”ﬁf%r e

moni tor is engaged, ai¥ocated fWikbiint eapdr anner Tobt, asaiah i susArenséeper at ure
T ([err]) will flow atméars xRaptloMgr af &s@santiatayi abkeidleowubaber Q

([err]) past said sanpk&ebﬁ igel%[a%ﬂegrggﬁoic%s %‘%‘Si’am} %%t@%ﬁ&%?hgram of

fragrance materials in a conc ration ngjr ranrnol es p er for a
period of time [err] atPRAT&%end 2@t ti mePSH B SanpleAisd hol® err]
grams of fragrance natsybstlantirldycotrteensara | o1 Chlane] mroaimate esaper |iter
during which tinme 0 theedRar xcNHPRGLET et delhgNSIdimkbe CERARLE oimbeing
nmeasured and det er m neg p%%g rrspitd%wg?f %rpé el SRGL] %rgtgéhe%alt?)e;eg i gpd th said
second X-Y pl ane. is Hspect. ofour- I'nventi on 1s further ai rect ed
to such apparatus wher 3{FPepprdt FEeFetRRy atfur @ ofocRfeomi FUBRANT a4 By t he

air supply means is comtdwslyl bettwerd §2igd athechmsmelatanionpr oiridngsst _
programed feedback negaigpleonngctiadibo AHEim I aBEHY MeRé¥eon said This

aspect of our inventiop_j ther diyected to such apparatus wherein the
sidewal | has a nultipl ?%%‘%?Bgé ‘ntz;ag"girfq?%nal orifices at different |ocations,

each of which has seal ably nounted therethrough a tenperature probe.
" whereby when the air supply means is engaged thereby causing

air to flow through said air flow means, and the temperature
monitor is engaged, air at a fixed temperature T or a
variable temperature T (0) will flow at a fixed flow rate Q

or a variable flow rate Q(e) past said sample having an
area A initially holding Gp grams of fragrance materials in
a concentration of Cp gram-moles per liter for a period of

time O at the end of which time said sample will hold Gi
grams of fragrance material in a concentration Ci gram-moles

per liter during which time 8 the odor character and intensity
is capable of being measured and determined proximate the
intersection of said Z axis with said second X-Y plane.

This aspect of our invention is further directed to such
apparatus wherein (i) the temperature of the air supplied by
the air supply means is controlled and (ii) the temperature
probe has programmed feedback means connected to the air
supply means.

This aspect of our invention is further directed to such
apparatus wherein the sidewall has a multiplicity of
additional orifices at different locations, each of which has
sealably mounted therethrough a temperature probe.



24 Such tenperature probes each nay have programred feedback nmeans
connected to the air supply means and the tenperature of the air supplied

by the air supply neans is controlled. Thi s aspect of our invention
is further directed to nmeasurenent of tg odor character and intensity
using an electronic aroma testing device. Thi s aspect of our

invention is further directed to a process for sinultaneously testing the
diffusivity, odor character and odor intensity of a fragrance materi al

sel ect ed from t H'Gr SEPPYGHISFS tRIAREST eafihe Mgl Hajtee PAPEFAITERe A¥H2 and one
or nore frageansceomnresi td oS abo BXIHLY imgnshend ttdyes tedperature of(&e provi di ng

the apparat Ysr aspgeidd1@¢ MBOME: supply mednB)isSHHRENALANI a test sanple
contai ning a fragrance material in the suspension neans of the

appar at us descri bed above; and (c) engaging the air supply
means and t enperBiigr easpect of Wnl%WﬁHMSlSV\ﬁér‘éfw whireathe &er supply
nmeans i s engagedrdnentherfelyheC adtRirnCairbctér f boav thtansgliyt hsiagr abhl ow neans

and the tenggg@{wnqcngp&%aorteg&@%g??e air at a fixed tenperature T or a
variable tenperature T ([err]) w ow at a fixed flowrate Qor a

variable flowrate Q[err]) past said sanple having an area Ainitially
hol di ng J err] (fhiss asbeft agf agree Invenkien sis nfurtbencdbrectedofcof Co

gram nol es pebcédd efof OfsiaupPEiric@dsDy tteBEikly athé hali€epds Dfitwhi cducki ne 0 sai d
sanpl e will CQQL%QL‘EEE& cgfo%mfagénsflrt@v\% c%q%rgﬁéﬁg haf@r %.‘LCQ & at i on

Clerr] gra racter and
intensity i §r8‘5p§lﬂ @rSpr‘é?’}‘?dsﬁé%%lﬁfe&nﬁnﬂr RAEEr ﬁFﬂ% E%he

i nt er sect i oenef ox d@ogdeZivadrange t ¢rmpais it basordupé N iphatiee Steps of:Thi s aspect
of our invention is further directed to such apparatus as descri bed above
wherein the enti tat ypobvidimg therapparatisd dae oéfinke biasws; t he sidewal |l and
the top cover is covered wth an absorption-preventing substance such as

alum numfoil i n(zgrdgﬁsgé}iﬁhgvgntt@gtsogﬁmgn Rhthbeidg agr apggrameerial into
the base, the si dewalml.-lt&nl l 1% ttRQ gt?spens:.on means of the apparatus

described above; and

{c} engaging the air supply means and temperature
monitor means

whereby when the air supply means is engaged to thereby
causing air to flow through the air flow means and the
temperature monitor is engaged, air at a fixed temperature T
or a variable temperature T(e) will flow at a fixed flow

rate Q or a variable flow rate Q{O) past said sample having
an area A initially holding Gg¢ grams of fragrance materials
in a concentration of Cp gram-moles per liter for a period
of time O at the end of which time O said sample will hold
G1 grams of fragrance material in a concentration Ci gram-
moles per liter during which time 8 the odor character and

intensity is capable of being measured and determined proximate
the intersection of said Z axis with said second X-Y plane.

This aspect of our invention is further directed to such
apparatus as described above wherein the entirety of the
inner void side of the base, the sidewall and the top cover
is covered with an absorption-preventing substance such as
aluminum foil in order to prevent absorption of the fragrance
material into the base, the sidewall and the top cover.



25 This aspect of our invention is further directed to apparatus
consisting of two separate cylinders operated sinmultaneously in addition;

to sinply using one single cylinder. This aspect of our
invention is further nore specificably directed to apparatus wherein

t he contai ner .neans has: (i) a height of between about 50 and about
75 tnmy (ii) a radius of between about 15 and about 30 cn1 (i)

a volure of betueensdsl 390eabopt 002 TheLilion 15 fillle AafELUIGR co

di stance of tenperature tween a

about 30 cm PPArAGYs o ‘i?é‘rst‘%’aﬁg dP§ta‘?1‘t,°e sePanatef | indans Wéﬁﬁb%e

bei ng from aboutimgilgpneensilyouin 1@dditiand to simp¥y) widganmteer sofigiainer
opening in top epM@debei ng from about 15 up to about 30 cm

This aspect of our invention is further directed to the processes described
above wherein the internal pressure of the inner void is nmaintained at from
about 0.5 up to abodPi® pafesind the @¥F fIwNANtAeR | 3SnmifHEEReRed POFY he
range of from adreeif908llyp diraitedt th O08fpadatper wieheire. the container

26 meanBRhEE: DESCRI PTI ON OF THE DRAW NGS

(1) a height of between about 50 and about 75 cm;
(ii) a radius of between about 15 and about 30 cm;

(iii) a volume of between 0.1 and about 0.2 n?;

(iv) a vertical distance of temperature probe to base of
between about 10 and about 30 cm;

{vl a wvertical distance of air flow means from base
being from about 3 up to about 10 cm; and

(vi} 2 diameter of inner opening in top cover being from
about 15 up to about 30 em.

This aspect of our invention is further directed to the
processes described above whersin the internal pressure of
the inner veid is maintained at from about 0.5 up to about 2
psig and the air flow rate is maintained in the range of from
about 900 up to about 1,000 ml per minute.



Figure 1A is a diagramof magnified (2,000x) cloth treated by fabric
softener wthout the wuse of the mcroparticulate conpositions of our

i nvention. Figure 1A-1 is a photograph (magnified 2,000x) of cloth
treated by fabric softener wthoutsgthe use of the mcroparticulate
conposition of our invention. Figure 1B is a diagramof nagnified
fabric (2,000x) washed with wax mcroparticles containing fragrance of our
i nvention. Fi gure aph (2,000x) of fabric

(towel s) washed wth + wax mcroparticles
of our invention. Fi gure 2A is a d| agram of a magnlfl ed (2, 000x)

strand of hair shed hout e t.he
m cropartl cul at GW 65 oﬁ‘ gg? 5aﬁ\/e i 8ﬁgnlfleg (2 g%’f’e E}Bf(tfr) is a
magni fi ed (2ZXBGRY pR¥t ofRBPIF of SAftepemNAWDThONA 1 tMShéaew ¢hH sHhpoo

Wi t hout the miseropartimlaier apaiosicidrad e fcompdakventionaf our i nvention.
Figure 2B is a diagramof a magnified (2,000x) strand of hair vvashed wth

shanpoo cont ai ni encaps Iat ed fr e f our
i nventi on. 360 Bt¥) ?jﬁi f(iméan’(éeglogk§8%ﬂ of a
strand of hdigeatedat by \Mf?hr-’lsmarﬂﬁ:f@eaﬂd tithontapshe at éélefraﬁr aﬁtee in wax

m croparti clixrepapticulateniinpdsition of GhPUnerd€ids a di agram of a
magni fied strand of hair (1,500x) washed with conditioner w thout the use

of the mcroparticul ate ositjon of o i nveption re 2C(1)
i s a photograph th%%&ﬁ—#% 80032 9%5F ™ a °gt rEAgt ednafarb%sh@dgmﬁf%

condi ti oner #¥aghedi théht W?hemu%@mﬁtt;ﬁhe&nqgn@pamna:uﬁrmgéa{z@mp@%l ®4%n of our
i nvention. invention. 27

Figure 1B-I is a magnified photograph {2,000x) of fabric
{towels) washed with encapsulated fragrance in wax
microparticles of our invention.

Figure 2A is a diagram of a magnified (2,000x) strand of
hair washed with shampoo without the use of the
microparticulate composition of our invention.

Figure 2A{I) is a magnified {2,000x} photograph of a
strand of hair washed with shampoo without the use of the

microparticulate composition of our invention.

Figure 2B is a diagram of 2 magnified (2,000x) strand of
hair washed with shampoo containing encapsulated fragrance in
wax microparticles of our invention.

Figure 2B({I} is a2 magnified (2,000x} photograph of a
strand of hair treated with shampoo and the encapsulated
fragrance in wax microparticles of our invention.

Figure 2C is a diagram of a magnified strand of hair
(1,500x) washed with conditioner without the use of the
microparticulate composition of our invention.

Figure 2C(I} is a photograph (magnified 1,500x) of a
strand of hair washed with conditioner but without the use of
the microparticulate composition of our invention.




Figure 2D is a diagramof a magnified (1,500x) strand of hair washed
wth condi ti oner cont ai ni ng t he wax m croparticles of our

i nvention. Figure 2D(1) is a photograph of a magnified (1, 500x)
strand of hair washed with conditioner @@ntaining wax m croparticles of our
i nvention. Figure 3Ais a schematic representation of a typical
fabric consisting of interwoven bundles which are nade up of intertw ned
fibers. Illustrated is a crap rticle entrapped i.n the pores between the
bund| es. Fi MSL S22 sTHRATAR; o represEiedt (b8! aStRARYCAF fabric

consi sting of bhaterwoweakedundiveth whicohdarienerde cqntefinimg er tthienedwhkber s

showi ng m cropaiti&d£ @RI EAREBLr | hvieREiHPr €s between the bundles as well
as direct adhesion through physical forces between a mcroparticle and a

bundl e. The m croparticles are depicted as bl ack dots. Figure 4A
is a cutaway side eliguaei @D(V) eis 08 ppprataps uvsed tmagodfied oUt, Soke) | FF

perneation tesgt{:gh@rql,gr BQndetw%EHLé‘e wilthe &ﬁ{o‘I%ﬁxkéft%oﬁfzairUn%gr@ L €s

through a given in t e presence or Int absence of “surfactant.
Figure 4B is a™ b‘é’?@’@é%t"ﬁ%s Wi W’E)fmt"ﬁétiﬁ‘r meation test (diffusion cell) of
Fi gure 4A. Figure 5A is a graph indicating the perneability of

fZP?f' 11a wax 10 tic,LonR q@e@ | nna 1V egdre QLA 07V R0 of NG pibLYIC UM e:

28 -abylc con51st1ng of interwoven bundles which are made up of
intertwined fibers. Illustrated is a microparticle entrapped

in the pores between the bundles.

Figure 3B is a schematic representation of a typical
fabric consisting of interwoven bundles which are made up of
intertwined fibers showing microparticle entrapment in the
pores between the bundles as well as direct adhesion through
physical forces between a microparticle and a bundle. The
microparticles are depicted as black dots.

Figure 4A is a cutaway side elevation view of apparatus
used to carry out the IFF permeation- test in order to
determine the permeability of fragrances through a given
polymer in the presence or in the .absence of surfactant.

Figure 4B is a perspective view of the permeation test
(diffusion cell) of Figure 4A.

Figure SA is a graph indicating the permeability of
candelilla wax to the aroma chemicals, ethyl tiglate having
the structure: CH,

l
CH=C—COO—C,H,
Ha !

aldehyde C-8 having the structure:



and [err]-pinene having the structure: Figure 5B i s anothe
showi ng the perneability of carnauba wax to the aroma chem cal s: et
tiglate, aldehyde C-8 and [err]-pinene. Figure 5C i s anothe
showi ng the perneability of carnauba wag8 to the aroma chenmicals: e
tiglate and [err]-pinene, wusing non-entrapped ethyl tiglate and

[err]-pinene
perneability
chem cal s:

as controls. Figure 5D is a grfaph showi ng the

Y I I 500 h
ShoppHRY el SBLen e YR S0, Ko !

| at e, *C 8 [err]-pinene de

by the apparatus of Figures 4A and 4B. Fi gre 5E-is a graph

t he perneabi
(CUTI NA[ err]

ity of [err]-pinene through the waxes: cetyl palmt

wax) ... carnayba_ wax ol yet hyl ene . wax_,(mol ecul ar, wei
candel i [l a wax andg-laq-l%&ﬁ-tggof'? aroenB? @%resqﬁééii T”ie ar eht lrlgl\geﬁe%
part of Fi gur caEmRyremakntq Héewerqia chesicadfs: prothydt tigkated Rsdgedgeen

about zero anpd _ err] Figure 5F is a graph show n
perneability gfeggﬁyﬁ F%B’%?e t hrough t he waxes: cetyl palmtate
(CUTINA[err] wax), carnauba wax, polyethylene wax, candelilla wax a
control . Fi Ql]_;"-ﬂ‘iee5@d 952 g6 ARy SHMhNGHolenP e abirhedy 10}y of
hydr oxypr opyl

tiglate and sKBHPHPE WeX FEthsF 22Pme0 FRFBFalewn t97BYh HHeetesend

celullTose to the arona chenical s; [er;iggﬁ nens and et

“PHERCo

r graph
hyl

r graph
t hyl

e aromm

term ned
show ng
ate

t 500),
of that

g the
nd a

hyl
ntr ol

rel ease pol ymgkiQf WaXeRtrMedl OMAN! ik@h)ate and B-pih@HE & sSHohE-A QM aph
showi ng the perneability of polyvinyl alcohol to'the aroma chem cal

tiglate and

Figure 5D is a graph showing the permeability of
polyethylene wax (molecular weight 500} +to the aroma

chemicals: ethyl tiglate, aldehyde' C-8 and f-pinene

- determined by the apparatus of Figures 4A and 4B.

Figure 5E is a graph showing the permeability of B-pinene
through the waxes: cetyl palmitate (CUTINA9 wax), carnauba

wax, polyethylene wax {(molecular weight 500), candelilla wax
and a control.

Figure S5E{A) is an enlargement of that part of Figure 5E

wherein the weight loss of product tested is between about

zero and about 1 EEL:%EE .

cm

Figure SF is a graph showing the permeability of ethyl
tiglate through the waxes: cetyl palmitate (CUTINA9 wax},

carnauba wax, polyethylene wax, candelilla wax and a control.

Figure 5G 1is a graph showing the permeability of
hydroxypropyl celullose to the aroma chemicals: f-pinene and
ethyl tiglate and showing the use of a control {without the

use of the control release polymer or wax of our invention).

Figure SH is a graph showing the permeability of
polyvinyl alcohol to the aroma chemicals: ethyl tiglate and

s: ethyl



29 [err]-pinene and al so showi ng the use of a control w thout the use of
t he pol yvinyl al cohol. Figure 6A sets forth a bar graph show ng
percent gerani ol substantivity on cotton fabric swatches for neat geraniol
and for gerani ol encapsulated in candel29la wax m croparticles. The
substantivity is plotted on a logarithmc scale. Figure 6B sets
forth geraniol substantivity on polyester fabric swatches for neat

geraniol and p{ginengetndi Olsentapsnd atiesl usel Bf @arkdetidl avithayt the
m croparticles, ntivity is plotted on a logarithmc

he.substa
scal e. use qf 55?61:0-5@{&111% tagco?%]r't h™ the substantivity of
GALAXOLI DE[err] (trademark of International Flavors & fragrances Inc. of
New York, NY), a mighpe af corgoypds, havi pg t aéﬁr%bug?: perk8hf ] on
cotton swatches for, e“g at_ GAL AXOLI DEgerrrl an for @AI)EF IrDE err]
encapsul at ed i FETEHGa| SUPESRVpEY t PRI E8FTOD  IABTEC, FBLERS Lt 1 8FTh the
substantivity oéraBAbAX@rHDEceT rdemgniopokypestarlatadr i swadehbbld ovax he neat
GALAXOLI DE er r i @bak 0L c1 AL AXOLE enubl e eiicaRsy! ated phocandeldd | aa wax

m croparticles . Figure 7A is a graph show ng the sustained rel ease of
GALAXOLI DE[ er r f°BRFEPP0 XF3yE- as the neat aronmm chenical and when
encapsul ated in candelilla wax m croparticles. Figure 7B sets forth a

graph showi ng the rLeAse&Ok08TRRA! od1AKIBY R tELEMAY n polyester
fabric swatches for neat geraniocl and for geraniol
encapsulated in candelilla waxX microparticles. The
substantivity is plotted on a logarithmic scale.

Figure ' 6C  sets forth the substantivity of
GALAXOLIDE® {trademark of Internaticonal Flavors & Fragrances
Inc. of New York, NYT, a mixture of compounds having the
structures:

i;j::l o
_TSiiI::[fg ; ; and f&:i::]:fg '

on cotton swatches for the neat GALAXOLIDE® and for
GALAXOLIDE® encapsulated in candelilla wax particles.

Figure 6D sets forth the substantivity of GALAXOLIDE® on
polyester fabric swatches for the neat GALAXOL'IDE® and for

GALAXOLIDE® encapsulated in candelilla wax microparticles.
Figure 7A is a graph showing the sustained release of
GALAXOLIDE® over two days as the neat aroma chemical and when

encapsulated in candelilla wax microparticles.

Figure 7B sets forth a graph showing the release of
geraniol having the structure:

oK



[err] 30 fromthe mcroparticle slurry
whi ch was applied to brown hair by washing in water. The release fromthe
slurry includes contributions fromboth the neat and encapsul ated arona
chem cal, geraniol. Figure 8A igpa graph show ng odor intensity
versus tinme for fragrance S in conbination with encapsul ated fragrance 361
and fragrance S in conbination with unencapsul ated fragrance 361.

Fi 8B i f
froorance S wiFth atie AGYAG O AUty UnER S LpITILd B RRGuTTpatr €S ©
unencapsul at e8¥f P’&g‘?%é%@’fteh “The Riejeree 8Erom félegrséfsﬁr% hbgigeddor

intensity vergustiioWRibes ffragr 3R SIHen £HOI Bad | @AcybddlagBg apTUhat ed
fragrance 885c§Q’§\j fr agrance §vvith unencapsul ated fragrance 885.

Figure 8D is S grapn’sRovihg odor diffusivity versus tinme for fragrance S
wi th encapsul ated fragrance 885 and fragrance S with unencapsul at ed

fragrance 885. Fi uEbgsmeléli g®agh wh%nbnéfw@rngn@&%tynb@f@st YiMEr sus
time for fragrancg nc;apsulm‘g g{tlagc 3n E % rance S with
unencapsul at ed°F r ﬁ?%ﬁ?é’éeo 5,27 (FENRIRAY B‘éﬁ‘?@’ a BEThax.
Figure 8F is asyr and shoyguagcedos d,nffa;mbmaymrer gdsht iumentapsflaigd ance S
wi th encapsul ated-di@gsance 075 and fragrance S with unencapsul ated
fragrance 075, t he encapsul ati on being in carnauba wax. Figure 8G
is a graph showi ng odor intensity versus tinme for fragrance S and for
fragrance S with cicapsulsdt éd far agraphc@hS®ing nodzar nHflfasivedty versus

time for mixtures of fragrance S with encapsulated fragrance

361 and fragrance S with unencapsulated fragrance 361.

Fiqure 8C is a graph showing odor intensity versus time
for fragrance S in combination with encapsulated fragrance

885 and fragrance S with unencapsulated fragrance 885.

Figqure 8D is a graph showing odor diffusivity versus
time for fragrance § with encapsulated fragrance 885 and

fragrance S with unencapsulated fragrance 885,

Figure BE is a graph showing odor intensity versus time
for fragrance S with encapsulated fragrance 075 and fragrance
8 with unencapsulated fragrance 075, the encapsulation being
in carnauba wax.

Figure 8F is a graph showing odor diffusivity versus
time for fragrance S with encapsulated fragrance 075 and
fragrance § with unencapsulated fragrance 075, the
encapsulation being in carnauba wax.

Figure 8G is a graph showing odor intensity versus time
for fragrance S and for fragrance S with encapsulated

fragrance 361 in carnauba wax.

Figure B8H is a graph showing odor diffusivity versus
time for fragrance S alone and for fragrance S in combination

with encapsulated fragrance 361 in carnauba wax.



Figure 8H is a graph show ng odor diffusivity versus tinme for fragrance S
al one and for fragrance S in conbination with encapsul ated fragrance 361 in
car nauba wax. 31 Figure 81 is a
graph showi ng odor intensity versus tingqfor fragrance S and for fragrance
S in conbination with encapsul ated fragrance 885 in carnauba wax.

Figure 8J is a graph showi ng odor diffusivity versus time for fragrance S
al one and for fragrance S |n conbi n n with enca sula ed fragr@nce 885 in
car nauba wax. 8R PsILER g‘r Bﬁ”’s‘}i’o\&dﬂ ety velsus time
for fragrance fort akeagminese sanghd ofon‘ragermueeSm rm:ommbnaatmn wiwt th
encapsul at ed fé %GE& q?%ra rance 855 Eﬁad da9raph show ng odor
diffusivity versus ti me ragrance one and for fragrance S in
conbi nati on with encapsul ated fragrance 075 i n carnauba wax. Fi gure
9A is a schematic diiggransdfia eulgawply Shéleingl @daki anfMisiwitl Fersus

m croparticle of our iovention shqw n sdJl%sta%ta Q%Jxé( @yq;logmllng&&gfact ant
substantial ly ennflrey ated” an ixedt d % he entirety of the
outer surface ‘@itlaescﬁ@helaﬁhésérmlapee s&ﬂ%@ho?ﬁqnﬁubihé’%rm of a continuous
submi cron | ayer of surfactant. Figure 9B shows a solid

sol ution- mcroparticle of i nventi wherei,n th |
hydr ophi | i c surfacgéﬁﬁ—sﬁo&éa?ear?}‘oil Rate °6°4 ete%gQg}t,a‘?égls% tine
subst anti al | y Benediragramcents r déeenf alvoaeousrt sﬁsplrf aééaqs:amcne §ol i3

sol ution and suhstsaRkiah Wi bREdpsigridtRbpaindibysx vol une. Figure
9C shows a particle of our invention wherein the substantially hydrophilic
sur f act ant is bot h (a) substantially entirely coated on and fixedly

bonded to the enti EEguref 8kaid eutwerpbushewiagofodoni disFuivdtghyeEsedl i d

sol ution in the;forgpf féa&%fcemsm&mbma@nahayesroffrswz@@t ant iand (4b)
| ocated proximte to and 1 medi at el {
combination with encapsulated fragrance 075 in carnauba wax.

Figure 9A is a schematic diagram of a cutaway side
elevation view of a microparticle of our invention showing
substantially hydrophilic surfactant substantially entirely
coated and fixedly bonded to the entirety of the outer
surface of a single phase solid solution in the form of a
continuous submicron layer of surfactant.

Figure 9B shows a solid solution-microparticle of our
invention wherein the substantially hydrophilic surfactant is
located proximate to and immediately, substantially beneath
the entirety of the outer surface of the solid solution and
substantially within the internal matrix volume.

Figure 9C shows a particle of our invention wherein the
substantially hydrophilic surfactant is both {a)
substantially entirely coated on and fixedly bonded to the
entirety of said outer surface of said single phase solid
solution in the form of a continuous submicron layer of
surfactant and .{b} located proximate to and immediately,
substantially beneath the entirety of said outer surface of
said solid solution and substantially within said internal

matrix volume.



substantially beneath the entirety of said outer surface of said solid
solution and substantially within said internal matrix vol une.

32 Figure 10A is a schematic diagram showi ng the side view of a
diffusivity testing apparatus for 3Resting the diffusivity of
entrapped and nonentrapped fragrance materials including aroma chem cal s

and fragrance conpositions. Figure 10B is the top view of the
apparatus of Fi gurggqi0é. 10A is a Seii#aeid I adgSaR SINEHBL tl@e REIEPeELd Ve View
of the first s age o € . ratl on of a rotor/stator high shear m xer,
wherein the h? E£ }Sn 5ESHHE r PBRTH e Wi t HSFEERE pFR&i si on

machi ned m xi dgffmnwhEndaﬁe)eettapp&dpamnfonlen’smmplednfraehram&ngnatlequmlsj and

solid materials ,diRkOardnd®choh i t Qﬁcprfr§§§£{gél ¥ompositiondl Qure 11B is a
schematic perspective di agram of stage two of the operation of a

rotor/stator high shear m xer used in the processes and apparatus of our

i nvention where cdénignré il@® iforhee tdpi wies oAtErd apmritsastisFitle pex. phery of
t he wor khead where they are subjected to a mlling action in the precision
machi ned cl earance _between the ends of the rotor blades and the inner wall

of the stator.  Eigure;llh ds)3csqhematic RarsPretiver Ipeetoh &g 44F3m of the
operation of sheyd iff dthet agerafica rodt ar rstat ytatbghhsdteasheirx efxessef ul i n

the appar at us,od,Qu" ¢haVeRki 0£bé?é&d z‘o‘EaE?Jn[ ydfng:h%UEoE!S@ PIREESSeenaf our

i nvention, wherein the second sta e 1s I nt ense hydraullc shear

as the materi5P% PERFESIPHr C@Fhing ﬁi“gﬁ‘gveﬂ’%rdﬁhﬁ?d eSBT TS t Ar SYRT T the
perforations suctive sidateing t Ndrutidr oand tdvdidacheherialts| etinand tlheong t he

pi pewor k; vvhiL. @r_t/sgg@ozs%@%efnf:ﬂ? fresh materials are continually drawn
into the mai ntai ni‘ng the mxing and punping cycle.

Figure 11D i s a schemati c side view of the honbgeni zi ng equi prent assenbly
for carrying out tHigubéeld ng s eaghehatilee ppeosasies afagman ofvebnsgon and as

part of the aQ@@I5¥'f%eogpéggfibgvgptd(ygtor/stator high shear mixer used
in the processes and apparatus of our invention where
centrifical force drives materials towards the periphery of
the workhead where they are subjected to a milling action in
the precision machined clearance between the ends of the
rotor blades and the inner wall of the stator.

Figure 11C is a schematic perspective diagram of the
operation of the third stage of a rotor/stator high shear
mixer useful in the apparatus of our invention and in
carrying out the processes of our invention, wherein the
second stage is followed by intense hydraulic shear as the
materials are forced, at high wvelocity, out through the
perforations in the stator, then through the machine outlet
and along the pipework: while at the same time, fresh
materials are continually drawn into the workhead,
maintaining the mixing and pumping cycle.

Figure 11D is a schematic side view of the homogenizing
equipment assembly for carrying out the blending step of the
processes of our invention and as"part of the apparatus of

our invention.



33 Figure 11E is a schematic cutaway, side elevation view of a
si ngl e- stage honogeni zi ng val ve assenbly for the honogeni zi ng part of the
apparatus of our invention. Figure 11F is a cutaway side el evation
view of a two- stage honopgeni zi ng val vggassenbly for the honopgeni zi ng
apparatus for the blending step of the processes of our invention and for
the apparatus of our invention. Figure 11Gis a schematic side

el evation view of rlgid qulzstleters@a lRGcasselly Usel Widvctbe apparatus of
|
FERe

our |nvent|on:@ﬂd g out t bl endi ng step of %Pocesses of our
i nventi on. 'fE %ethé’mPS?'H’i‘i&gbl B | 6§\F r afPEhog t he
process stepshamogenizingveatt @t kthe ppppaatwy qfastr divaheieonposi tions of our
i nvention. Figure 12A al so shows in schematic formthe apparatus of our

i nvention. Figure 12B is a schematic bl ock fl ow di agram setting
forth the processEs®ss 3 d8r 2i FUEMAYPiFSr elnErtirBCEEeY USRI I tYT

prﬁpari ng ]Ehesmﬂposéxﬁdg@mzm:; OWfalir@VeddsedBly Ffcgur €hd 2Ehaogenseirgy forth in
schematic for t 0 i nv i0 e ows a
schematic di agr a%?g é?agﬁgr% gééﬁﬁp g@%&é@% E K §r°4;%%g5ur$2%é§?mnth an
addi ti onal scHesatier ra@ﬁ‘r §%’érﬁh&t FEiPPr@ituﬁh@f (PRE| ?-IZ‘mnltéﬁnof an el ectronic

program controller (e.g. conputer system) whereby market denmand
i nformation and tgﬁ%‘&gﬁl—]{?ﬁ ?e utgclh %glct 0g £aUs e%ﬁ:?%t LEad Egr tions in
the process varia cess our T nvention ereiIn lents are

adni xed, bl erfifé@=/ fkatiosd %ﬁﬂn%&ﬂsé&bly usefulFigykke 13AD2SABME sQ}errratl c
di agram of t hwappasmt dad ofinFi girgidgBoutt khan mddiitPnates cla@nattec

repr esent atl ogfesg%ugr%tft \A#Qg%;eggl&[( an el ectronic program controller

(e.g., conputer sys er et dermand information and the |like can
be utilized to cause automatic alterations and .adjustnments in the process

variables (e.g. bh‘;iﬂ;@'eng,zp.heaﬁé Nebrehaki 168k i NGLedi &l JRGwLHRP! ey as wel |
as flow rat es}:}rolcgsg EZ;.f:.eps of our invention in preparing particulate
compositions of our invention. Figure 122 also shows in

schematic form the apparatus of our invention.

Figure 12B is a schematic block flow diagram setting
forth the process steps of our invention for the process useful
in preparing the compositions of our invention. Figure 12B
also sets forth in schematic form the apparatus of our invention.

Figure 12C shows a schematic diagram of the apparatus
and process steps of Figure 12A with an additional schematic
representation of the utilization of an electronic program
controller {e.g., computer system} whereby market demand
information and the like can be utilized to cause automatic
alterations in the process variables of the process of our
invention where ingredients are admixed, blended, heated and cooled.

Figure 12D shows a schematic diagram of the apparatus of
Figure 12B with an additional schematic representation of the
utilization of an electronic program controller (e.g.,
computer system)} whereby market demand information and the
like can be utilized to cause automatic alterations and
adjustments iﬁ the process variables {e.g. blending, heating,
ratio of ingredients and cooling as well as flow rates) in the

process - of our invention and in the apparatus of our invention.



process of our invention and in the apparatus of our invention.

34 Figure 13 is a schematic fl ow di agram showi ng the processing in
schematic form of wax mcroparticles containing active or bioactive
i ngredi ents of our invention. Fiagure 14 is a graph show ng | og vapor
pressure versus accunul ated sum of fragrance ingredients for three
different fragrances: fragrance A-1, fragrance A-2 and fragrance A-3. Each

showi ng wei ght | os nor el i ze Jus tine

different gr OLH§§°6§3}’Pﬂ3r1éd$W§tlc W of affer m19¥<§§*§i§%@1esrr§t>@?4la11§9 hi gh
vapor materi als-tand ¢ Bivaesivel ih@vedaRdtH g ovARAvenpbigASSUr e materi al s.
Figure 16 is a graph showi ng weight |oss rate (wei ght percent per mnute)
versus wei ght percent in the fornmula of fragrance A-3, a high vapor
pressure fragrancefigune B4t kst hegrarhgshneinalifoldusrpIr VrgiSEREe ofersPst em (as

set forth in acguﬁeﬁat&Asaﬂdoflchhga&dcé Q.Exgt:g&.emt'so'foﬁrﬂhrbgeﬁﬂﬂfeﬁhaw netric
anal ysi s syst ure olyg:] chem cgl | oadi ng

ef fi ci enci es egg]ragfﬁe ec%emfca gntd e.“ffzy"lg P%r(‘)% %Wzng? anlrglgra? ar Aegol  havi ng

t he structure:Each cf the fragrances falls within the same g{'q:r‘nr] and
GALAXOLI DE[ err] (registered trademark of International Fl avors &

of the fragrances § \lr%. §h'19 tahef qrapﬁoa’ er rmﬁ WG ? t?]‘ea gr aph
v

Fragrances Inc.) versus [grr]P wherein P is the octa rtltlon

coefficient for thg—%‘if&m—g e cal sgra?ﬁe ?‘H°&’r‘8§ar"f"‘ll€% r}\ﬁﬁisch

subj ect of thipergeaph rerpatimedevetss Wwaxe nicgr dhaed iddfésrent groups of
ingredients: low <vapor pressure materials, high wvapor

materials and mixtures of 1low and high vapor pressure
materials, .

Figqure 16 is a graph showing weight loss rate (weight
percent per mz.nute) versus weight percent in the formula of
fragrance A-3, a high vapor pressure fragrance, for both the
fragrance diffusion evaluation system ({as set forth in
Figures 10A and 10B) and for the prior art thermal
gravimetric analysis system.

Figure 17 is a graph showing aroma chemical loading
efficiencies for the chemicals:  benzyl alcohol, geraniol,
farnesol having the structure:

)

HO

and GALAXOLIDE® {registered trademark of International
Flavors & Fragrances Inc.) versus log;,,P wherein P is the

octanocl-water partition coefficient for the aroma chemicals.
The microparticles which are the subject of this graph are
candelilla wax microparticles.

Figure 18A sets forth a particle-size distribution for
particles evolving out of the rotor/stator mixer using a



Figure 18A sets forth a particle-size distribution for particles evolving
out of the rotor/stator m xer using a 35
conposition containing 1.2% cetyl trimethyl anmonium chloride having the
structure: 35 [err] 10% candel i | | a wax
and 10% fragrance P-50448. The graph shows vol une percent versus particle
di aneter. Figure 18B is a graph of volune percent versus particle

di ameter for Radobsetfsh eURLYI oyt of i LGy APpar at us,
whi ch particl eé) coﬁot%ai n %%gge?yzléjtcﬁc?rgt yﬁpg@mﬁgﬁ?nmc‘%{]gh drel,d%QO%

candel i | | a wai@vaReE #REFAGHRce | B- X- 016. Figure 19 is a graph of
air flow (mM/mnute) versus tine (m nuteaHshovm' ng a system of our invention
using two cylinders as set forth in Figure 10B descri bed, supra, and

described in detail, infra, with the two|cylifnders being connected in
paral |l el . C.H N ci36 DETAI LED
DESCRI PTI ON OF THE DRAW NGS 16" 2Ref r\i\ng to Figure 1A and Figure 1A-1,
reference u CH

a a f

10% candelilla wax and 10% fragrance P-50448. The graph

shows volume percent versus particle diameter.

Figqure 18B is a graph of volume percent versus particle
diameter <for particles evolving out of the homogenizer
blending apparatus, which particles contain 5% cétyl
trimethyl ammonium chloride, 10% candelilla wax and 10%
fragrance IB-X-016.

Figure 19 is a2 graph of air flow (ml/minute)} versus time
{minute} showing a system of our invention using two
cylinders as set forth in Figure 10B described, supra, and
described in detail, infra, with the two cylinders being
connected in parallel.



nunmeral 10 indicates the fiber itself and reference nuneral 11 indicates

t he space between the fibers. Referring to Figure 1B and Figure
1B(1), reference nuneral 12 refers to the wax mcroparticles | ocated on the
surface of the fabric. Referrigpto Figure 2A and Figure 2A(1),
reference nuneral 20 refers to the hair strand itself. Referring to
Figures 2B and 2B(1), reference nuneral 21 refers to the wax m croparticles

| ocated on the surface gipithep WHdcrSb4PESDF Tae pDrAWBRILIring to Figures 2C
and 2C(1 (), reference numerar 23 refrers to thne strand of hair washed with a

condi ti oner. Referring to Figures 2D and 2D(1), reference nuneral 24
refers to the waReffecriowar to clfdgutecaredamd tFiguselr flAeE, ofrelfbeedtad r

strands. numer@el 867 LR daRe O i3er YREeIlCI Plodiehinar ref or T ed
to by reference nunerals Oa an 30b. . e mcroparticle entrapped
in the porestheREEA T HEPBUTRACESPE v Gedf EPf HDEEShy ref erence nunmeral 32.

The space between the bundles is referred to by reference nuneral 31.

Figure 3A is an ot ti of o), Qur ferring to
Figure 3B, the f?%g?{%%%% fg%e S o% gdédr e?ledrug%cgmﬁ??rér eﬁe%ﬁ?&ee The

mi croparti cl BWaFel appedebRAWEEn ke "BUNBF 8RS iR IoFaked e?enEt® nuner al
36, bei ng endurafapedof rthepasieric3’. The fiber bundles are shown by
reference nunerals 33a and 33b and, in addition, reference nunerals 34 and
34b. The microparticle directly adhered through physical forces onto a
bundl e i s shown B¢IeEfidGent® AuFwieal 285.2and Figure 2A(I), reference

37 Ref@idrialg2é ardfiegslr 65 tAA did 4Brafdd-Witdedh. is | ocated in jar 44.
Jar 44 has sidearm45. The fluid 46 reaches fluid level 47. Directly in

line with fluid | evel 47 is nenbrane
Referring to Figures 2B and 2B(I), reference numeral 21

refers to the wax microparticles located on the surface of

the hair strands.

Referring to Figures 2C and 2C(I(), reference numeral 23
refers to the strand of hair washed with a2 conditioner.

Referring to Figures 2D and 2D(I), reference numeral 24
refers to the wax microparticles located on the surface of
the hair strands.

Referring to Figure 3A, the bundles of fibers are
referred to Dby reference numerals 30z and 30b. The
microparticle entrapped in the pores between the bundles 1is
referred to by reference numeral 32. The space between the
bundles is referred to by reference numeral 31. Figure 3A is
an enlargement of section 3A of Figure 3B.

Referring to Figure 3B, the fiber bundles are shown by
reference numeral 33. The microparticle entrapped between
the bundles is shown by reference numeral 36, being entrapped
in space 37. The fiber bundles are shown by reference
numerals 33a and 33b and, in addition, reference numerals 34
and 34b. The microparticle directly adhered through physical
forces onto a bundle is shown by reference numeral 35.



41. The diffusion nmenbrane 41 is held in place with flanges 43 and jar lip
42, using bolts 401a and 401b which secures the flange in place. The
sidearm 45 is closed using closure 49. The perneability apparatus is
shown using reference nuneral 40. The KFF perneability test is based on the
use of the apparatus of Figures 4A and 4B. The weight of nenbrane 41 is
taken, initially, before being placed within the flange 43 and the jar
lip 42. Subst arkefers4fng f oy Fiwhied 4A hendpaspeabild Wg &S LecdwedneAasured is
placed into jgg,.4 to i e The a r C L | d 46
remains in pl gce fal jalfr%q ngergl c‘%z T . pﬁ,@ ?EJES% &”&g%@#é‘%h{éﬁ%e” od of
time, bolts 4éf38%anfb. 403 rast el in éénao%tharféupeo%ewéd”t hé Remhrgee43
removed and manbr aties 4L fitss imaesr a1l 4we|xgheé1d tiheppdne wgah hETanggs
sufficient dgka,,q4t dgteryn r Y, arti Iar

subst ance 46. __Ej &g e?arﬁn tp 4 %slné ghﬁll%g % JincI 409L &nglg gecug'g

points for al &éﬁyﬂl@neesm Pmeereﬁ’é% S‘r\‘tsilﬁ-*l?ilrfelI45 5-3 Cé‘mﬁﬂs uSélaqaclmwﬁes for

ethyl tiglate4sThe Meaaxp&nRBSIIES AMiaghAtus 0S§ @RGwH Sukﬂd; caédtehye
reference nuTRLALrgtlao. THA K S SGNE LTRLE 1D BULES ANl udendecat ed by

ref erence nunera
Ref er ence nuneh8l 2BRRISFYRAsOT NELRIESAJISR BdeiRat i Ehef‘tﬁlgﬁ‘ﬁe"@la‘t‘%"brane I n
Fi gure 5B, reﬂeremaﬁmunenﬁltlsﬁ)ﬁy,r RIEESe Hedngap Padal withihoehal flehyde C-8

Ref erence numggal , 502, é eag_,eni?% qlgta pcg s§axfu%)er [qgr I‘%?xpl NgNS; wnRefer ence

nuneral 58 represents =51 eth ference nurreral 501
shows t he graﬁﬁr#*e%bl\kétgms |t@s§ema§e§e@mepf-e¢ecétlnw 1aglat ke &4 showi ng

the permeabi | ileyeDf47car nRelippupstdD cehbyinlﬁalggkmlei 48hfendinXi sn f;aracwel ght

oss is indi cabed by jeferengs Deral St A LHE XeAKa (bl S

i ndi cated by reference n eréhce ndner a
standard devi &&Pen Yaktst UBlasand fd9ibeatywelli gsagblc are loosened, the

38 Ref erfnhﬁr@et@s Fi&ibv@adGnd &emfﬁﬁcellnqrger@ho59c¥ hisa f Qs Ry |
tiglate, enca ted. Ref erenc

f th h of et hyl
tiglate for Fﬁ Y| oSRRAEBEs sf‘?%rengeg’l’fow‘??dzlatsheo%er%’gtrf%?f‘g?yoﬁf’eca)r/nauba

wax to ethyl pagmgah;llty of the particular substance 46. Referring to
Figure 5A, reference numeral 52 are data points for aldehyde
c-8. Reference numeral S3 shows data points for ethyl
tiglate. The Y axis measures weight loss and is indicated by
reference numeral 54. The X axis shows time in minutes and
is indicated by reference numeral $55. The weight loss is
mg - mm

2
cr

measured in

Reference numeral 351 shows the standard deviation for
the data.

In Figure 5B, reference numeral 503 represents data
points for aldehyde C-8. Reference numeral 502 represents

data points for P-pinene. Reference numeral 58 represents
data points for ethyl tiglate. Reference numeral 501 shows
the graph for weight loss versus time for ethyl tiglate, thus
showing the permeability of carnauba wax to ethyl tiglate.
The Y axis for weight loss is indicated by reference numeral
26, and the X axis for time is indicated by reference numeral
27. Reference numeral 59 sets forth the standard deviation
for the data for ethyl tiglate.



Ref erence nuneral 506 shows the data points for [err]-pinene in carnauba
wax. Reference nuneral 510 shows data points for ethyl tiglate wthout
bei ng entrapped in any control release system such as carnauba wax.

Ref erence nuneral 509 shows data pointggfor the [err]-pinene control in

t he absence of carnauba wax. Reference nuneral 511 sets forth the graph of
unentrapped ethyl tiglate. Reference nuneral,6 512 sets forth the graph of

unentrapped [err]- pké‘f‘e'}%m%'h%oYF%ﬁ.@e S f@fe‘&@h@@t nhiSS 1 $0l7ndjsca:tc&d by
reference nuneral 505 eXaX|s s ovmn ime in_mnute ds |ndlxctated by
%ﬁ% l 5 g is fo

ref erence numereiPykokiglate, engapsila B Ees Bt ¥ erence "nuneral 515
sets forth the that agrpphntes fathyét hyﬂglai:gl ébe weiglhte pots/evesdusnetintol ecul ar

wei ght 500) wa r Qd SakRbuthev aRh Lhyl i BRgVATSUS
wei ght | oss. )glgeﬁg{l%n%%cﬁpuérr}g?gf@h sh omgrdat a points for yaI dehyde C-8 in

pol yet hyl ene wdeferetes anperalinkllshoyy Shovde t@aPaipbi it PoPiP%HS 12pi nene
in polyethyl en%a%éuba F@ea‘xer e%%ewﬂ@é azkm{elrau 8db Caties daeagpapits ofor

al dehyde C-8 o et ne t he perJreab

al dehgde C8 trﬁtc?éfbh ’pﬁﬂ%ét% ?erlﬂﬁ’é \R/ﬁknq F?é‘f%?@?\%‘gqﬁh 7a C'Ig:fé’;il kLiéaYst e
graph for ethylsyskeghasech naspod:ayxetalmyhewexwax Rslﬁ@mn@g tivaepek nkdhi $RaWE of
ethyl tiglate t%:{%gfzogu%h g vk hyI %n?%epv%ne col;lggol 1na§h% Ab} nlBdi gat ed

by reference axi’s by reference
nuneral 514. carnauﬁzef\@mrl ngeferelﬁlcgun@n@l ﬂﬁeﬂ*@ﬁcé%@ﬁ#’&l gggh rdffers to

cetyl pal mtat gGHliNeLEhyVartgl at Ref efcenddlminaka D251 @kEstdsxrdat a
points for carnauba wax. TY-Qe ference numeral 526 refers to data points

for polyethyl éfe ohepd of umpiterePRed Anpierat- 535erbfaFis tRPHREa"PHIHt s for

candel i | I a wax.;qosRefsar ei}ﬁﬁcﬂh'@@r S{I 88 FSIRI Smbmeraheseont r hef & axis
[err]-pinene w thouyt on Fi

for the controIsh°§'f‘1{39\/\,\16}‘&’?%5'r b’ér%’é‘ﬁfff)%/n l%%%er% %Eﬁ ﬁeéfﬁ%enfﬁg‘ng‘ﬁ;F sdRecept
39 waxes. The X axis is indicated by reference nuneral 521, showing tine
and mnutes, and thﬁ ferihy 5 Fidigaded r@YerérﬁfeeﬁﬁE&%lnyi@rs@ts5ggrtr§hOW' ng
weight loss in [err
the data points for ethyl tiglate in the polyethylene
(molecular weight 500) wax. Reference numeral 520 is for the
graph of time wversus weight loss. Reference numeral 516
shows data points for aldehyde C-8 in polyethylene wax.
Reference numeral 517 shows data points for B-pinene in
polyethylene wax. Reference numeral 519 indicates the graph
for aldehyde C-8 in polyethylene wax, showing the
permeability of aldehyde -8 through polyethylene wax.
Reference numeral 520 shows the graph for ethyl tiglate in
polyethylene wax showing the permeability of ethyl tiglate
through polyéthylene wax. The X axis is indicated by
reference numeral 513, and the Y axis is indicated by

reference numeral 514.

_Referring to Figure 5E, reference numeral 528 refers to
cetyl palmitate (CUTINA® wax). Reference numeral 527 refers
to data points for carnauba wax. Reference numeral 526
refers to data points for polyethylene wax. Reference
numeral 525 refers to data points for candelilla wax.
Reference numeral 523 refers to the control for B-pinene
without wax. All data points set forth on Figure 3E, except

for the control, show the permeability of p-pinene through



Fi gure 5E(A) shows that portion of Figure 5E where the weight loss is
between zero and 1.4 for the [err]-pinene contained in the waxes. In Figure
5E(A), reference nuneral 533 shows the standard deviation I|ine. The
X axis is indicated by reference nunegal 521, and the Y axis is indicated
by reference nuneral 522 for weight |oss. Reference nuneral 528 shows
data points for cetyl palmtate. Reference nuneral 526 shows data points
for polyet hyl emesnvax Tielxcadiar i\seilgbicéimal) byR&ferémﬁ mureral S$80 sets

forth the gr g t S i ght |0 R0 eth

cont ai ni ngg[ err Jig‘. neer%(ya£§ éggegg%%\g %ur?élfiaﬁ:%%%; |x§'s¥ﬁ3 §P§ %’A%Xcﬁsyw ation
line for the fo yet hyl ene cont ai migng nfwer r | - pi nene.
Ref er ence nungeféé% gg@ oev%it F]?ﬁ) ngg B?V@Eﬁ h8Eha wax _cont ai ni ng

[err]-pinene and sets forth the perneability of [err]-PFnene through
car nauba wax. Referri n{%qto Figure SF, reference nuneral 538 shows

the data points Fof et Bha ‘fsattéa‘-(@ﬂqll%[ efr Figre) S5 wherertditce

nuner al 540 SM\g&tdal@sdoowt Pdt@eesarRagbabxy . 4 Reker encepoyimial 541
shows dat a p0| nts for Pol glxl ene (nol ecul ar_wei ght 500) wax. Reference

numeral 542 <HOWS 8%¢a Fot- C%JlQPF% %‘f‘) REFESTSRCE RUMRR2d 537
shows data pai3® sshars thbecgnamd;lrd atvtivk idn gllahe w theutx waxis Raf erence

nuneral 536 [ smdibge8sany SN NELRYARCT 83 ONahAT Gabory tlig; gontrol
ethyl tiglate #xtg?ﬁ wax. Reference nuneratr—>39 1S t grap Showi ng

permeabi ity 7Yl FAFERRRIgHITEFFE p82dni thare WGG?}T‘P NAfasis-] wax) .
Ref erence nurismfarebds matesal gi2sh shbes glaaphpshovd FgrpestEabalniyatef. et hyl

tiglate throyg¥recahfaula Wg soEh gg! e nce nuner al
534 for tine menut es i i(msz ?gg%’%)%a% [ ga{‘ i3 g?lg}' gi&( m}"(r‘;?g‘r al 535
for weight o ef:%}q welght 500} . Reference numeral 530 sets fogth the

Referring to diagbr efaG timd eﬁrems nueRihtl Déss | pelt cabegetndabae RRAkNts  for
[err]-pinene. gont ai ned in drox%ﬁpro%m cel lLul ose. Reference nuneral

564 indi cat eSORAPANHY M BIRGIS: [ BPFSESTCRARRSIREL 53R disndhei atandptpol yner

but nmerely sliemingi¢heline for the data points for polyethylene wax
containing f-pinene. Reference numeral 529 shows the graph -
for carnauba wax containing B-pinene and sets forth the

permeability of B-pinene through carnauba wax.

Referring to Figure SF, reference numeral 538 shows the
data points for cetyl palmitate (CUTINA® wax) . Reference
numeral 540 shows data points for carnauba wax. Reference
numeral 541 shows data points for polyethylene (molecular
weight 500} wax. Reference numeral 542 shows data points for
candelilla wax. Reference numeral 537 shows data points for
the control, ethyl tiglate without wax. Reference numeral
336 1is the graph showing the evaporation rate for the
control, ethyl tiglate without wax. Reference numeral 538 is
the graph showing permeability of ethyl tiglate through cetyl
palmitate (CUTINA® wax). Reference numeral 543 sets forth
the graph showing permeability of ethyl tiglate through
carnauba wax. The X axis is indicated by reference numeral

534 for time {(minutes). The Y axis is indicated by reference

numeral 535 for weight loss (E_Z—MJ .
cm



evaporation rate of the [err]-pinene. Ref erence nuneral 569 shows the
standard deviation for the data points for [err]-pinene wthout being

cont ai ned in hydr oxypr opyl cel lul ose. Reference nuneral 563 shows the
data points for ethyl tiglate containedgpn hydroxypropyl cellul ose.

Ref erence nuneral 565 sets forth the data points for ethyl tiglate not

bei ng contained in any pol ynmer and showi ng the evaporation rate of ethyl
tiglate. Referenckefarménal tboGLgset s5¢,0rddfelbitcy) mapbrah®¥2ngndl Bftes

perneability hyl tiglate through hydroxypro cel | ul gse.
Ref er ence num:f?ragFl 5@%’.{%% s f%?thﬁtprf‘é‘eBFaprﬁ e%lg t1fe e@éﬁ&?‘&?’r"tﬂ*/lof et hyl
tiglate (wthegtlbkisey ciefarerert inumenyl pid4y nmn)catef eaeaceomiermir 566
sets forth the h oW .1 he .evaporation of [err]-pinene, wthout being
present in an;@ B%%ng mf’&gl%fe x"lnsagg FHITEL tb?#%’fo%ls AEERREr al 561
showi ng tine iemaporutties, rand tdfe thedX-pinsnéNdi Gairededde I QiRQACEfauner al
560 show ng vve'hght loss in nmg - mMm %err Referring to Fgure SH,
ref erence numBrars 582 SheRferdhdetiatdopofen $hrofata PPLnts loat B-pigvenai ned in
pol yvi nyl al celiohout Rebermncecontadinal 558 sehgafivbobPe dakarprisdats for
[err]-pinene |.ned. ] | ywinyl _al coho 99% hydr.ol yzed. po] yvi nyl
acetate). Ref grgg%]%é{} (r%u?_r%r[r?eatl%% éIsecé"’rsf glFEt‘ r#att%ep%lé{% S%f n%ztgmyf'o?l aﬁﬁl
tiglate not cGRESFMES R PYISPFYRTPPH coRdilestd nBeéeensigonsmerad SFaporation
rate of the eshygs tfogtiat ¢he Rafter gdatsureialethyd S ater batt haeidat a
points for [egphedifagne,n [ ont ai 1N .any | yvi_nyl al.cohal, but
nmerely show n? ?%éﬁ gvggo%% ?gr]igg%%e&(%a s%l ﬁ\gntgertr%f- BP%e&/nrgF lg’?&e’faeﬁ'eer?ge
nuneral 557 s&FRYY otiHatRe gRAPFFLISWRNBeTHe BA7aF@tat £ORLY athe wfaph
[err]- {ai nene sbdwire ngtient @bmdab'ilolligyy e yvg?yﬁ al eodlte Re{&rd@@gfe
nunmeral 559 s e_sit r vi,ation for _the_data point or
ethyl tiglat eﬁgﬁﬂé)ﬁéﬁr?ﬁ%l %%lr%'i%%?. be?‘ﬁéeﬁ?ﬂﬁeaiwar?{: %\gf T)%qpsy '%3}‘
al cohol . ThERX @5@Rh fSBpwingrethe evaporation of ethyl tiglate ({withougl

being contained in any polymer). Reference numeral 566 sets

forth the graph showing the evaporation of B-pinene without
being present in any polymer. <The X axis is indicated by
reference numeral 561 showing time in minutes, and the Y axis
is indicated by reference numeral 560 showing weight loss in
mg - mm
cmz

Referring to Figure 5H, reference numeral 552 shows the
data points for ethyl tiglate contained in polyvinyl alcchol.
Reference numeral 553 sets forth the data points for B-pinene
contained in polyvinyl alcohol (99% hydrolyzed polyvinyl
acetate). Reference numeral 554 sets forth the data points
for ethyl tiglate not contained’ in polyvinyl alcohol and
merely shows the evaporation rate of the ethyl tiglate.
Reference numeral 555 sets forth the data points for B-pinene
not being contained in any polyvinyl alcohol, but merely
showing the evaporation rate of the p-pinene. Reference
numeral 557 sets forth the graph showing the evaporation rate
of [B-pinene not being contained in any polyvinyl alcohol.
Reference numeral 559 sets forth the standard deviation for
the data points for ethyl tiglate and p-pinene not being

contained in any polyvinyl alcohol. The X axis for time



(mnutes) is shown by reference nuneral 551. The Y axis for weight |oss
[err] is shown by reference nuneral 560. Referring to Figure
6A, percent substantivity is shown on the Y axis by reference nuneral 60.
The bar graph for neat geraniol using giplain water wash is shown by
reference nuneral 6la. The bar graph for geraniol contained in
candel il l a wax nicroparticles is shown by reference nunmeral 61b for a plain

wat er wash. Th raph eat er ani ol _using deterg hown by
ref erence nurre&‘él%g% r§ﬁ e’feé‘r‘:engﬁlferag 3-%1—0 'II% gaﬁ’é’eﬁ |qslra wax
mcroparticles is shown Wy.refghence nuneral 62b for detergents. The bar
graph for fabrwet;%éf%%ﬁ?eirﬁg—aea# geranbylreatsrerrnwmubgraletéPence nuner al
63a. The bar graph or€® gefani ol contained in candelilla wax

m croparticles in fabric softeners is shovvn by reference nuneral 63b.
Referring to Figur subst IIVt (percent) i wn,on rhe Y axis

i ndi cated by referg%ceefrﬁ ?%I TP Ref ePeHE ttnﬁﬁé?%ﬁn%égﬁt%eltss F¥"Ph t he
substantivity aof thea¥ gedanbpl réferenpeabwmeratlietOwasfhenbpol gethertorabri c.

Ref erence numgfgh Qéf?am%ﬁt as{:;gthow@n slaRdaggsiayi ahda vyl QQfé&rnctehe neat
geraniol in a plain_ water wash Ref er ence nurreral 65b se forth the use

of neat geraniBfeEAtaPLdr at ed™f n PEAndEIFPN a ‘?ﬁaxgﬁ’f%’r“é’ﬂ)arcﬁn&laége?orma pl ai n
wat er wash. dRaflel bhige waxneiatohitichet sisf gholint by sdéferdace dendratili on | i ne

for the encapsdihatgd 9§138h0kaddt cvagﬁie' "ﬂhleawagféihngola e GeM@ii®n Wash.
Ref erence nune€ral 66a sets forth the use of neatrggnﬁram ol 1n a_detergent

on pol yester fHBPECcY. deteﬁgf%rr e‘ﬁcéh?]"lﬂn?ﬁ’afe%%'ﬁng‘ét o7t F243ne TR% B5F
gerani ol encapsapht édri meajargeebnidla inaxanielidiar Wa| mcugpedtiies dst er gent.
Ref erence numesialinbdf Seksehdd tnklm&f‘é%. 4S8 £fr RRALr rt§”' Oilhe' Ba@

sof tener on pol yester, fabrics. Ref erence numer a ts f h 't he use
of gerani ol erﬁf’é’pgﬁp’é’c‘échfﬁe%%ﬁ?déwlP%Ft\/\é?rﬁ?’ccfloﬂérf"’i‘?frb Yusé ‘l’eﬁ‘cﬁ fabric
sof tener on poluwesber 63abri cShe bar gfdeherfomnggererBiogurei€inéde iX axi s
shows subst antd,yiabys ] il Vel R AbpREE £81620 % 300 | &, 400U Y LRl sce
nuner al ef erence nuneral
602a sets fortipfeRencs QUBLIHeHPGALAXOLI DE[err] in a detergent on cotton
fabric. Ref erence

_Referring to Figure 6B, substantivity (percent) is shown
on the Y axis indicated by reference numeral 64. Reference
numeral 65a sets forth the substantivity of neat geraniol in
a plain water wash on polyester fabric. Reference numeral
65a' sets forth the standard deviation line for the neat
geraniol in a plain water wash. Reference numeral 65b sets
forth the use of neat geraniol encapsulated in candelilla wax
microparticles for a plain water wash. Reference numeral
65b* sets <forth the standard deviation line for the
encapsulated geraniol in candelilla wax using a plain water
wash. Reference numeral 66a sets forth the use of neat
geraniol in a detergent on polyester fabrics. Reference
numeral 66b sets forth the use of geranicl encapsulated in
candelilla wax microparticles used in a detergent. Reference
numeral 67a sets forth the use of neat geraniol in a fabric
softener on polyester fabrics. Reference numeral §67b sets
forth the use of geraniol encapsulated in candelilla wax
microparticles used in a fabric softener on polyester fabrics.

Referring to Fiqure 6C, the Y axis shows substantivity

in terms of percentages and is shown by reference numeral



nunmeral 602b sets forth the use of GALAXOLIDE[err] encapsulated in
candelilla wax m croparticles on cotton fabrics in a detergent. Reference
nuneral 603a sets forth the use of neat GALAXCLI DE[ err] in a fabric
softener on cotton fabrics. Referem2 nuneral 603b sets forth the use
of GALAXOLI DE[err] encapsulated in candelilla wax mcroparticles in
fabric softener_on cotton fabrics. Referring to Figure 6D

substantivity £¥er ceReferecettsreh 8R22 héets akPethusthfy Y38 ePEnB&2huner al

604. In FigureafioLtpE®r ence naydRrgkn60%a r@ktess trabihe. userereraned
GALAXCLI DE[err] in_a detergent on pol yester fabrics. gReference nuneral

6050 refers toP¥HfFadsE92p FRUSAHEEEDEFRS? ryse ifc SHLMFNTEF | APCIRMLRFET a wax

i croparticl esih ncandétiangeniaxf oiidiogapi ey est eéotftRBr | fabrics Ramergnce
numer al 605b' refer standard dev Lon for se of oLl DE

ot | e L
encapsul at ed i%e%eafﬁ%lé‘f:i I I%%\%/ﬁincrﬁ @P&e)’éar i—i‘g-é%ssevﬁst ﬁ°£a%é:?!‘§r%seent°§§ﬁe% | yest er
fabrics. Ref cGALPXOLADEES dln 6G6a fadkécs softdmerusenof covin GMakxOkbs DE[err]
in a fabric softener on polyest fabrics, Reference nungr r gefers
to the standar %é\?f‘&?i 8§m8¥a‘t don at 3-%of f%retZ‘t @Lmlg[ g%"'f‘?polq%’)g fabric
softener for usecapsupetsdstier dardelddla Refgr anceopaneiclles60b8b rfebeis to the

use of GALAXOLLDEI8EE] oeNeRRsH! ghgdEn candelilla wax microparticles in a
fabric softener for use on polyester fabrics. Reference nuneral 606b'

refers to the standard deviation of the data for GALAXOLI DE[ err]
encapsul ated i n cameébrtirgy wax Mgoroped,t isubesaidivitige (petdenat) f dAbr et

sof tener on pokyest %56&-?%;}&%8@[ usipg ﬁexfe%ﬁwgn&n%rg;gyé@. 'n %*1%‘4:%9 t he

7
sust ai ned rel ease of err| - over a perio tTwo days as the neat
aroma chemni cal 60 af§fersifien DB EdpsAP3R edeferh tocafifel FRa °Ff waRat

m croparticl escardReiepehog nunRtakgdlt igidigodlestdrhearaxd s. Kederehsse
numeral 71 indicates the X axis in time in days. Refgrence nuneral 72 sets

forth the graphutesnalt ABSR FELEFs the thears ORIEASEIANIEIRE 1 |encap@iidtedcd nuner al
72" sets forthcihe1dai@ wax microparticles in a detergent fo#3 use PehNts for
the neat GALAXpoly%%[tgzr:r]f'abricRse.f erﬁ,‘g e%egggeggltfer?a Séot_sz_'_ refers to the
standard deviation for the use of GALAXOLIDE® encapsulated in
candelilla wax microparticles with a detergent on polyester
fabrics. Reference numeral 606a refers to the use of neat
GALAXOLIDE® in a fabric softener on polyester fabrics.
Reference numeral 606a’' refers to the standard deviation of
the data of neat GALAXOLIDE® in a fabric softener for use on
polyester fabrics. Reference numeral 606b refers to the use
of GALAXOLIDE0 encapsulated in candelilla wax microparticles
in a fabric softener for use on polyester fabrics. Reference
numeral 606b' refers to the standard deviation of the data

for GALAXOLIDE® encapsulated in candelilla wax microparticles

for use with a fabric softener on polyester fabrics.

Referring te Figure 7A, showing the sustained release of
GALAXOLIDE® over a period of two days as the neat aroma
chemical and  when encapsulated in candelilla wax
microparticles. Reference numeral 70 indicates the Y axis.
Reference numeral 71 indicates the X axis in time in days.
Reference numeral 72 sets forth the graph for the use of the
neat GALAXOLIDE®., Reference numeral 72' sets forth the data



forth the graph for the GALAXOLIDE[err] contained in the

candelilla wax mcroparticles. Reference nuneral 703 sets forth the data
points for the GALAXOLI DE[err] encapsul ated in candelilla wax

m croparticles. Ref erence nuneral 7Qfgsets forth the standard deviation
for the data points for GALAXCLIDE[err] encapsulated in candelilla wax

m croparticles. Referring to Fi gure 7B, reference nuneral 74 refers
to the Y axis which_ref rstoth of aronmm chem ca erani ol )
remai ni ng on HYHER ﬁ%l’frEil Caf§? Fef’ Sﬁ“u afé*f%“‘?eefné‘}“‘?rfg é—g S%%xi s

indicating tifertal twd ea;s.-aphn £5yY'S chBefmmmm%eeahtJ&eaet $nf ot the
graph show ng ng e rel ease of neat %eranl ol Ref erepce nuneral 701
Tt rorh 1 HEnaat e s TGTOPHE ISRt - goRaRE DCoRaNBrEPE oL BF e 702

sets forth thrzhandar dadevipaihon f:ﬂd’ tie chataxopopett Sexfcﬁpsﬁhadaeain
gerani ol . Ref & gngﬁ[ natjr’g;r aImiYCZO ets31 Qrt h %hgelger %%h nf}_lg)nr rgye%eft Ee'PJ rel ease
e

of geraniol enca in can T5%hax T oT Opar e 63
nuneral 79 seieFtRorthe t féandazd peeniationor for gdihgni 6kta  @edapsul %ﬁred in

candelilla v&XaRbLitHIaLhtdds@3atEMQr BRCRINUNR Rk A8cS88axthRiLd. the
standard deviation for the data points for geraniol encapsulated in

candelilla wax m croparticles. Referring to Figure 8A, the Y axis
i ndi cat i ng odor i RépNihy es mgm:@l espf raferQnt:s hitdreat gd byreed etence

nuner al S, | t| QuUrsS i.s | di_cat ed b ference
nuner al Ei’%e?&eﬁa)éielsnuw%er Sl rgggr ef sk{’]o Ji‘acegnrtaﬁ)’h a’fmmaor I ﬁ%%%ly ty
Ver sus t| rre f Gerppig¥larerating @Bnbrm ibgAz, whnch regatemminamedal {25 gr ance

361 f Rtel;1 er@i@esn@teertaé f8c3 Jx@gerlﬁdi@aﬁlh@ @iaph oef r@@@%séf nixenaaw \ég; sus

| e or e . C | nat!l on O nc enc al e ra nce

Rotorr i ng 1 o TAtaoPRcE e et Vo sr el e B, Gaaob  hoat o e TRERAE) 84 f or
odor di ffusi \/ﬂetl}aaaq of somte gefariicl). TRefederme aumsralndiddatsedsbyor®f er ence

numeral 85 f et HQ@a'&lﬁQHr&r tﬁefﬁéﬁns@rmw al Réﬁrenééq%%%aihfoﬂraph of

odor dlfoSIVIeé)d{ versus tinme for fragrance S in conbination wt
44 encapsul at%d FPEdr dheesBRferd aapsher funthaldasr PatitEafas 'flhe'e gr aph
of odor diff usdati gyrarsiosus RdfRehe¢ rfumagi RITIe s&té NEcr@RDL A graph WEdh

unencapsul at E‘thef rﬁggaggergﬁé‘ase of geraniol encapsulated in candelilla
wax microparticles. Reference numeral 79 sets forth the data
points for geraniol encapsul'ated in candelilla wax
microparticles. Reference numeral 78 sets forth the standard
deviation for the data points for geraniol encapsulated in
candelilla wax microparticles.

Referring to Figure 8A, the Y axis indicating odor
intensity on a scale of 1-10 is indicated by reference
numeral 80. The X axis indicating time in hours is indicated
by reference numeral 8l. Reference numeral 82 refers to the
graph of odor intensity versus time for fragrance 8 in
combination with encapsulated fragrance 361. Reference
numeral 83 refers to the graph of odor intensity versus time
for the combination of fragrance S and encapsulated fragrance
361.

Referring to Figure 8B, the Y axis is indicated by
reference numeral 84 for odor diffusivity on a scale of 1-10.
The X axis is indicated by reference numeral 85 for time in
hours. Reference numeral 86 indicates the graph of odor

diffusivity versus time for fragrance S$ in combination with



Referring to Figure 8C, reference nuneral 801 indicates the graph of odor
intensity versus tine for fragrance S and encapsul ated fragrance 885.

Ref erence nuneral 802 indicates the graph of odor intensity versus tinme for
fragrance S and unencapsul ated fragrangg 885. Referring to Figure
8D, reference nuneral 803 shows the graph of odor diffusivity versus tinme

for fragrance S.nélé] ﬁ&f&@@sﬂ@g&aﬂc&rman%z&&énce Raherences nymc.ealte§04
i ndi cates the dor dlff?SlVl versus tine_ for. Tragrance

conbi nati on wi ﬁ’é??g‘aﬁ uPHR e GLEF AT HhTde vaRyls time forplragy ot ii‘l gure
8E, reference nuneirsdti865withducetapsubheted Lrhagodnaeddfli ntensity versus tine
for fragrance S and encapsul ated fragrance 075. Reference nuneral 806 sets
forth the graph of odor intensity versus tine for fragrance S and

unencapsul at ed fradfehfEE R 50 Fijure §Raf ERFRTRICLOMRISF e E8E, 1T B &R Ce
numer al 807 shehe ghephgrdphdef densdty fuesisuist yimerm:rs fragquarfcer sf magr ance S

and encapsul at gd.f5agm, %@&efzoa@an%f@srsencae@%@{ n§:9e8:a§efe§zfﬂt;&£e 3@@ graph

of odor dlfoSIVIty versus tinme fragrance and_ unentapsul at e
fragrance 075. tFReSERR}Y &5h8d %ﬁg’@’é%ef‘st-ﬁ%lt‘@’r‘i’é‘scéfﬁ &ty EFAFTREELhE #BPnot es
during storageuaetcadhesesd tfrathendeaigss. Referring to Figure 8G
reference nuneral 809 sets forth the graph for odor intensity versus tine
for fragrance S taken alone. Reference nuneral 810 sets forth the graph of
odor intensity ver RREeEFiRS fior Fipatmaride Sefekancet byeanzdr 808 t Hhuifc &p8ul at ed

fragrance 361. graph of Red&f rdiguboviiWers8k, rimé ef&m&awaﬁeal s8hhdsets
forth the graph_of_o usivity versgs tinme for rﬁgg e, S taken al one.

Ref er ence numefara®T agfgglsgfa@rr?ﬁc? e >gr apRTef o580 R M i tVPRFERE s ti e

for fragrance Sheageaphi flior ‘odor diffusivity versus time for fragrd&be¢§o¢b|nat|on
wi th encapsul atggh;{JAghaREE ulblcapsylhEed DEILEMEORESI Ning t he

encapsul ated fragrance clearly provi des an advantage over the neat oil.
The observed difference in intensity between these systens is |arge enough
to provide a perceiRed@rdidd croef¢gure 8E, reference numeral 805 indicates

the graph of odor intensity wversus time for fragrance S and
encapsulated fragrance 075. Reference numeral 806 sets forth
the graph of odor intensity versus time for fragrance S§ and
unencapsulated fragrance 075.

Referring to Figure 8F, reference numeral 807 shows the
graph of odor diffusivity versus time for fragrance S and
encapsulated fragrance 075. Reference numeral 808 sets forth
the graph of odor diffusivity versus time for fragrance § and

unencapsulated fragrance 075. These graphs suggest that the
carrier retains the topnotes during storage and adheres to
the hair,.

Referring to Figure 8G, reference numeral 809 sets forth
the graph for odor intensity versus time for fragrance §
taken alone. Reference numeral 810 sets forth the graph of
odor intensity versus time for fragance S§ taken together with

encapsulated fragrance 361.

Referring to Fiqure 8H, reference numeral 811 sets forth
the graph of odor diffusivity versus time for fragance §
taken alone. Reference numeral 812 sets forth the graph of

odor diffusivity versus time for fragrance S taken in



Referring to Figure 81, the graph indicated by reference nuneral 813 is for
the odor intensity versus tinme for fragrance S taken al one. The graph

i ndi cated by reference nuneral 814 is for odor intensity versus tinme for
fragrance S taken together with encapsul48ed fragrance 885.

Referring to Figure 8J, the graph indicated by reference nuneral 815 is for

odor di f f usi vi t%/ n%%&'for}'ﬁ?t Oé&%gp%%?g%e g %%?Fala%ne Thfe 9r§9?| L for

i ndi cated by referéence nuner usTvity versu
fragrance S tak@ﬁ‘tﬁé@é‘me?hw epcarfedgsed afsagranggr searggsprovides an

Referring to Fighiiaar8fe bher gtwphnéinli ¢at.ed buereﬁﬁmae digferaice8lih i s for
odor i ntensi ty Mersus

ti or fragrance S tak nalone I di cat ed
by reference nuﬁmrafl@iébw%wef%rt%e(f% ?{ﬁ’feé‘}fsﬁtsy? l?é’ofl‘i’h Ofg’r%P?a(lg%ance S
t aken toget her nhirchived gifdeaewzk.f r agr ance 075. Referring to Figure
8L, the graph indicated by reference nuneral 819 is for odor diffusivity

versus tinme for fragrance an he ph_indicated by reference
nuneral 820 is for gag‘?“&f’f’f %]%%1 Qfsﬁg %é’%f SPFTREGF At & SSeF B
together with envepsul £18d s agpandéleowdorThes@ergn&phsvesﬂww tthae tfr vol une

and the tenaci tﬁﬁ:a%ﬁ:aﬁé‘é?aﬁs’e'i}?ézﬁcklfohégr aRge Qvapd Sinkliohedd than-drlabtn&
fragrance S taken al one up hours. The encap sul ati o%osy§tem may be used

to increase suldSPEAet \ﬁ—’tﬁyls for °d°ﬁef’é"rer’15ﬁ§5’t‘be‘l§ PuTrERQACTt HPSEABEE dhti al | y
hydr ophi | i ¢ surfaehatdégdherswitibshaapsulldted Srdgreety &8Gat ed on and fixedly
bonded to the entirety of the outer surface 95 of the si ngl e phase solid
solution 91 in the formof a continuous subm cron_|ayer surfact ant

92. The particl BefERANGgt UFfoxEeadl, B4t %%PPchhéP%jcﬁ?tleﬁ %YSFPEﬁFE‘P‘EFn | ayer
is i ndl cat ed bynumiel e§i® ilsuber a:ldOQOdJ.ffunva,ty versus time for fragrance 46

Referring U0 Fioug 98, dhie subst antholly, NduoByiLi A SHEL afkant OPFs |

| ocat ed proxi ma 0 an I at enea enttrtety of
the outer surface DO5 wion HEfSusitiolversan Ybue afﬂif strsgranes af | 2%¥#% hi n

the internal maddexn¥olwit® oABSHHNALEE BRJLEEcHPBBELCl e is shown using
reference nuneral 904, and the particle itself is shown by reference

nunmer al by reference nuneral 900.
Referring to Figure 8K, the graph indicated by reference

numeral 817 is for odor intensity versus time for fragrance §
taken alone. The graph indicated by reference numeral 818 is
for odor intensity versus time for fragrance S taken together

with encapsulated fragrance 075.

Referring to Figure 8L, the graph indicated by reference
numeral 819 is for odor diffusivity versus time for fragrance
S taken alone. The graph indicated by reference numeral 820

" is for odor diffusivity versus time for fragrance S taken
together with encapsulated fragrance 075. These graphs show
that the wvolume and the tenacity of encapsulated fragrance
075 is higher than that of fragrance S taken alone up to 5 hours.

The encapsulation system may be used to increase substantivity.

Referring to Figure 9A, the substantially hydrophilic
surfactant 93 1is substantially, entirely coated on and
fixedly bonded to the entirety of the outer surface 95 of the
single phase solid solution 91 in the form of a continuous
submicron layer of surfactant 92. The particle having
surfactant coated thereon in a submicron layer is indicated
by reference numeral 80.



Referring to Figure 9C, the substantially hydrophilic surfactant 917/913 is
both (a) substantially, entirely coated on and fixedly bonded to the
entirety of the outer surface 915 of the single phase solid solution 911 in
the formof a continuous submicron | ayefiof surfactant 912 and (b) | ocated
proximate to and i nmedi ately, substantially beneath the entirety of the
outer surface of said solid solution 915 and substantially wthin the
internal matrix vidiersing TheFsgurfeaciBantthei tswbrtantaiafdy r hydxaphiddei s

indicated by r %ﬁﬁ»ksa%tnug@s al; 91yhcarde p%&ﬁasé@nttow 44 nihfesssiRay cron
llayer is indicated ?ﬂ:‘é nuner article LS

1
i ndi cated by r &PBFE aﬁ&ﬁe‘?%ﬂeaﬂotherh%‘téﬁaf‘ﬁe°%ntht%é’“ﬁﬁgefu%f&c?aég—916
the particle, iof ithh cabkii byolwfienersa namrer ahb&ahtially wifhjur &8e10A and

108 set forth uheebiaghanes. dhlys! O RVaLUAL] AR SXE AP0 AR Qhlai N the

di ffusivity and perneabi | ance erial s and other, active and
bi oactive ingr é‘&i"éﬁt%e%%’élcﬁ ﬁ‘“{“ﬁ’é"‘]p%&ét i Spe Rartiftenttseht Fhehrurt
sanpl-e on bl ot ber sefextineat monelryl ref eeatendaumeneatall80d. are supported by
support 1002 in container 1003 havi ng opening 1004 to the atnosphere. Air

flow through line 1010 is Slrjrg‘gl ied fromair supply 1005 throg h t,g?e 1006,
havi ng pressure gauRffefd699 nedsfitIHG t9e &0 f%“g’ﬁlzan%tlél e fias side
wal | 1012 t hr osghfadtizait BETfEBalsmethr obe shb8fantsidldgatetireTempatatur e

probe 1009 i's gt ached: fQueMBREAL WS (RNCLOL-JAPT: (ANLALASTsl003, has

base 1001. The overal|l apparatus 1s I ndicated by reference nuneral 1000.
Fi gure 10B set £XBoff htl?f t9PVE RPaSe ERbiheARatR B ERgh% IPGR 8Rodi ng t he
use two tandemcohapbens i0Bmxrandldi3bs Sontaitaat d00Iadi $bsUpplaited Wi th

air flow througly L upe 10102 Vi g, oS  RHDEncIO0IP whellie cabr flow

line. Contain suppli t ube
1010b with entirety of the outer surface of sald4¢oll§"§9;§ﬁ;@p érdoo7a in

its line. Air sabppintifaiom |wicalhonchk00SneeRpll eﬁaﬁtirx t Ropargh | i nend 006a
aving prosSUr S, 0808 A0R vl LhE fhe, | RIIRESH & L. LLOy Jhe R 1 o

is then split between 11ine or air cont ar ner a) and
line 1006c (fomumera¥|hb-ng e SuRfdtsat 11@9131;) t r?p‘é?“h@-’iﬁne lavebel1009a is

usedbfor cont aiiRgl cdQBabyanck Aee 8P atnuﬁg,aﬂr oth31009bmes psegh dier gont gl ner
1003 Tenper at, ro 0 s attac erature 08
T at o n A HAEC LoD Sy D0 el e TBERTToLP T EHRCL A0 ol YD

Cont ai ner 1003subfiaceo Pk nthel @8kicks, iheindbpted byansfererCermmerrdr 21903b has
openi ng 1004b at the opening

Figures 102 and 10B set forth the fragrance diffusion
evaluation system for determining the diffusivity and
permeability o¢f fragrance materials and other active and
bicactive ingredients used in the practice of our invention.
The test sample on blotters indicated by reference numeral
1001 are supported by support 1002 in container 1003 having
opening 1004 to the atmosphere. Air flow through line 1010
is supplied from air supply 1005 through tube 1006, having
pressure gauge 1007 measuring the air flow. Container 1003
has side wall 1012 through which temperature probe 100% is
located. Temperature probe 1009 is attached to temperature
monitor 1008. Container 1003 has base 1001. The overall
apparatus is indicated by reference numeral 1000. Figure 10B
sets forth a top view of the apparatus of Figure 10A showing
the use two tandem chambers 1003a and 1003b. Container 1003a
is supplied with air flow through tube 1010a having pressure
gauge 1007b in the air flow line. Container 1003b is
supplied with air flow through tube 1010b with



thereof . The overall apparatus having tandem containers for testing
purposes is indicated by reference nuneral 1000'. The system shown
in Figures 10A and 10B has as its primary purpose the sinultaneous

eval uation of an air freshener's perfogpance for its hedonics, intensity,
vol atile content and weight |loss as a function of tine in a controlled
envi ronnent of tenperature and air m Xing. The fragrance diffusion

e}/fll uat i Oln Sypt&4Bure gaigslViwy7st 8k i ons hehweenasr Ia@gl L@t OF oM Sl)b&‘ataemrt hat
allows only a t] ,Teasur eent s a ale test of

per f or mance |1Q§-$a%/spé’é’ nyajd“és ‘él&h ?6’6?11%%“?’?%\/\51:3 rllllr se?\%ory
testing. 1007 Hen fthaglmﬁ:éOdmé$meonlev§l%t| Ghesgdr efhqw G\?l teen a

control | ed enyhyOnMBikueleRatyiah! q%sﬁ or(fbpt Q1§e@§&ﬁ%ganﬂ1@naééﬂ-t'a§ﬁ‘ér
measurenents o frag gnce S _perftor fragrance
y

he
di ffusion eva f"é‘?n—s?ﬁ&v\nﬁf?‘h "’Fj1 Lfi@‘é’“l‘b&" GanipEner &F‘&?—F—EES a
cyl i nder havi hepreraéhght podbdel ¥an :adaoweCBOfmdca‘dxauneES 6f%2.a amtli us of

bet ween about + dm, 43¢, 30 %?o%@d 2098y UTs omspgtw @aﬂesl&arl 3ig30. 2

mMerr]. The interior is coated Wirim alum numfoil-"to ensure that_no
f ragr ance abs'B?‘E%e’:laﬁPB’atWé@ﬁalliggg—- e 25FFCHIdW0 LBPET TG W“ét?ﬁbe
t hrough t he sl@@Sibet wespezboute drabd abotH I ahmathedn thetdutaremmext endi ng

to the Centerm@ﬁlttof}e1§b§§bercOnI§'ﬁuetre'IB§§@tﬂérseob&ﬁ@ntleUQLb?d y;havebrs ored by

a gauge Iocated bet weem_ about 10 ,cmf rﬁ't‘ﬁé ottom An
opening wi th 8° dP &Mt erc‘iﬁ‘ftab’éﬁ\ée@—% 3ﬁd°%‘b“€‘ﬁ1 rfeo;?p&f’l??le

cylinder to athewecd.r ﬁ'he)vmmdlbdappalrateslsltavynge‘sandagx cofrhaeumrls féow is, on
average, bet V‘@@Q\hﬁgoﬂﬁr}%%%saﬂg ]n[dqggtéﬂ Weleference numeral 1000°.

48 m nut e. I's air flowreplaces the whole volume of The fragrance
di ffusi on eval uation systemvvlth fresh air every 2 hours. The air flow
through the chanbemhel ssysaest 3nbwitit 1R PLessasr e103f red Vi ledxouss Oibs and 2

psi g. Re m}:‘ﬁ]ﬂ thB{ s%ur%hé'lpél E@albéo%@ SE’@aeﬂxafktﬁEﬁ“ ign af, the rotor

bl ades 1106 aci sion nach m Xi n ead exerts a_ powerful
suction at | oéaﬁmeﬂmp%rrfamwel rfqalletsahéd%félqsd Hetansiiiys igZale nto the

rotor stator assesHy Hn&%ghﬂ_hﬁa:{sohaté Ofhnicsi® fogCt ok ah acemsoilé?. The
out put fromthe_ assenb

ref erence nurr%’r“élrmﬁ‘ﬁgl:y %’hée%%erragfe}%égg{} ggisf sm}xglmg[g’ghadﬁl égg\%ggt °d by
numer al 1100. difR¥sdeni gyaleetRiogusystaB, igeat ridvrial sfasion tbﬁéﬁe%ﬁifves

materi al s 110484 QWakEYS shBeedefdthaiM ol bhey VRRAIRAda WhREEsRAKNES ©

subjected to a nd a full scale test of odor performance in a specially
designed room that allows only sensory testing. The
fragrance diffusion evaluation system provides a controlled
environment that allows for both sensory and analytical

measurements of a fragrance’s performance at low cost.

The fragrﬁnce diffusion evaluation system, shown in
Figures 10A and 10B, comprises a cylinder having a height of
between about 50 and about 75 cm, a radius of between about
15 and 30 cm and a volume of between about 0.1 and 0.2 m’.
The interior is coated with aluminum foil to ensure that no
fragrance absorbs into the walls. The air flow is provided
by a tube through the side Lketween about 3 and about 10 cm
from the bottom extending to the center of the chamber. The
temperature is continuously monitored by a gauge located
between about 10 and about 30 cm from the bottom. An opening
with a diameter of between 15 and 30 cm is at the top of the
cylinder to allow air flow and odor intensity testing. The
air flow is, on average, between about 900 and 1,000 ml per



mlling action in the precision machi ned cl earance between the ends of the
rotor blades and the inner wall of the stator. Referring to Figure
11C, stage 2 is followed by intense hydraulic shear as the nmaterials 1104b
are forced at high velocity out through4Bhe perforations in the stator
1106, then through the machine outlet and al ong the pipework 1103. At the
sane tinme, fresh materials are continually drawn into the workhead at 1101,
mai nt ai ni ng Lheudd Xi ngha@dapﬂnmdsug g¥Slates the wHdRBervoilnget ofFitgare 11FE,
the single-s 2|n valve asse valyve d S used to
adj ust the f%ﬁ%‘ﬁaﬁ\ﬁﬁr uawﬁo%""flua 51911 S%ﬁ“dwg{ﬁ v\fal}r']%?1 =5 ?'tlhon 1114a.
Referring toh®axfw e '!qu: aiE e througdy sthieprahigmpex whs %‘?‘%ﬂfé“%af“v'e assenbly
for the honogeaisifife cYabatereBangloRtldld dngl uspshd.0 adjust the first stage,
and valve handle 1112 is used to adjust the second stage. The

two-stage val ve Assenbly CoB A 983l Fhel%haegeg@%tm@wtwa

Ref er ence nuner al refers o the in tage val ve assenbly,
and ref er encEotRrediades 141 108f evithi® t kBe o RIS SHPN t H%acﬁ‘\%g B¢al ve
assenbl y. Refeianc exavaer al polbtBul efiedtioho at heopasisagenay db:awwagn t he

inlet 1113 and the outl et 1 The al,L, .t st r V&l Mg, assenbly
is indicat edgg <1Sfer ncsglﬁérré“raé:lenilflolge( félr“*ral"n\wl %ure aror

49 11D, Fi gas@nbﬂﬂD_ELt hé"hnometﬁpmmeééepb%rﬂt agé%sr?oL-}-.—M X8f 1120

cont ai ni Ng Mo¥tPg Shidht thd l12sdempaysSieadt hl&&laedoxfxem t ahlk. wodlttead
honogeni zi ng.eq

tasenb |sshwn he re

adj ust nent s gt éﬂ%‘/ﬁe egl %yt ﬁe%‘%‘/ﬁeqc aereawh %‘)fpfé’tegg?l IC)&%ﬁ%rgef erence
numer al 1111 isabedidededebvepisrapes H@ﬁ'&raheh!l_ol 'S §H§%‘f¥ll§‘9 F‘éf%‘rgé’l"?@e numer al
111|2 P e?lsuashgaggﬁnlfhéau soﬂs&dtrtea Rk or mhhsl&zfajl@WIthlil tmdandegt ai ni n?
emul sion thr at as oling ¢ and recycle
line 1114. Tgﬁge%ﬁ r&amgytﬁ%%fr vﬁlsrlehgg?%nperast%hhgcg%é% wgd fl 0\>//\,1 ng
t hrough |i nemillgng neatiohe inwghet agecmovxe masbémtd yelsfrencs sbategBhed to

gear box 1123y J&@oe\l&{ea%urpmg@& Zind0t BE UipRB N2 BIS 92 MHhy statbndi cated by

reference nuneral 1110 Referring to Figure 11G the
rotor/stator m xing assenbl y, the initial blending operation is carried
out in Referring to Figure 11C, stage 2 is followed by intense

ﬁydraulic shear as the materials 1104b are forced at high

velocity out through the perforations in the stator 1106,
then through the machine outlet and along the pipework 1103.

At the same time, fresh materials are continually drawn into

the workhead at 1101, maintaining the mixing and pumping cycle,

Referring to Figure 11E, the single-stage homogenizing
valve assembly, valve handle 1112a is used to adjust the flow
inwardly at location 1113a and outwardly at location l1l14a.

Referring to Figure 11F, Figure 11F sets forth a two-
stage valve assembly for the homogenizer. Valve handle 1111
is used to adjust the first stage, and valve handle 1112 is
used to adjust the second stage. The two-stage valve
assembly contains seals 1117 and gaps 1115 and 1116.
Reference numeral 1113 refers to the inlet to the two-stage

valve assembly, and reference numeral 1114 refers to the

outlet of the two-stage valve assembly. Reference numeral
1118 refers to the passageway between the inlet 1113 and the
cutlet 1114. The overall two-stage valve assembly is

indicated by reference numeral 1110. Referring to Figure



steam heat ed feeder-tank 1140 equi pped with stirrer 1146. Fluid fl ows
through line 1144 into rotor/stator m xing head 1142 control |l ed through
control box 1141. The fluid then flows through line 1144 into three-way
val ve 1150. The fluid flows through coojpng coils 1143 and 1143a. The
fluid also flows past the three-way val ve through recycle lines 1147 and
1147a back into feeder tank 1140. The rotor/stator m xing ass

§ ] enply is
i ndi cated by r&fsr eRt®funki 131dde homogeniging, ¢ prept Iﬁsﬁﬁ?ﬂé@inA,
fragrance matakeal liRoorvobatrdingemik20d Ehafts X1IRough 4 | steeak?B8atsshtrol | ed

by val ve 1202.fee§iegult%ﬁlg.eou§kg, hﬂgg)éggh[ﬁndgqcl&%m@ﬁct fL Qe PPt 8k NERoWk2 04

heat ed using heater 1205 flows t I'ne /7 controlled by val ve 1206.
Bot h fragrance*yk effieal EWPSEFoRr PESRINGE R UF PR FYERPBUYReF$iTestb 03 and
1207 are bl endeidsitRstagd rnipnidanied208s Whanh ity aleSeremps ppadrad t hlloat er

1212 The L hussnd QLECCLALANG: PASER, LNCUON, iy 12].SecaDLAGY bidledit val ve

1218 into bl ender S mu ously W th product “evol vi ng fromm xer
1215. Thus, su¥lZct artreFFare ceanasi ddr2159usebvke tIRdtgR thentlov ©f14

past controlfiuivakyerainiddlemul savfl rdubhk ahenhweéwaWdlpisDIvadge eaus

m xture from cgnt,ajne 21 reheat Si h r " ugh
line 1213 pastcoc?t&%bgo‘d\]/la Mzaﬂlei%ﬁfggcn% xllq%e ;ggséel %%%g%fgééﬁg\ségggeggue?pped
with heater 1284 momheorsrihgctanperaduseust nf g S1peingdprough line

50 passed t hraeghnkdnehd 2wb-g8ste CRlveObsy@ible LR16h i id atrlaehedrtal220
along with product fromline 1219 r ' lg%gg}g:ergégﬁb d/ or
rotor/stator h_e:ggr:f é’ﬁ%a%kerﬁ?esfgggg%g%%og;%ﬁ%ﬁee%gl g usi r?g th%p
honogeni zer antf dRdieriend Srarofensngn wHearl & product is passed through
| ine 1223 past control valve 1222 into solid phase particle formation

vessel 1225 equi pp«r%gfg@%_qlgco%i ng. 'e;s£31t§24,t1,94 aRRAL AL s GOMRORELY S 1220

and 1225 can be coinbi fnied I°'nt 0 asse I190 as"shown in" Figure 11G or
assenbly 1110 asseshdin the Hgihiell1ppendinpheperatian A Farriedl e Surry is

then passed thsQu@hnbitdy 12lePatank0ntsol e¥aiptedl 3AGhi Hitaraeresses. for
further utilizati.on i

) Referrin fo igure ,1 fr. n
material  fronk Coft A-REF TFSGS sib%esg-lééit ﬁ?gﬁgﬂjﬁﬁrﬁgg% u%%gg gcgﬁatdr ol
val ve 1258 inilf2 qengeplled 2ggroughqabpred bowi Adlheaffde flupdjthen
?2 r5r121| taneous| éfld%%' Yﬂﬁéug@&n@iﬂlé ;I\m iﬂéﬁ“t25 ﬁ?@é-ﬁ&a’}efraﬂx?e?—ilng m@d;mimlgggt er
is passed_throu control Tine, st v 25§| o.M xer :

Si mul t aneous| yE+Er ftgﬁ?‘é PPHHE ot anﬁ?\%’? ﬁﬁg%@se b %;Sagha e 1254
past val ve flows past the three-way valve through recycle lines 1147 and

1147a back into feeder tank 1140. The rotor/stator mixing

assembly is indicated by reference numeral 1180.

Referring to Figure 123, fragrance material from
container 1201 flows through line 1203 contrclled by valve
1202. sSimultaneously, polymer and/or wax from container 1204
heated using heater 1205 flows through line 1207 controlled
by valve 1206. Both fragrance material, polymer and/or wax
flowing through lines 1203 and 1207 are blended in mixing
tank 1208 which is also equipped with heater 1212. The thus-
formed blend passes through line 1219 controlled by valve
1218 into blender 1220 simultaneously with product evolving
from mixer 1215. Thus, surfactant from container 1209 flows
through  line 1214 past control valve 1211, and
simultaneously, water or agqueous mixture from container 1210,
preheated using heater 1230, flows through line 1213 past
control valve 1212 into mixing yessel 1215, also equipped
with heater 1231. The surfacﬁant/aqueous mixture is then



1255 into m xi ng vessel 1260. Whil e m xi ng vessel 1260 is engaged in

m xi ng fragrance material, polynmer or wax and surfactant, agueous
conposition heated through heater 1265 in container 1264 is then passed

t hrough |ine 1266 past control valve 1263 into bl ender 1268. Pr oduct

m xed in container 1260 is passed through |ine 1262 past control valve 1263

into bl ender 1268. 3 E;‘end 126 can be a honogeni zer. _and/ or ﬁ rotor/stator
h

hi gh shear m &3 *Fhe" TV, |H’ng-§»L6cRﬁﬁt FNEFIN VALES ddLE MU PGRIFIIE 1269
past val ve 1272Z0ntedosol| vikhphrasduparfran diher ARl $ on Blesdetr 12201 iequ pped

wi th cooling qwnéogeazzgr aha/&hero%Is%mfowﬁlgra&a@wwﬁesom%ee k271 and
1268 can be c '[E}(‘ad t% assenbl i es }1 % or 1110,
as shown in Floté’ 13150 mq’hélsf’é%ufjf? n6°‘b‘?%ﬁﬂ’&éf“r08ﬂ?eﬁ ’?Pg“é’éf

particul ate thcISGSahaMLW,cmdMUﬁ spasfsadeshisughhdinpaldgad pdatough

line 1273 paStco\‘x@H!? VA A 1380 J_QQQt@dﬂ_%r 51]:2 e pfaQEJ.c’:"Lté lfb%ﬁéﬂl%ﬂ plsddie
Slurry agﬁ ar at s, of | ure can be used in conjunction with

el ectronic pr POITRER 9o59¢ 5°°%+ﬁ)\/3:3—|-'n 95 GRPRTADE, PEFRREFYT ¢
program contr d12|2@r ad@ R 2%s esn e leembhged nipite bofoigt LOIP fasoshsaurice 1299

via control |igg,3299¢cf 68db0Gmp1y 1110 h Fi 11D. Thedl
into the el ect I’%ﬁl c xgqjo gr am.cont rg | Fer— 1?80 saﬁgncfizrl]t r%) %e t he azp ar at us

as il ustrat edSSHLEHE MRSt 1o abky SIorEY % Wo6HAt Patsed Fh’é%“gh 1¥R8isi22h he
apparatus sheast contrGheahtd ¢2d6aigitam vesskl dor €uther sital Saatslown i n
schematic formin Figure 12C as associated with the el ect roni c pr ogr am
controller (conputer_nechanisn) via control |ines.

specifically, the BBFtTGPIof *¢r aly®Tee MiPer | Eragrapee cd'l"?ct&irhﬁ 15%PR t hr ough
i ne 1203 pastcontained 1280vies b2B2ed sttoronyrolired12ba mntemitrb&neaIlv&OZc

By.the same takeg, flow of polymes,and/ roqa Gont gingr. 12044t hr ough
line 1207 past—val ve 1206 1|ns crontT'Uﬁ‘| Q rouéiL c"%‘?}rol %% 1 .' The

rate of heati M3 hHAREANTAY ofpc}’iéfﬁ‘ﬁren%f?%{? i N¥F8X c TR n‘é?ntFZ'Garus}.?t&}: heat er
1205 i s cont r alduedpédnditghherelrr 0252 113 pd 20&L thrdligh Roxt gl Vessel 256208

f l,, d h 1221
i en’ 8 SRR Ih B oanP O ARTL o sk RS L BT o

m xi ng vessel fF288 CP§t%¥ﬂﬁrr d:LEéd-‘L@ hpassfs ddwepeh }inee _22Q8East Sta¥vect ant

contai ned in gostaines ARBKg vebosh tiwaUUh dHine xlg)lﬂxgp@%ksé/ﬁ 1/236012.351 into
m xi ng vessel ~1215, .and water_ oL_agqueous s%I utioon fromcontainer 1210 is

heat ed usi ng hegFgédligomﬁﬁm‘fl BERIBASE PREGE A1 PIWEST niki ﬁ'&xve el 1215.
The flow of tsarigceants satequsonofiparhtéontiadated through heater 1265 in

container 1264 is then passed through line 1266 past control
valve 1267 into blender 1268. Product mixed in container
1260 is passed through line 1262 past control valve 1263 into
blender 1268. Blender 1268 can be a homogenizer and/or a
rotor/stator high shear mixer. The resulting product is then
passed through line 1269 past valve 1270 into solid phase
particle formation vessel 1271 equipped with cooling coils
1272. 1In the alternative, apparatus components 1271 and 1268 .
can be combined into assemblies 1180, as shown in Figure 11G,
or 1110, as shown in Figure 11D. The resulting product
containing solid . particulate particles having continuous
surfaces is then passed through line 1273 past valve 1274

into container 1275 for utilization of the slurry.

The apparatus of Figure 12A can be used in conjunction
with electronic program controller 1300 as shown in Figure
12C. Electronic program controller 1300 uses marketing input
information from source 1299 via control line 1299¢ feeding



1210 past valve 1212 is controlled through control line 1212c. The anount
of heat energy into the aqueous solution in container 1210 is controlled

t hrough control line 1230c. The rate of flow of surfactant from contai ner
1209 into m xi ng vessel 1215 is controlbgd through control |ine 1211c. The
heat input into m xing vessel 1215 through heater 1231 is controlled

t hrough control line 1231c. The surfactant/aqueous solution m xture
created in comhamnemeLﬂéﬁtrSnmﬁsﬂedr&hr@ughohlae 1307 anat @ohtesiangl1220.
The m xi ng en Y3 der. 1 t hro gontn |.i.ne 1220c.
The fl ow of p?ggucipa??%%}cogrﬁ alg%lg“rétﬁgg& E? FE?%%\ I Ng vessel %2 e g.,
honogeni zer) EAPHRIh L3RS -121Fh98st Shel vepPRXegus s Séemlreﬂnl edchemadigh
control line #24@mm inThRigneat neh at 2Webachewd / AP USEHENaGABP TSI @A from
m xi ng vessel t hreughgl i a al 12] 220 is
controlled th;z%%‘;ine gﬁ?ro? I|%§§°%%%§%P aﬂﬁﬁé ¥$o eﬁ%?%g%g Sl 53% from
bl ender  1220°PH R (9peutep mpchapigm) Héﬁw%trwa}w&lzzz is
controlled 52 t hrough control 1ine

1222c, and the cogldg LALeYAIN N0 GR0BL 8P4, 0 20l DNASE RAl L ol e

formation vessel 1225 i S contr rough contr ol m xi ng
energy in thefsgt PPpRsRE &&Eﬁl@r@uﬁbr% AR0Y s8] captrnli sakentl28R| ed
through contros kémercl288Cvia Thendfdoawifihemibbie: ol by ﬂ’(@sﬁr&arﬂd&h?

formation vessgel, J&Zg}n ?m%llt a{r{d% ggﬂsﬁpr a'7'-n ent qczx4vg’[§sed r?lﬁg?: gn o

controlled throu and
out put infor nPafle ga%‘rﬁaréﬁi hlléug'-l?néé%)éllﬁ@ll ¢hmg112mtrol lineBy the

same token, tbeo@npar\ieUsaed Efgwae;ﬂaaBaﬁanamnlase@ h@a@oéhéi-%?t 11@RoW t h

el ectronic pr nt l er 1302 which rketin i nf oy mati on
from source 1 %i@a%%ga -%%“111 r 57119 n8°F 6 igjng% tﬁ%nté'l%&b:?gonrrrg BP%gram
control | er 13e9ntRed &éme riAM5cng Thee mippag avasseds1208 wsking efiragraBcgure 12B

and Figure 12ﬁhwéﬁaaonb6%éﬂ /o ngslstlt@atégp%ﬁ%&b% Syl Qagchematic
di-agramin Fi n schematic formin Figure™I2D as

associ at ed vm?% %hézsglcéﬁﬁ eé ﬁ?’é‘@i‘fgé‘mc(‘?f}ﬁ’f?lollllé‘fe £estput e?hené’é‘ﬁéﬁifsn) vi a

control |inesef mixing Nbméxipeciesisedl 1308 fis agpramoblexhttarbagh facmmrebnt ai ner
1250 passi ng 1m@umetcl nesé@?&ﬂﬁ%t cgakyﬁue@i;% Qaﬁtaﬁrﬁerf 19¥eCqQt 0k | ed

t hrough contr E‘el The mer _and/ or wax_ fronrctontai ner 1251
passi ng throué'f e J?%G—%’e\%tpaéﬁnt"taé e va#lle PPg7mhxing tesgsedwicdst r ol | ed
t hrough cont ratd [Water1257aquecSsnmsbl@nieauskyn cddtaiheat 121puts ihekeedont ai ner

using heater 1230 and flows past valve 1212 into mixing

vessel 1215. The flow-of the agueous solution from container
1210 past wvalve 1212 is controlled through control line
1212¢c. The amount of heat energy into the aqueous solution
in container 1210 is controlled through control line 1230c.
The rate of flow of surfactant _from container 1209 into
mixing vessel 1215 is controlled through control line 121lc.
The heat input into mixing vessel 1215 through heater 1231 is
controlled through control line 1231c. The surfactant/aqueous
solution mixture created in container 1215 is passed through
line 1217 into blender 1220. The mixing energy in blender
1220 is controlled through control line 1220c. The flow of
product from container 1208 into blending vessel 1220 (e.g.,
homegenizer} through line 1219 past valve 1218 is controlled
through control line 1218c. The control of surfactant/aqueous
composition from mixing vessel 1215 through line 1217 past
valve 1216 into blender 1220 is controlled through control
line 1216c. The flow of microemulsion from blender 1220
through 1line 1223 past control valve 1222 1is controlled



1251 for heating the polynmer and/or wax material using heater 1252 is
controlled through control line 1252c. Si mul t aneously, surfactant from
contai ner 1253 flowi ng through line 1254 past valve 1255 has its fl ow
controlled through control |ine 1255c. g2The surfactant, the polynmer
and/or wax and the fragrance material are mxed in mxing vessel 1260,
and the m xing energy is controlled through control |ine 1260c and t he heat

iAnput to the mtf[l(xirBGgr_\/e§§@dxi[oi13 1a@et nebbed ahggggbt %%'Hrﬁgl héxiét"zfaylzféll;ag :
gqueous conposi i on | ealt e n,contal ner . rou ealt| n enen
See uhi ch e EBREFsIT221 PhT GOIRC G OPeTtieo 1 Seme L oh o e abbotRsS 16
conposi tion fl eanthebiegh thieughl 266t mdstlinal 12245267 Thes ndonng oktestyyt Ahough

control line 128€Csolie k¥t WL +Qk1d rRGHaRe6n MRIBEE 822 akyBBA A1dear Wax
and surfact ant 2 then fl ows through

in mxing vesse] 1 gh. |line,
53 1262 past ChEREH DI SRR ﬁ%‘*s,l% -t h&™f | BRI £P% 32 ik RMAES
bl ender (e.g., phdisieniformation 2@8sdls 122 ttoolutedi tdriougdtemgey dhvdnteey1263c.
The flow of aqugeus) CoPPSid i i he. d 33420 iz from
cont ai ner 1264 throu %“I‘l‘ nieg 1%§rg%£?&_vgﬁyg%§2g:;oni{:go%qlnltrlr&oIrm'l‘é%‘e‘f h?gégh
control |ine 1387£etN9 THBPUY o 1BSRIMASIRG  &Rr FPEPRDr 1nfrEmRfeion 1268 is
control | ed thr geghecshtthobudh rent@a8¢indE228eoduct emanating from bl ender
1268 through |ine 1269 past valve 1270 has its flow controlled through
control line 1270c._The solid phase particle formati on conponent of the
apparatus of our i rRenti®orf21e7ioked e fliFpBREETRTYS CSoFLFRF S didBs cap7he
controll ed thresgt tontemglunktien W@ E8cCelefpmmdti progfant Rensodlilkrphase

particle formty (ofoTprele) t p L ti i

controlled thr g&gﬁhcont_rg?f%t%glﬁfg P@{:ﬁ%%?%rr%&ﬁeéso I d%géapgrti cle

formation vessEPEFRRD HRE GERFingadnbn Bhe selaqhFondt RERGEa™| AYRHGEET and

mar keti ng vess@B022d5d pasitrubling tRE3appuratgd bbnellhidt4ated cintrighlk-ed

t hrough contr ol ki 127 r i i_nput . o] t I t] 1275 is
1213 9fq gl e .15/9 ?g%Sé&gutr@E 5.1%%%1. Ulthgg, ;:QTZI gé}:}xja% 1s

controlled through control Tine 1. . eterring to e I3, the
wax phase fromSP8¢at tdnsABWEetic dtpabeBd ini FHoBFagi#hce dliscasdowpt Lbnal
additives at | eehéhaticl36fm andrig@ekd NP0 ¥eS3RbeidR witiHea BB S cW t h
water with enulsifler err] G fromlocation 1 mxed with
sur f act ant fro?‘%%élgﬁog%%%%%?&%ﬂgg%ﬁ gg/ehg%anxfsrﬂ)ov\%s%(’éﬁt‘ié PCSEl uid from
vessel 1309 is passed through m xer or honogeni zer 1310 and recycl ed back
i nt oI vgasse:c | 1309 f Qlora gépe@al fp@ﬂl@gsgﬂrap;&aﬁ%e'emeu;ﬂne fﬂdﬁtgt@ont-gﬁﬁﬁr
resul ting ui own. a ation t hep again sed thro

honogeni zer 13 §gn£é\4%sﬁ§e'lﬁ g%eor‘fgﬁeél?%]}&ée% &afg kit ‘?eoég-rg—éi}éa}sesﬂs 0w

controlled through control line 1258c. The polymer and/or

wax from container 1251 passing through line 1256 past
control valve 1257 has its flow controlled through control
line 1257c. Simultaneously, the heat input into container
1251 for heating the polymer and/or wax material using heater
1252 is controlled through control line 1252c. Simultaneously,
surfactant from container 1253 flowing through line 1254 past
valve 1255 has its flow controlled through control line
1255c. The surfactant, the polymer and/or wax and the
fragrance material are mixed in mixing vessel 1260, and the
mixing energy is controlled through control line 1260c and
the heat input to the mixing vessel is controlled through
control line 1261c. Aqueous composition is heated in container
1264 through heating element 1265 which is controlled through
control line 1265¢. The aqueous composition flow through line
1266 past valve 1267 is controlled through control line
1267c. The mixture of fragrance material, polymer and/or wax
and surfactant in mixing vessel 1260 then flows through line



usi ng a heat exchanger at |ocation 1313. Referring to Figure 14,
reference nuneral 1403 refers to the data points for fragrance A-1.

Ref erence nuneral 1404 refers to the data points for fragrance A-2.
Reference nuneral 1405 refers to the dagg points for fragrance A-3.

Ref erence nuneral 1406 refers to the graph for data points 1403, 1404 and
1405. The Y axis is referred to using reference nuneral 1401 for the
[err] (of vapod2gEepssf edontrol valve 1263, and the flow of this bikturghe X

axis is indicatigdeby1&fdesr qacg. n 1402 | $f C ed sum
(in wei ght perclegg%%lof theqfrggrgﬁga%‘gre |%(38 §?rg&1rgé:]r%§é§gAmu§h 2 and

A-3. The graphk® i1dng| 1283805 P ddo s‘?%@qt“ﬁ‘é“%cﬁ?&?‘?%‘d"mn iptg the
wherein S repr édendsr t fes gac chmslgat exkrd uifrémecqitaiper CE2H4) takoudgthdiheagr ance

i ngredi ents andzggr (r?]astr Q,Q&@§eq§§7t g léngtrgil%:J]GtX p(g yie 1qf,eeach of

the fragrance ngr ent errin YaX|s S
i ndi cated by r nce rﬁi’r?erﬁ?mﬂgi?@izé‘?ﬁ r%’ﬁt‘égen V\élgﬁt’lqos%\eﬁ@ht

percent), nornebhizedlladdtisiigh byntidee syrrd)alzsw TheeXproduet eepiaxdents time
and 1S 1 ndi cat doRye ] HlRLeRSEs UIBLAL JHQ2 1268 blsd 'Jﬁv@ehﬁ% 4260 QAR Lhe

symbol [err]. Ref er ence_mume or the 50:50
m xture of hi gh+*@RdEIReL %%&)d%hmb‘?’és%"ﬁ‘lté"l sh’ﬁ?téﬁ&%% heRéPé‘I“érﬂ?ésenurreral
1504 r epr esent patiaicl epdbmhst foar chmwnéeapos £ p&ras&uperaﬂ%sbanaﬁ:mm(ehtﬁa:h i s,

<0.01 mm Hg); 3p¢h I &f IRRE ec{‘W}%M 5&5 V§P£§Sl%fzs cgr%zl%l?gg fu?h hi gh
vapor pressure”substances er ence_nuner 8 1s e graph
for weight |OS§09’%§%IUSIJ.ne 1272c. Operatlon of the solid phase particle
formation component of the apparatus of our invention is
controlled through contrel line 1271c. Flow from the solid
phase particle formation vessel into the utilization of
slurry, storage, inventory and marketing vessel 1275 past
valve 1273 through line 1274 is controlled through' control
line 1273c. Marketing input and output to location 1275 is

controlled through control line 1275¢.

Referring to Figure 13, the wax phase from location 1306
is admixed with fragrance oil and optional additives at
location 1308 and fed into vessel 1309, simultaneously with
water with emulsifier heated to 90°C from location 1305 mixed
with surfactant from location 1307 also flowing into vessel
1308. Fluid from vessel 1309 is passed through mixer or
homogenizer 1310 and recycled back into vessel 1309 for a
given period of time, e.g., one minute. The resulting fluid
shown at 1location 1311 is then again passed through
homogenizer 1312 and then quenched to solidify microparticles
using a heat exchanger at location 1313.

Referring to Figure 14, reference numeral 1403 refers to
the data points for fragrance A-1. Reference numeral 1404
refers to the data points for fragrance A-2. Reference
numeral 1405 refers to the data points for fragrance A-3.
Reference numeral 1406 refers to the graph for data points
1403, 1404 and 1405. The Y axis is referred to using

reference numeral 1401 for the {loglo[VP]} {of vapor pressure).



time for the mxture of high and | ow vapor pressure substances (50:50) and
is represented by the equation:. W =94 . 583 - 0 29497 [err].

Ref erence nuneral 1509 is the equation for weight |oss versus tine for |ow
vapor pressure naterials and is represeggted by the equation: W = 98 .

679 - 0. 09 9478 0; and reference nuneral 1507 is the graph for weight
| oss versus tine for high vapor pressure materials and is represented by

the equation: Thg X-axdsois gniligated @y rdference numeFag 4@ [amdr |s. for

Wth respect tendi gedumulBeed@ns@s Niing Lbege a9EAREE) of the fragrance
55 di f fusi on, eval,uat,i on e.Y axis éoncer ni Qg wei gh Ss rate
f n

stem th
(wei ght per cent" &R /it §’¥F§a’1°ﬁai tated vy 2Pei&rEncé atd980%° and i s
shown by the taFse dpeeribed usifige the emiagionepresenting wei ght percent in
the fornmula of fragrance A-3 is indicated by reference nuneral 1602 and is
al so represente by .thg term W Ref erence , nuneral 1603
represents the d%ﬁgpo{“?a Foﬁot'h%‘lm:;gh*t (Lose ! P e Ve Busd WS ghtt percent
in the formula as neasured by thermal gravinetric anal ysi s (T&AA) .
Ref er ence nuner al, 1604 represents the data points for the weight |oss

rate versus weltRTEIPef cEFRISSAD EH R0 RAGIRE IR efe st r (a1 gt me&CeRElyrafhce

di ffusion eval&aét ifon system gFE‘?% f Fiquyes 1 nd 10B. efgren e nuner al
1604a shows the st-andar o devrat _er?%Fangh Yo i RERT 56845 here W ence
numer al (1605 igr the GiRRNptoisikl 0Rled oS e A& LSk iR NERGNaIBRECENT 1N the

formul a as neasured by the fragrance usi on evaluation systemand is
represented by the equations: [err]
Referring to Figure 15, the Y axis is indicated by

reference numeral 1501 and represents weight loss (weight

N

percent), normalized and shown by the symbol W The X axis

represents time and is indicatéd by reference numeral 1502

with time being shown by the symbol 9 Reference numeral

1503 indicates data points for the 50:50 mixture of high and
low vapor pressure substances. Reference numeral 1504
represents data points for low vapor pressure substances

{that is, <0.01 mm/Hg); and reference numeral 1505 represents

data points for high vapor pressure substances (>0.1 mm/Hg).
Reference numeral 1508 is the graph for weight loss versus

time for the mixture of high and 1low vapor pressure
substances (50:50) and is represented by the equation:

W =94-583-0.29497 8.

Reference numeral 1509 is the equation for weight loss

versus time for low vapor pressure materials and is
represented by the equation: W = 98679 - 0-09478 0;

and reference numeral 1507 is the graph for weight loss
versus time for high vapor pressure materials and is represented

by the equation: W = 95 .679 — 0 -43843 0.

With respect to Figure 16 concerning the fragrance



The reference nuneral 1606 is for the graph of weight |oss rate versus
wei ght percent in the formula as neasured by thermal gravinetric analysis

and is represented by the equati ons: [err] The
thernogravinetric analysis (TGA) of theggrior art is described in detail
in Kroschwitz, "Polyners: Pol ymer aracterization and Anal ysis”

publ i shed by John Wley and Sons, 1990 at pages 837-848 (Chapter
entitled: "Theaifabsidmalamsiladyidoncorsrenat etleby rafier enceetreimgi rweight

56 Wth er e i 7 Xi;s ESsplndizcat e erence
nuneral 1701 ELgénsd x:lglggf Ssreggl;o%gg%ﬁén‘})%gapﬁn %eadil%gh%é?%?gi g%csewirrfglli%%at ed by
the synbol: [err]. The X axis. is indicated by({d®&ference nuperal 1702
and is for thelsgper£8B afferlts) FAPM PR HEen 68 appy terﬁ'ﬁar{(i 501
coefficient for the materials benzyl alcohol, “geraniol, farnesol and
GALAXOLI| DE[ er r kepredeefténeneei gutnpeaterdt’ G ithe tthemdat @fpdragrdnme Bedzyl

al cohol . Referggceiggf%&h g%gi}s@ﬁ%%cgatﬁgg%?@t f@ho geL @i Gls  also

Ref erence nuneral St an deviation for the data
Paving the st r GEPTHEter BY Rl chem noGr ol TIOBEC oy ALBRTe { Hotet andar d
dat & point for “ERERRALEEEr PFE PRIE, aRbe REreT i e1 7080 | Sethe SiEpn of
aroma cheni cal webglti npegtenti dmcy ther simgmbdy[ exy | Reasured by thermal
gravimetric analysis  (TGA). Reference numeral 1604
represents the data points for the weight loss rate versus
weight percent in the formula as measured by the fragrance
diffusion evaluation system {FES) of Figures 10A and 10B.
Reference numeral 1604a shows the standard deviation for the
data points 1604. Reference numeral 1605 is the graph for
weight léss rate versus weight percent in the formula as
measured by the fragrance diffusion evaluation system and is

represented by the equations:

[%lg.) =0-10675+0-003965 W

and

Ln (0 -10675+ 0-00395W) = 6.

The reference numeral 1606 is for the graph of weight loss
rate versus weight percent in the formula as measured by

thermal gravimetric analysis and is represented by the equations:

[%] =0-061929+0-00319 W

and

Ln,(0-061929 +0-00319W) = 6.

The thermogravimetric analysis (TGA) of the prior art is
described in detail in Kroschwitz, “Polymers: Polymer
Characterization and Analysis” published by John Wiley and
Sons, 1990 at pages 837-848 (Chapter entitled: “Thermal

Rnalysis”) incorporated by reference herein.



wherein P is the n-octanol-water partition coefficient for the arom
chem cals The graph is also represented by the equation: [err]

Aroma chem cal |oading efficiency is showm by the equation: [err] ,
wherein the term [err] represents t gg mass of aronma chemical s

encapsul ated in the mcroparticles and the term [err] represents the
total mass of the aroma chemcal in the mcroparticle slurry. The

n-octanol /wat er pafdiichi sefdiane@etd igiggpt ©f, anpeyfuNB BBt 8fdidhred Nyl cat ed
by the term"P" fl s the ratio petween its_equilibri %m Qonfegtrstl ons in
n-octanol and FRESREPEF. PUmett BEHs (HRE  Hat EPT aPEoR%f CheIHFAf nv8ATHSh  have

an n-octanol /water partitioning coefficient P_of tween about
57 10 and ab®fiticigpeyr Lrdicgtede hvhethsar $yub3ni e coeffPRcife®stsofis he

perfune conposiidnseaf b?hirégéfléh%!at inQRe PAVer MRl UgR het ween th ardg,Jtd[err],
they are nore conveniently given in the formof their logarithmto the

base 10, |og[evkqrein Fhuss thee nportemel-water i pdatitdes urodhitichentrtice of
our invention have ﬁaée@.‘ggﬁér]gerpgylbeta\rﬁ?ggr%ﬂbo%er;n%ﬂ abquheSons iqyli cated,
u

supr a. The | og[erg] P of nany pe i ngredi ent's have been reported;
for exanple, t Ra 92 %Patﬁasa%%,nwﬂa&_&?_ f ¥ontBayldtghPoehent ¢al
I nformation SyséesB, abBsnoi( Dajdtdhct! RinerkiViTgA, iCadrd @bPd Goit@NER NS

many, along with citations to the origin Ji§ rat yre. wever t he
log[err] P val u%%raéirl@?' rmstsP‘ecf%ﬁs!éﬁ? et rggl eltll—z-?eosq}?yst he* f%@daﬁ$ogr am
al so avai | abl edev¥iadrien Dbt ithht dat@ Soint fPhyi gergmiodr arRefakence [nupexal

experinental | ogdLrils] Phyalt@Spdian fhheya @de8o BMaiviab! @hd Briiu-Bonona 92
dat abase. The™calculated log[err]P" is determned by the fragment

approach of Hansch and Leo (Cogprehensive di cinal Chem stry, Vol une 4,
C. Hansch, P.G Sanmens, J.B. ?)—-
Ho! .

Reference numeral 1705a represents the standard deviation for
the data point for farnescl. Reference numeral 1706 is the
data point for GALAXOLIDE®. Reference numeral 1708 is the

graph of aroma chemical loading efficiency versus loguP

wherein P is the n-octanol-water partition coefficient for

the aroma chemicals The graph is also represented by the

equation: G =16-1433 {log;o B} -5-922 .

Rroma chemical loading efficiency is shown by the
. € m. .
equation: = m— x 100, wherein the term: Il o represents
T
the mass of aroma chemicals encapsulated in the microparticles

and the term: Il g represents the total mass of the aroma

chemical in the microparticle slurry.

The n-octanol/water partitioning coefficient of a
perfume material  indicated by the term “P” is the ratio
between its equilibrium concentrations in n-octanocl and in
water. The perfume materials of our invention have an

n-octanol/water partitioning coefficient P of between about



Tayl or and C. A. Ransden, Editors, page 295, Perganon Press, 1990,

I ncorporated by reference herein). The fragnment approach is based on
the the chem cal structure of each conponent of the perfunme material and
takes into account the nunbers and typegsy of atonms, the atom connectivity
and chem cal bondi ng. The cal cul ated log[err] P val ues, which are the nost
reliable and wi dely used estimates for this physicochem cal property, are

preferably useg iLpgtgasheol ot hesexperhueps lthgmﬁgr hPr¥aliessi or tdhe
sel ection of perfume materials useful int practice of our invention.

Fi gure 18A sh@fSIthe 99PefF}sicasort nibisr 1%‘&?‘&91911@%"92835‘?%% Pebyeed Cusi ng

1.2% cetyl tridthy®, aRAopi HFe CR.QY | dsRAYERY h;ew%hr%t WhR' form dferr]
58 10% candel il |l a wax and 10% fragrance P-504 The particle size

di stribution itedst leganitbusiagtierasende., n&ﬁmqﬁ 150®s, TiBe Xpaxiure s

represented byat@EeiRNCEsaMIEr &l 1B02 WAL ChSElS Lof Lhvbhi8oRankvel @
dianeter in m_crons. The Y axis sets Forth the volune percent for each

particul ar partQEeR of APstesn Aveuts! a0 8B¥Ht 8d2hyinddraretrc SUREReral 1801.
The mean particle size of the particles is 2.4 mcrons and the di stri-bution

is as follows: 90% of Bartlcles areflner t han: ) Onb(fre 75%
of particles are fFier X9%pE  °F gUAPEr FREfume Wﬁi‘e’ﬁ%ﬁ't F’EV%S & finer

than: 2.0 M @e@Bsted; foZS&ﬁa&fnlearﬁueclyeﬁoﬁ &2f haeibakbanavailaB1&i foans; and
10% of partlcles are f fer

to &5i gure
18B, Figure 188 I}]%\% ﬁ%gegﬁ‘ gg‘aéé??|%¥SQe§‘F2e ’b‘?st{DaB’uf‘?r&gtn %Isél:ﬁg a
m xt ure cont aif¥ividgen. Q%ch@tfyf-a't réoreteips  asmvni akenghWéthdeimaidong ttl°?e

structure: the[ ecfxr:l;lnal literature. However, the log:oP values are
most conveniently calculated by the “CLOGP” program, also
.available from Daylight CIS,. This program also lists
experimental logioP values when they are available in the
Pomona 92 database. The “calculated logypP” is determined
by the fragment approach of Hansch and Leo {Comprehensive
Medicinal Chemistry, Volume 4, C. Hansch, P.G. Sammens, J.B.
Taylor and C.A. Ramsden, Editors, page 295, Pergamon Press,
1890, incorporated by reference herein). The fragment
approach is based on the the chemical structure of each
component of the perfume material and takes into account the
numbers and types of atoms, the atom connectivity and
chemical bonding. The calculated log;¢P wvalues, which are
the most reliable and widely used estimates for this
physicochemical property, are preferably used instead of the
experimental logioP values in the selection of perfume

materials useful in the practice of our invention.

Figure 18A shows the rotor/stator mixer particle size
distribution using 1.2% cetyl trimethyl ammonium chloride
having the structure:



10% candel il a wax and 10% fragrance | B-X-016. The particle size
distribution is as foll ows: nmean particle size: 0.74 mcrons; 90%
of particles are finer than: 2.60 m crons; 75% of particles are finer
than: 0.70 m crons; 70% of particleggare finer than: 0.19 m crons;
25% of particles are finer than: 0.14 mcrons; and 10% of particles
are finer than: 0.12 mcrons. The X axis 1is represented by reference
nuneral 1812 &9 dandieddlles waparnd c1& fiagmebes P-504A8 Cr Tt partibke Y

axis is indicaiped Qﬂis‘:?{lﬁ.fteieﬁels nrekglen 18&khg ?inerén'ag' fA&RL YBbYITE
percent of particles of gartl cular particle diameter. Reference mral

1813 shows thosBpakt PEt sl%a’(ﬁﬂ’i@s%lmﬁ'é’r th¥c| ke TArSRE] cPumsiad r 302 o Bl
about 0.4 microgets forth the particle dlameter in microns 59 TheRefarigneets

nuneral 1814 oi'sé%\oﬁtsjt t&hos‘%lugartl crlceegt VI ng, g a%}%{l azﬂ %Srr%liz%oof from

about 0.4 up t m cron erence nurreFaI Se
particles havi®preiepaprrd cise répapsandedobyf refezdrcat numgralp 1881 abolite 1. 6

i crons. md?&eJ PalrtNg1d OsifZegute tdd, pdheicYedXhs £Se inmiH-eabedndythe
ref erence nuner Jrgggtand .t he ?é’gél S | ndicating tinme in mnutes is

ion is
i ndicated by re er ence hunera ‘" Reference nuneral 1901 represents

data points for air flowin the second of two cylinders. Ref erence
nuneral 1902 indi caP8% UntPATpbFiRSsaFeriimer EhaRy i A-f HECKPRSt of the two
cylinders of Figure7%8Bot plaetmmceramm:real t1&03 ghewsidrbesgr aph of tine

versus air flow for gphe, Elﬁ;'aﬂ._l&f i Q? ?ylché}ple@ bl gt e 10B. Reference
e h air

nunmeral 1904 sets fort owversus time in the first of
the two cylinders ag38etf PGF%%FJI% EFguri@erophan: 4 mFEORSI 1B\ ng exanpl es
illustrate enbodi mrenbts ef pabtscligzvensifiher Bhdn: pants,mjp;ebﬁent ages and
proportions referred to herein and in the appended claims are by weight,

unl ess otherw se ingk¢at@ty to Figure 18B, Figure 18B shows a homogenized
.~ particle size distribution using a mnixture containing 0.5%
cetyl trimethyl ammonium chloride having the structure:

CHa

10% candelilla wax and 10% fragrance IB-X-016. The particle
size distribution is as follows:

mean particle size: 0.74 microns;

90% of particles are finer than: 2.60 microns;

75% of particles are finer than: 0.70 microns;

70% of particles are finer than: 0.19 microns;

25% of particles are finer than: 0.14 microns; and

10% of particles are finer than: ©¢.12 microns.

The X axis is represented by reference numeral 1812 and
indicates particle diameter in microns. The Y axis is
indicated by reference numeral 1811 and indicates volume
percent of particles of particular particle diameter.
Reference numeral 1813 shows those particles having a

particle diameter of from zero 'up to about 0.4 microns.



60 EXAMPLE A FRAGRANCE

COVPCSI Tl ON The follow ng fragrance conposition is prepared for use

in Exanmples I-1V, infra. I ngredi ents

Parts by Weight hexyl cinnam c al dehydegg 15
ci s-3-hexenyl salicylate 9 ISOE

SUPER[ err] (Trademark of International 9 Flavors & Fragrances

Inc. of New YomRkfebBfjchaviufi@rdine 1814 UdHIWE: those pattididls] eradinglr ademar k

of G vaudan, | %%rt:?(lee diameter of E;ro(% I.’Ik;[o%@’ ONJ) up[ €6 rthB!P{'OP mlcron.
8 y-nethyl 1tronell ol

25 et hyl nonyﬁegeéquedenymeral 1815 shows those particles 1gaxa1|qu| a
cycl ohexyl propap€icle diameter of from about 1.3 up to 2bolL€lT |6 hesfinzeol

6 borneol 5 [err]-phenyl
et hyl al cohol 25 linal ool

9 allyl anyl glycolRgferring to Figure 19, the Y axis is indidaitad| W
acetate reference numeral 1906 and the X axi thﬁgﬁﬁﬁgrqgﬂglln

5 i sobornyl acetate

chavi col minutes is indicated by reference numerag b@ﬁiyl gggkeﬁﬁge

9 canphor numeral 13801 represents data points for air f£l1&wstyr ghyl
acetate second of two cylinders. Reference nRurfdiGal X@bé‘siﬁﬁicates

13 ci s-3-hexenyl acetate
y ata po:Lnts for air flow in the first of the two cylinders of

Figure 10B. Reference numeral 1903 shows the graph of time
versus air flow for the first of the two cylinders in Figure
10B. Reference numeral 1904 sets forth the graph of air flow
versus time in the first 6f the two cylinders as set forth in
Figure 10B.

The following examples illustrate embodiments of this
invention. RAll parts, percentages and proportions referred
te herein and in the appended claims are by weight, unless
otherwise indicated.



61 EXAVPLE | PREPARATI ON OF

M CROPARTI CLES USI NG SI LVERSON L4R LABORATORY M XER OF FI GURE 11G
The foll ow ng procedure is used for the preparation of mcroparticles with
the fragrance of Exanple A and candelilgg wax using a Silverson L4R

| aboratory m xer as set forth in Figure 11G and descri bed, supra. The
resulting formulation is: 84. 7% wat er ; 10% candelilla wax;

5% fragrance of Exanple A; and EXWMPIZ Aety| trimethyl ammoni um

chl ori de having the structure: [err]

(1) 37.5 Grams of candelilla waSEASEANEERSOMPPRITIONG en at

125[err]C and al lowed to nelt. (2) 314.87 Grans of deionized water
is placed into a The followiggefmyracket conposibhen gidl [pgepeagrk.for use (3) The
bottom of theif adenblepi PaF,I DEH-L he suction side of a Silverson
i n-1ine nodel L4R Iaboratory rotar/stator m xer. The di scharge of
the m xer wag piped—back—into t-he tak——to—-alloyw for
recircul ati opIngredientd) The m xer is turned on sl owlyaaitd bhavedghen i s
drawn into tngemlxec nﬁ‘%&‘é’fﬁ@%&acr' nto the tank. B (5)s 3.88}G ans
of 29% cet yl Ftrrmethyr—amontTunTchtortde sgtotTom TITwWatey i s
added to thelGsizi-bexenyl sedjcyidtesy js turned gn  the® }&J@Jét and
t he 9@t s e Q@fﬁ&ua&@'éﬁllﬁﬂei‘@aﬂl%ﬁ&ﬁd to(90[err]G A
count er - r ot a} FigvdisOpert&frafc¥€rInMUBt atw Botke NY) tank ensufes that
t he tenperat Uheviofg the staterturs:
o

LILIAL® (Trademark of Givaudan, Inc. of 30

Clifton, NJ)

B-ionone ' 8

y-methyl ionone 6

citronellol 25

methyl nonyl acetaldehyde 15

allyl cyclohexyl propane

a~terpineol 3

bornecl ) 5

B-phenyl ethyl alcohol 3 25

linalool

allyl amyl glycolate

linalyl acetate 12

dihydromyrcenocl 5

isobornyl acetate . 20

methyl chavicol 5

benzyl acetate

camphor 15

styralyl acetate 5

eucalyptus oil 13

cis-3-hexenyl acetate 4




honpbgeneous. 62 (7) Candelilla wax is

renoved fromthe oven and 18. 75 grans of the fragrance of Exanple Ais
m xed into the wax by hand with a glass rod. (8) The fragrance/ wax
m xture is poured into the tank. The counter-rotating propeller m xer
speed is I ncreased to disperse the wax/oil into the water and keep
t he enul si on honobgeneous. (9) The m xer is turned on maxi nrum speed and is
al | oned to enulsify for one mn P Tpe steamrate is adjusted to
mai ntain a product tenperature of QM. (10) The m xer speed is

reduced to a m ni nrum and t@EPme@@Wat ed on the m xer
di scharge is (¥ TRE O e RbNe Tl r! DRRGHRTORY QtrdeR! OF FrcorEA K@ dual

heat transfer coil~1T0 sofradrfry the enursrited wax ——_and reauce the slurry
tenperature to a

j ) . ] 3
EXAMPLE | | PREE%%#%%#“‘M RRGBARET ctE98¢) fer At@tﬁﬁ‘ﬁﬁafégﬁ%d\?oem ZER
AS SET FORTH MiNTPPEURR1ESs DVANDLLS| fG gERECONDBEMBARRAPRES SRS 111 1a

{%EJ USTMENT ?/A}a\éEu?\ngrEM %‘Er@leﬁELa-é-ﬁ]akﬁfat?rJ heideel hawsiag séfﬁﬁ%mre is for
e preparation o roparti cl.es w e 1ragrance o a e In
Candal 1o whLHeF bl B 4 4r T ERR BB o T Lo CIARTAERG 5.

84.7% water;

10%  candelilla wax;

5% fragrance of Example A; and
0.3% cetyl trimethyl ammonium chloride having the structure:

CH,

(1} 37.5 Grams of candelilla wax is placed in an oven
at 125°C and allowed to melt.

(2) 314.87 Grams of deionized water is placed into a
steam jacket in a one gallon tank.

{3) The bottom of the tank is piped into the suction
side of a Silverson in~line model L4R laboratory
rotar/stator mixer. The discharge of the mixer was
piped Dback into the tank to allow for
recirculation.

{4) The mixer is turned on slowly and the water is
drawn into the mixer and pumped back into the tank.

{5} 3.88 Grams of 29% cetyl trimethyl ammonium chloride
solution in water is added to the water.

{(6) Steam is turned on the Jjacket and the
water/surfactant solution is heated to 80°C. A
counter-rotating propeller mixer mounted in the
tank ensures that the temperature of the water is
homogeneous.



84. 7% wat er ; 10% candelilla wax; 5% fragrance of Exanple A
and 0.3% cetyl trinmethyl ammoni um chl ori de having the structure:

[err] The steps are as foll ows: (1) 75 Granms of candelilla wax
is placed in an oven at 125C6and allowed to nelt. (2)

629. 74 Grans of deionized water is placed into a st eamj acket ed
one gal |l on tank. (3) The bottomof the tank is piped into the suction

side of a Gaulin 15WYR 8diud1abos ol Vi QERESEH ZBlom the oven anHN@sdh§charge
of the honobgeni zer 0. allow for

i S piped ipto the tank t
recircul ation. (%Pmﬁwec’k%ﬁgﬁﬁggﬁgzr@f’c\as"f Lﬁ’?‘?@a?ﬁnﬁlmﬁ? 58 $863ndary
pressure set at 500 pskle whkebwdtaad withlraghasntrod. t he honogeni zer
and punped back into the tank. (5) 7.78 Gans of a 29% active cetyl

trinmethyl ammoni u"@t)ea'rhe.frag%hrll%( de solution_in wat er.?{__os t}geg%d o the

wat er . (6) mei’s LTHEF™ DHRTUTe A8 POYLESKd 2 he
wat er/surfactant sol ufkon coustheatddting OQrope}@r mAxer speed is
64 - count er - £ bakisd BEOBSL & seMeber wARMH1EGiAtE R8 water  tank
ensures that the tenpera Ll{ee of. the water is honbgeneous.
(7) The candelilla wax®*F% $2&RoWRA SPPLFHTHECBOITeSRE- 37.5 granms of
the fragrance of Exanple Ais m xed with the wax by hand with a
gl ass rod. (8) The mixer is turned on maximum speed and is allowed
to emulsify for one minute. The steam rate is

adjusted to maintain a product temperature of 90°C.

{10} The mixer speed 1is reduced to a nminimum and the
three-way valve located  on the mixer discharge is
turned to divert the emulsion through a Parker dual
heat transfer coil to solidify the emulsified wax
and reduce the slurry temperature to ambient.



(8) The fragrance/wax m xture is poured into the tank. The
counter-rotating propeller m xer speed is i ncreased to di sperse
the wax/oil into the water and keep the enul si on honogeneous.

(9) The second-stage pressure of the hog®geni zer is set at 6, 000
psig and it is allowed to enulsify for one m nute. Steamrate is
adjusted to maintain 90[err]C product tenperature. (10) A
three-way m xi ng val ve | ocated on thexhkesmgani zer di scharge is
turned to divert the enulsion through a Parker dual heat transfer
coil to solidify the emul sified wax and to reduce the slurry
tenperature  PREPARATION) OFnTMIGROPARTICLES USING A GAULIN 15MR HOMOGENIZER *
: a1 B QCkS Y QAU RGN ES ) BEnke M AURENIBY FrEsSod 0 |
aest hetically ; in hair
care preparation in accoP@dBEBENT KALVE SYSEEM (OFFFAGYREd1E U. S.
Letters Patent No. 5,653,968 issued on August 5, 1997, entitled

"Rl NSE- OFF HAI R CA | TI ONS": and . U S . Letters_Patent :
5,653, 969 | ssuod of AUGACOEIS BrogdliFe ofe | (fo5y ERONARERATR TP B CARE
COVPOSI Tl ONS" .microparticles with the fragrance  6f Examp@® A in candelilla
EXAMPLE 111 wax using a Gaulin USHRGromeld@NPeXy CONMBE T MERatiéh 98:G ams of
the slurry of Exanple | is adm xed with 14 grans of a shanpoo conposition,
as described in U §4_Jr§t‘5ae\tre§:;Patent No. 5, 658,868 issued on August 19,

1997, incorporated
10% candelilla wax;

5% fragrance of Example A; and
0.3% cetyl trimethyl ammonium chloride having the structure:

CH,

) (€
Cl‘ HES_———N C‘

CH CH

3

The steps are as follows:

{1) 75 Grams of candelilla wax is placed in an oven at
125°C and allowed to melt.

(2) 629.74 Grams of deionized water is placed into a
steam~-jacketed one gallon tank.

{3} The bottom of the tank is piped into the suction
side of a Gaulin 15MR-8TA laboratory homogenizer.
The discharge of the homogenizer is piped back into
the tank to allow for recirculation.

{4} The homogenizer is turned on with the secondary
pressure set at 500 psig. The water is drawn into
the homogenizer and pumped back into the tank.

(5) 7.78 Grams of a 29% active cetyl trimethyl ammonium
chloride solution in water is added to the water.

{6} Steam is turned on the jacket and the
water/surfactant solution is heated to 90°C. A



by reference herein and contai ni ng: 5% (wei ght) 2-decenyl

sul f onat e; 15% (wei ght) sodi um sul fosucci nate ester of

n- decanol am de; 25% (wei ght) | aur oanphocar boxygl yci nat e; 4%
(wei ght) coconut ani de; 3% (wei gbly) gl ycol distearate, 4%
(wei ght) al oe vera; 1% (wei ght) wheat germoil; and 43%
(wei ght) water. The resultant m xture is applied to hair in a washing

procedure. The hair i|YWer-Iadips paPPetlers RbthTs, meWdedr iy RB§r thus
washed has an aest hetieald enpheasitiptarheatéigparagure of thel)ader is

substantivity of 9 on 1-10; ’ (2) a quality of 10 on a
scale of 1-10; and ﬁon?o%?g?o%% intensity of 3 on a scale of 1-10.

66 EXAMPLE |V USE OF FABRIC
SOFTENER 2.(2% QGriedrscatidetl bel S| wdx ViHf rénearepl €rbh itBe adtiéxednav t h 25
grans of a fabric soft osi tj,on scrihed._|] .S skett Pat ent
No. 5, 656, 585 i ssued Oﬁﬁg@%g;t@l%f %Qﬁgﬂg |cﬁc8?pg¥%!{lbel§ éy llrsegﬂégée%ce

herei n. 100 Gr afsthofthanifaagy abriet Whshre191@88 eifent as described in

U S Letters Patent No. 5,658,875 issued on August 19, 1997, the

specification for,  which .| | Ncor por ek rei and t he
above fabric softe(r%r #ﬁextflf? raéécee/?’ gn?%%%%&d%é"?%ﬁl}%[@ﬁ ]tgn}\_%/hshi ng
machi ne contai ni ng 14 Thd aespbes retabinc atredPat ey c8Lxen fsBSeRc, 1havi ng

the di mensions: 6" X 6incdsvei 881 8PsHld}@edr-aBB wBALIYL into the water
and keep the emulsion homogeneous.

(9) The second-stage pressure of the homogenizer is set
at 6,000 psig and it is allowed to emulsify for one
minute. Steam rate is adjusted to maintain 90°C
product temperature.

{10) A three-way mixing valve located on the homogenizer
discharge is turned to divert the emulsion through
a Parker dual heat transfer coil to solidify the
emulsified wax and to reduce the slurry temperature
to ambient.

The products produced in Examples I-IV, supra, give rise
to aesthetically pleasing, long lasting fragrance effects
when used in hair care preparation in accordance with the use
of Examples:

U.S. Letters Patent No. 5,653,868 issued on August S,
1997, entitled “RINSE~QFF HAIR CARE COMPOSITIONS”: and

U.S. Letters Patent No. 5,653,969 issued on August 3,
1997, entitled “LOW RESIDUE HBAIR CARE COMPOSITIONS”.



After the washing procedure is carried out,-the towls are line-dried for
a period of 24 hours. 24 Hours thereafter, each of the
thus-dried towel s has an aesthetically pleasing aroma having: (1) a
substantivity of 9 on a scale of 1-10; g5 (2) a quality of 10 on a
scale of 1-10; and (3) an intensity of 5 on a scale of 1-10.

67 WHAT IS CLAIMED | S: . 1. A conposition for fragrancing at

| east one perfumable material and t ¥i fgnment proxinmate thereto
conprising at |east one substantiaJI%E%ﬁﬁrpsurdal hydr ophobi ¢ particle
havi ng a continuous outer surface and an internal nmatrix volunme consisting

essentially of: (i) a YERGIE SEAMROO/CONPETIONERt j on of a matrix
mat eri al selected fromthe group consisting of at |east one

hydr ophobi ¢_poj et and gk Least: ong yergplghLor s acmixdXwi@RChy Of
whi ch pol yner and wax has a nelting _ point I'n the range of from
about 35[ er r ] @ugpst of aboiampoo composibifrer EFCIetcriPEE mbR fhet-e LFFERSr €,

havi ng di ssol viettent No. 5, 6B5BEE6d Nssabd beatigust or® 190y dr Dpdudpoeatdd agr ance

mat eri al, sai do S(%Ie;,grésnocleuy 1(:)eninha_‘}l\{lidn I réig% T surface and an
internal matriX vVOrune  and %Iﬁj proxi mate to substantially the
entirety of said outer surface, a substantially hydrophilic

sur f act ant, sai d §%agleagae) AlRELA)] Ravksg e cal cul ated log[err]P in the
range of from abou .10 about 8 erei.n P i he .partition ficient
oo, PR MBI G, Scll S PR T

of the fragrance N n-0ctano Wat er’, sail obi c
particle having an2btit éledghll drtirepmphpcaboxyiyeintts/r om about 0.05 up to

about 20 microns, the GRAGRES rAldoalt Odmilde@grance material in-said pol yner
or said wax being from Aot 536,10, 19; ARQUL, §0% by

4% {weight} aloe vera;

1% {(weight) wheat germ oil; and

43% -(weight) water.

The resultant mixture is applied to hair in a washing
procedure. The hair is left to dry. After 24 hours, the
dried hair thus washed has an aesthetically pleasing aroma

having:

{1} a substantivity of 9 on a scale of 1-10;
(2) a quality of 10 on a scale of 1-10; and

{3) an intensity of 3 on a scale of 1-10.



weight of said particle, the weight percent of said surfactant
being from about 0.01% up to about 5% by wei ght of said particle, with said
wax, said surfactant and said pol ymer each being nonreactive with said

fragrance material and one another. 66 2. The conposition of Claim1l
wherein the perneation rate of said fragrance material through said wax or
said polynmer is in the range of from about [err] up to about
[err] as determ ned by the I FF perneation test.

68 3. The conposition ofexaMgire 1 wherein the
substantially hydrophilic sur f act ant IS substantially entirely coated
on and fixedly bonded to the entjspefy Qfg §i§bé¥%k§ﬁ surface of said single
phase solid solution in the for bm cron | ayer of
surfactant. 4. The conposition of Claim 1 wherein t he

substantial l'y hydr oplyd icgassirdaaihanisiusry aoateeEmproOXirnase atoiond with

i medi atel y subst i al epgat.h t entirety of said, oufe rface of
said solid soI%?i%%%hgnéysgbgggﬁgid#ﬁ?eﬁffhﬁ%ﬁggﬁa“%ht%gn%.éﬁggF?xggolune.
5. The conpdsftibettersf PatentgNg. 5165644881 éFsued ohe AugBRY o PPy

hydrophilic  sd&fatdorpbratddsSby Péfdrence (dresHbstantially entirely coated
on and fixedly bonded to the entirety of said outer surface of said single

phase solid solution in the formof a continuous submcron |ayer of
surfactant; and (b)1t®&aeed ¢ FREFaTANGdanevdsmEaratasny, asudIeniberdl |y
beneath the entinr @.g.olettdrd Gukert SN6T asps3Hd, 8381 Assadd cbrs Alugiuisan 1apd

substant!ally W%?H}n ﬁﬁﬂ‘jsFQEf¥i kiggtrfg&\”uhggf' i incgg?oréggé by

conposition of alm1 whefern the surfactant I's sel ecte romthe group

consi sting of : reference herein, and the above fabric softener mixture aré
then placed in a KENMORE® washing machine containing 14 hand
towels {fabricated with cotton fabric, having the dimensions:

6" x 6" and weighing 100 grams each}.

After the washing procedure is carried out, the towels
are line-dried for a period of 24 hours. 24 Hours
thereafter, each of the thus-dried towels has an aesthetically
pleasing aroma having:

{1) a substantivity of 9 on a scale of 1-10;
{2) a gquality of 10 on a scale of 1-10; and

{3) an intensity of S on a scale of 1-10.



(a) the cationic nodified starch, Redi BONDerr] 5320

(trademark of the National Starch Conpany of Bri dgewater, New
Jersey), in adm xture wth partially hydrolyzed polyvinyl
acetate, being hydrol yzed frgyn about 73% up to about 99% and
havi ng a nol ecul ar weight in the range of from about 5,000 up to
about 67, 000; (b) the substance tetra(2-hydroxypropyl)

et hyl enedi am ne haV|ng the structure: [err]
69 (c) CEPGIIS (LARERYS: ammoni um chloride having the

structure: [err] (d) a quaternary anmmoni um pol ysil ane
derivative having 1 A cphposittiont ufer fragrancing aff er¥dast one

wherein Ris tp@?fmtﬁtey r&pc\ébr.'gl t Qﬁdsq:ﬁé'creﬁ{rﬁronment prox:.mate therethel I']
V\h@r@lnmlsanlnt from1l I’]XISan

i nteger of fr(‘fﬁf“ﬁﬁlﬁg’gtﬁ lJ(ﬁ?Stl pre subgtant&&r’ﬂ’%t‘i.}rlépﬁ?’ccff‘lpgyﬁf%ﬁ}}‘?
hydrol yzed polppvEigle having aacetiinmoubeputehymindkye eand ram abtamna¥3% up to

about 99% andmaeymgmauﬂpl@cﬁ;uhgenyzge'eggénﬂﬁl&beof range of from about
5,000 up to about 67, 000 and the matrix is selected fromthe gr oup

consi sting of .
(i} a single phase solid solution of a matrix material

selected from the group consisting of at least one
hydrophobic polymer and at least one hydrophobic
wax, each of which polymer and wax has a melting
point in the range of from about 35°C up to about
120°C at 1 atmosphere pressure, having dissolved
therein at least one hydrophobic  fragrance
material, said solid solution having an outer
surface and an internal matrix volume; and

{ii} proximate to substantially the entirety of said
outer surface, a substantially hydrophilic surfactant,

said fragrance material having a calculated logwP in the
range of from about 1 up to about 8 wherein P is the
partition coefficient of the fragrance material between
n-octanol and water, said hdyrophobic particle having an
outside diameter in the range of from about 0.05 up to about
20 microns, the concentration of fragrance material in said
polymer or said wax being from aBout 5% up to about 60% by
weight of said particle, the weight percent of said
surfactant being from about 0.01% up to about 5% by weight of
said particle, with said wax, said surfactant and said
polymer each being nonreactive with said fragrance material
and one another,

2. The composition of Claim 1 wherein the permeation
rate of said fragrance material through said wax or said

polymer is in the range of from about 10'8-2§;;E:—— up to
cm -man

-3 mg-mm
about 8x10 " ————— as determined by the IFF permeation

R ) L

test.



(a) polyam des having a nol ecul ar weight in the range of from

about 6,000 up to about 12, 000; (b) carnauba wax; (c) candelilla
wax; (d) mxtures of cetyl palmtate and carnauba wax; " (e)

m xtures of cetyl palmtate and candel igga wax;

70 (f) ozokerite wax; (g) ceresin wax; and (h) 1ow
density pol yet hyl ene wax having a nDIecuIar wei ght i n the range of
from about 500 up io ahout 6,000 qQ conp05|tkon of C|ﬁ|n16
wherein the surfactant ‘1%, STPHEHPer n%fl y&iain ik

tetra(2- hydroxylpastqm,tli)allbt hypvereghiidai-ne, surfavtang is  substantipiéy

structure: entirely coated on and fixedly [H¥nlbkd to the entzr@ty)of cabyl
trimethyl amonium chl oride having the ru
[err] outer surface of said single phase solid solut%on in the form

of a continuous submicron layer of surfactant.

4, The composition of Claim 1 wherein the
substantially hydrophilic surfactant is located proximate to
and immediately substantially beneath the entirety of said
outer surface of said solid solution; and substantially
within said internal matrix volume.

S. The composition of Claim 1 wherein the
substantially hydrophilic surfactant is ', both {a)
substantially entirely cocated on and fixedly bonded to the

"entirety of said outer surface of said single phase solid
sclution in the form of a continuous submicron la&er of
surfactant; and (b} located proximate te and immediately,
substantially beneath the entirety of said outer surface of
said solid solution and substantially within said internel
matrix wvolume,.

6. The composition of Claim 1 wherein the surfactant
is selected from the group consisting of:

{a) the cationic modified starch, RediBOND® 5320
{trademark of the National Starch Company of
Bridgewater, New Jersey}, in admixture with
partially hydrolyzed polyvinyl acetate, Dbeing
hydrolyzed from about 73% up to about 99% and
having a molecular weight in the range of from
about 5,000 up to about 67,000;

{b) the substance tetra{2-hydroxypropyl} ethylenediamine,

% o~ R 0 R 0
2

having the structure:




(i1i1) the quaternary ammoni um pol ysil ane derivative havi ng
the structure: [err] wherein Ris the noiety having the
structure: 71 wherein mis an integer
of from10 up to 100; and wherein x is @g integer of from 10 up to 100, and
the weight ratio of quaternary anmoni um polysilane derivative:partially
hydr ol yzed ponV|nyI acetate is in the range of fromabout 2:1 up to about

1: 2. . A mbtlureettfl cdriipethylnodibemidinst ahdhridRediadRE| efFR¢ 5320
(trademark of Nat i onal Starhrbnc. of Brldgemater New Jer sey) and
partially hydrolyzed pol yvi nyl acetate, Yoy partially hydrol yzed to an

extent of from about 73% up to about 99@6 aving a nol ecular weight in the
range of from about 5,000 up to a t 67, 00@ ewrth the weight ratio of
cationic nodified starch:partia h aah yzed ponV|nyI acetate being
in the range of fromabout 2:1 up to abqn{og\ . A mxture of
quaternary amoni um pol ysilane derivatdtse having the structure: [err]

{d) a gquaternary ammonium polysilane derivative having
the structure:

QHa aHy TH3

i oo {
R—N&c” -—'é“c” —O'chs) s" — Sr""(c"':)s

| o 'Lhw;- Ly N\g

CHy ™ ’
. (eHs)
O CHa
Y | H
a.cH:c,/ R — A ei—
N

wherein R is the moiety having the structure:

CH,—[CH,] — -

wherein m is an integer of from 10 up to 100; and
wherein x is an integer of from 10 up to 100, in
admixture with partially hydrolyzed polyvinyl
acetate, being hydrolyzed from about 73% up to
about 9%9% and having a molecular weight in the
range of from about 5,000 up to about &7,000;

and the matrix is selected from the group consisting of:

{a) polyamides having a molecular weight in the range
of from about 6,000 up to about 12,000;

®) camaubs wax; | ARHE VG L

{c) candelilla wax;

(d} mixtures of cetyl palmitate and carnauba wax;

{e} mixtures of cetyl palmitate and candelilla wax;



wherein Ris the noiety having the structure: wherein mis an integer
of from1l0 up to 100; and wherein x is an integer of from 10 up to 100,
with the weight ratio of quaternary anmoni um pol ysil ane
derivative:partially hydrolyzed pol yvinyp acetate being in the range of
fromabout 1:2 up to about 2:1. 10. A nethod for increasing the
substantivity of a fragrance material selected fromthe group consisting of
at | east one aroma chem cal and at | east one perfune conposition

72 conprising the sCEpkeFitentt¥atel y admixing with the said fragrance
material a substantivity increasing quantity and concentration of

tetra(2- hydroxyprofgll ) cetesdremesd aavidne, havi ng the structure: [err]

11. A conposition of matter having a high fragrance substantivity
conprising in intipmte186@kidity Qolyethylend YaxehisBEY ANsELIRNEEI @lighel ect ed

fromthe grou .consisting of at | east one aroma chenical and at
9 P in e rangg og from about ?oo up to about 6,&50.

7. The composition of Claim & wherein the surfactant
is, in the alternative: .

e

{i) tetra(2-hydroxypropyl} ethylenediamine, having

the structure:

Nl
LA

{(ii) cetyl trimethyl ammonium chloride having the
structure:

CH,

BV
Cll- Hss /N\
CH, CHy

; O

{iii} the quaternary ammonium polysilane derivative
having the structure:

CHy CHs

CH3
l I 1 | —(et)s

R—N @ _ C.H,—é —~cH,—0 -(c_}-}a)a s —0 Sl,-
b |
CH, m

/o eHa " (C'H’)
i
ac&—c// ‘K-'—N@——Uﬁ—">C

£ | Nor

A

wherein R is the moiety having the structure

CH,—[CH,] — .



| east one perfunme conposition; and (b) tetra(2-hydroxypropyl)

et hyl enedi am ne, havi ng the structure: [err] 12. A
process for fragrancing a perfumable material having a substantially solid
surface conprising the step of contacting said solid surface of said
perfumable material with at | east one particle of Caim1l. 13. The
process of Claim12 wherein the surfactant is, in the alternative:

(a) the cati ogh&rdldinf lledaﬁtﬁrtgeer@ﬁlzfé@m%sraa tc53.2@ and whereln x
(trademark of National Starc ﬁg f Brid
ISR

Jersey), in 3ﬁn?xtiﬂt§geﬁn? a‘l“? Vo 4867 &d ene HEHTRT R84 pofyw nyl
acet ate bei ng hyateotaryexpmonium polysilaneo dﬁhevmvsnpamlaﬂﬂmwm}ﬂﬂ?%% up to

about olyvi%%% abavit & MR el dnYei ghtridh lHdBGUEARYE @b to
from about 5, 0 ]a? ‘2 ? about 67, 000 73
0

(b) tetra(2-h§ pyl) et hyI ened| am ne, havi ng t he
structure: [err] (c) cetyl trinethyl

ammoni um chloride having Glgrure of catiofi&UGb&dAed starch, RediBOND®
5320 {trademark of National Starch Inc. of Bridgewater, New
Jerseyf and partially hydrolyzed polyvinyl acetate, being
partially hydroclyzed to an extent of from about 73% up to
about 99%, having a molecular weight in the range of from
abocut 5,000 up to about 67,000, with the weight ratio of
cationic modified starch:partially hydrolyzed polyvinyl
acetate being in the range of from about 2:1 up to about 1:2.

g, A nmixture of quaternary ammonium polysilane
derivative having the structure:

Tt
R—NB—ep —c—cn—o-(en)TSi—°T S{‘(CH’)S
E l &H, \O
CHy 2
CH, "
o CHa (er2)
| HQ
acH-¢ -R—Ne—ci.— <
oH
f IC-H;

wherein R is the moiety having the structure: ”!l,"cl mly "IJ”,"SI” ,!I’

CH,—[CH,] — -

wherein m is an integer of from 10 up to 100; and wherein x
is an integer of from 10 up to 100, with the weight ratio of
quaternary ammonium polysilane derivative:partially hydrolyzed
polyvinyl acetate being in the range of from about 1:2 up to
about 2:1.

10. A method - for increasing the substantivity of a
fragrance material selected from the group consisting of at
least one aroma chemical and at least one perfume composition



[err] (d) a quaternary anmoni um pol ysil ane derivative
havi ng the structure: [err] wherein Ris the noiety
having the structure: [err] wherein mis an integer of from
10 up to 100; and wherein x 73 an integer of from10 up to

100, in adm xture with partially hydrol yzed pol yvi nyl acetate
bei ng hydrolyzed to the extent of from about 73% up to about
99% havi ng a nol ecul ar V\Blnt% in the range of fr

about 5,000 upSPBPHIFIRE GheodEeP ofndnthBaFRky i 3AMiULRT i HFtl?stE%I &8¢2d from
the group consifségrupcefl material a substantivity increasing qudktity and (a)

I d h I
R e o L

candelill a maxthe structure:

oy

11. A composition of matter having a high fragrance
substantivity comprising in intimate admixture:

{(a) a fragrance material selected from the group
consisting of at least one arcma chemical and at

least one perfume composition; and

{b) tetra(2-hydroxypropyl) ethylenediamine, having the

gtructure:
ot ov

't
iEJAQ B

12. A process for fragrancing a perfumable material
having a substantially solid surface comprising the step of
contacting said solid surface of said perfumable material
with at least one particle of Claim 1.

13. The process of Claim 12 wherein the surfactant is,
in the alternative:

{a) the cationic modified starch, RediBOND® 5320
{trademark of National Starch Inc. of Bridgewater,
New Jersey}, in admixture with partially
hydrolyzed polyvinyl acetate being hydrolyzed
to the extent of from about 73% up to about
99%, having a molecudar weight in the range of
from about 5,000 up to about 67,000;



(d) mxtures of cetyl palmtate and carnauba wax; (e) mxtures

of cetyl palmtate and candelilla wax; (f) ozokerite wax;

(g) ceresin wax; and (h) low density pol yethyl ene wax having a
nmol ecul ar weight in the rgge of fromabout 500 up to

about 6, 000. 14. A process for preparing a hydrophobic perfune-

cont ai ni ng conposition conprising the steps of: (i) intimately
adm xi ng at | east one h dro hobi c fragrance mat er | al W th
at least one tra??ym‘d&ﬁﬁ@ﬁ?%‘lbol ?Wleéﬁwﬂmét | 88¥¢"Pne
hydr ophobi ¢ wax to form a fthststegtigk:si ngl e phase m xture
at a tenperature greater than or equal to the nelting point
of said pol yner, said waxr, in the cadgp of m xtures, the
melting point of the highest nelting po?n-h\ conponent of the
materials in the m xture; (i admxmgasurfactant
with an agueous conpositi on!c Qng water to forma
second mi xture which is an aqueous sol (iii) blending said
first mxture and said second m xture % at? a tenperature of
bet ween 60[err] C and the boi ling point of said aqueous

conposi tion the hy () O\S’E%{)\I&Eytﬂmgb?{lpemdrlo%' 18 Eﬁlcfﬁ%'le‘i{'av%:@é’ the

(iv) causing perfilime-contal nin

conmposition in the solid ph&&&at8reorm as an oH agueous
suspensi on of solid phase particles, 3

wherein the wei ght percent of fragrance for fOI\ ngosaid fi riﬂu“muﬂm“m””“l
in the range of from about 5% up to e(BQ,LH 66% Ny G ght of s
m xture; and wherein the weight percent of syffRctant in the Sec dnd" mi%tdre®

is fromabout 0.01% up to about 5% by wei ghh,_gf lHd second m xture.
; and

{d) a quaternary ammonium polysilane derivative
having the structure:

I a ?” [Q)-I; ‘Iﬂ‘fz
R—n Q*'Cﬂa-c-cu,—o “(en)TSi—o s —(ch)s
| ¥ ‘{: L L”s \O
c m I
(& C.Ha (CH‘)
QCH, —c,// ‘R -——,\P —f—\ c
\
& L,

wherein R is the moiety having the structure:
3 [ Z]x ’

wherein m is an intéger of from 10 up to 100;
and wherein x is an integer of from 10 up to
100, in admixture with partially hydrolyzed
polyvinyl acetate being hydrolyzed to the
extent of from about 73% up to about 99%,
having a molecular weight in the range of from
about 5,000 up to about 67,000,

and the matrix material is selected from the group consisting of:



15. A process for preparing a hydrophobic perfune- containing conposition

conprising the steps of: (i) intimately adm xing at | east one
hydr ophobi c fragrance nmaterial with (a) at |east one

hydr ophobi ¢ polymer and/or at |east740ne hydr ophobi ¢ wax
and (b) at least one surfactant to forma first single

i qui d phase m xture at a tenperature greater than or equa

to the melting point of (shi doppenives drviagda molecular weighbxiBr Fhen the
case of mxtures, the neltingnge of from aboutP®)ddo @b tH@vBughestoonel ting
poi nt conponent of the m xture; (i) blending
said first single Ii m xture with an agueous

Lo le | 1oy d BRASS vay; ! noag
conposition conprising fat er whereby a mcroenulsion is

formed; and ﬂiii) causi ng t he hydr ophobi c
per f ume- cont ai ni ng c)] candeliddgp®®ftion in the solid phase to form as
an aqueous suspension of solid phase particles, wherein the

wei ght percent of fragraace nfigtufer pitngetsdi gainitsttenand wegnggbd wakhe range
of from about 5% up to about 60% by weight of said first m xture; wherein
the weight percent of suysf agliabhrddosabelif pd st tak¥taHE chbddriammabaut 0. 01%
up to about 5% by weight of said first mxture. 16. A conposition
for effecting the targe%gp dehiverd, gt,a bioactive or active substance to a

I

21T Tba0: dal ' hyaropnobi c sart (olo. haviaaa. contt noas oarer s uINAR ANLREN] N 0
internal matrix vol une éghsi?’FF?ﬂj‘ &eEantthl |y of : e Loms s

76 (i) a single phase solid solution of a matrix
material selected from the deougensthiyspelvertylefe wax having a mekequdast one

hydr ophobi ¢ polymer and at LRaght in the range o@N@réiydiwytolzioc wpxtoeach of

whi ch pol yner and as a nelting point in the range of
from | about 35[a§’PPf\é,\EtyPﬁlat’o about 120[err]C at 1 atnosphere
pressure, having dissolved therein at | east one bi oactive or

active substance, s@d 80lddcess for preparS® Ubi QiydRayidigcanpasue-surface
and an

containing composition comprising the steps of:

(i} intimately admixing at least one hydrophobic
fragrance material with at least one
hydrophobic polymer and/or at least one
hydrophobic wax to form a;'first liquid single
phase mixture at a temperature greater than or
equal to the melt'iﬁg point of said polymer,
said wax or, in the case of mixtures, the
melting point of the highest melting point
component of the materials in the mixture;

(i1} intimately admixing a surfactant with an
aqueous composition comprising water to form a

second mixture which is an aqueous solution;

{iii) blending said first mixture and said second mixture
at a temperature of between 60°C and the
beiling point of said aqueous composition

whereby a microemulsion is formed; and

{iv) causing the hydrophobic perfume-containing
composition in the solid phase to form as an

aqueous suspension of solid phase particles,



internal matrix vol une; and (ii) proximate to substantially the
entirety of said outer surface, a substantially hydrophilic
surfact ant, sai d bioactive or active substance having a cal cul at ed

|l og[err]P in the range of fromabout 1 gg to about 8 wherein P is the
partition coefficient of the bioactive or active substance between
n-octanol and water; said hdyrophobic particle having an outside di aneter
in the range of from about 0.05 up to about 20 m crons; the concentration
of active or bheesin viehes wositghhc @ernesai df pdrymeancer fogi dfampingeisadgdf r om
S o o AR A I g a4 g @, o
sai d surfactan ei ng from aboy y o U 0 abou 0 | .0f _sai
particle; witRo%aPY htsaf s Tféﬁ?%\rﬁ‘io eéa?‘iﬁé %?%?V%%hwed‘fg}’ﬁg

nonr eacti ve Wwpthcadi bfacdurfectandt s dchel cacbnd e msxtbhstearicestzomd adostanot her.
L7- Apparatus gl geatgdeh il Xsd oy LBE SR 236814 YecShanbhdageus! y testing

the diffusivity, o character and odor intensity of a fragrance materi al
selected fromthe group consisting of one or nore aroma chem cal s and one
or nore fragrance xnpasidrooess CAopr ipzlepgring a hydrophdia pediuger-

vertical ly- g' Eggéﬁ%ingsg%ggg%ﬂ lcémprising the stepsCyfd Ndrical container

means havi n central axis parallel to the Z axis;

(ii) an inner void, s 77 iji).a sub Lal.l:

circul ar non-interrupt&d mtb’&%*eelgorﬁ%‘é’é’an%faé Jf‘aia)rs%:t °§§I ?lggg%%(?r%us
substance | ocated in a firdirayrangs ameterial suifh bdak R4 nge3sbstoRftially
per pendi cul ar to said Zaxbshcid ha¥ipgeAN dndnef VoL d leastsi @@deand an
outside; (iv) vertically syrro n%_ng sai d inner (?i d ﬁ@%t paral | el
to and substantially BY3g St aflB¥f r sai @1z & s,* % Cont i huous
cylindrical sidewall conpossgtfettantsegofmkm a first single liquid phase

nixture at a temperature greater than or equal
to the melting point of said polymer or said
wax or, in the case of mixtures, the melting
point of the highest melting point component
of the mixture; ' ’

(ii) blending said first single 1liquid phase
mixture with an aqueous composition comprising
water whereby a microemulsion is formed; and

{(iii)} causing the hydrophobic perfume-containing
composition in the solid phase to form as an

aqueous suspension of solid phase particles,

wherein the weight percent of fragrance for forming said
first mixture is in the range of from about 5% up to about
60% by weight of said first mixture; wherein the welght
percent of surfactant in said first mixture is from about
0.01% up to about 5% by weight of said first mixture.

16. A composition for effecting the targeted delivery
of a bioactive or active substance toc a substantially solid
surface comprising at least one substantially ellipsoidal
hydrophobic particle having a continuous outer surface and an

internal matrix volume consisting essentially of:
.

| ) O A D



sol id nonporous substance having an inner voi d side and an outside,

havi ng a top circular rimlocated in a second X-Y pl ane, an upper

m dportion, a |ower m dportion and a bottomrim/located in sai d
first X-Y plane, said bottomrim berzgg fixedly sealed along its entire
circunference to the circunference of sai d base, said sidewall having a
first orifice therethrough located in the |ower m dportion thereof
inathird X-Y pl ane and a second orifice therethrough substantially

diametrically opposed (i)0 asajifiqléi phbse soDidfsSRutieaated anmatfnurth X-Y

pl ane, said fourth X-Y el a nd
substantially parallel to sg%g&eiaq %ﬁ?erécfgg be%f gg'rl%g %ﬁo&\ygg?nd%rl&rlg? %Y

pl ane, sai d sidewal | ot RErifas BBEnRYFRORIPRI S MCdpRet;and @f) 1east ¢ op
substantially circular coverhydrophanipowed, cfach ¢hiwhd chopeldmegnput ous
substance and having an i nn@axViddl sSind@ting FYIGtaln OtAS | Figeealrabltim
attached al ong its entiggo&gnggzcchécggfg&ﬁﬂpngoctgg 1 atﬂgséﬁgggerence
of the top circular rim of sal d sidewal I "and Tocated 1n Saird second
X-Y plane, having a BEREIUSri HEMyR9 digfdlvsrathespinodlr 183%hi ng
havi ng an i nner circunf enencidacsive omrertive rsubsteneanceaid sbkidg
substantial |y equidistant fgomi$@nd havirg 2%hS, oS@d QBRI RaMi ngh a

di amet er of .
from about 20% up to about 4858 out si de di aneter
of the top cover; (b) seal ably nmounted through said first
orifice, a (i)eppexiatatee tqr sestanhayilyy tlee ehbimehvatef e
variation-sensitive end attagh@dod@ SURPRIE, a substantially HR&BhiSad d

t enperature variation-sensitsilggactn . end being ocated within said
i nner void, said suﬁpgft means seabably inserted through said
first orifice and connected to tenperature noni tori ng nmeans
out si de sai d cemtdibieactimn®y active substance having a calculated logiP

in the range of from about 1 up to about 8 wherein P is the

. 78
%}alt ﬂ%trlx volume; and

partition coefficient of the biocactive or active substance
between n-octanol and water; said hdyrophobic particle having
an outside diameter in the range of from about 0.05 up to
about 20 microns; the concentration of active or biocactive
substance in said polymer or said wax being from about 5% up
to about 60% by weight of said particle; the weight percent
of said surfactant being from about 0.01% up to about 5% by
weight of said particle; with said wax, said surfactant and
said polymer each being nonreactive with said active and said
biocactive substances and one another.

17. Apparatus located in an X-Y-Z three-space for
simultaneously testing the diffusivity, odor character and
odor intensity of a fragrance material selected from the
group consisting of one or more aroma chemicals and ocne or
more fragrance compositions comprising:

{a} hollow vertically-disposed substantially
cylindrical container means having:

{i) a central axis parallel to the Z axis:

T

{(ii) an inner wvoid;



(c) seal ably mounted through said second orifice, air flow

means for supplying a streamof air into said inner void,
said air flow neans conprising a supply tube having an open
end | ocated w thin saidyyinner voi d, being

connected to said supply tube and | ocated outside said

contai ner neans, an air supply source; and (d)
SusgenSI on nmeans Lor SUSPSn@'LlﬁlgaashS§Ear§lﬁ'§@ll§ circular non- lnﬂeQQ'ﬁﬁ@é?B Wlthl n
sai i nner Vol sai spgnsi an

substantial ly fl exf'ls)?a eccﬁnfoseg g4 ﬁ tsgeggflﬁc%% b2

gé)ng su iac ed at
two substantially dianetri calpystangspdesated PP sirst ¥t BeARfer

| ocations | ocated in substanti alskyd base being subst@htaﬁanaemeﬁdpbam

proxi mte said second X-Y to saJ.d Z pl,ane anBaglv R NG RRAKEMRéR: the top
ri mof sai d sidewal |, and, havi ttach t hereto and
suspended therefromat a |ocati Bhditfdédt éﬁt?‘%lg m dway

bet ween said attachnent |ocations, said test sa ..
initially having absorbed t e e8ﬁrtlcany surroundingy "?ar‘é’grﬁ‘ﬁl"gprfé?lé’ri al

wher eby when the air supply neamsdi s rargdged t lter el:gndcausmtm}aamal@flo(/v
through said air flow means, andqhi®idtQRperanUEgid@NetiQl 4 ScoRRYAGSEE ai r at

a fixed tenperature T or a vari %BHnéreirg% rg}&l w%lﬂ%o SQL%dVM!? fslaQ?ﬁ‘re havi ng

fixed flowrate Q or a variabl !
an area A initially holding d efPiigriarposeus rsél‘BF RBYERY & %5‘ n a

concentration of CJerr] gram nolesdpeiddi st drorowtspde) obdaving a top

79 of time [err] at the e'&@r&ilé&hi chnt 1BBasR disanpl geo¥rd ot d
Gerr] granms of fragrance materi in a concen rat.l rr] ,or | es per
liter during which time 0 the ogg?n%‘har ct 8FPERd | md 8%‘?%% %r% e of
bei ng nmeasured and det erni ned pPégPemEitient pad; it é?°§§€¥‘| éhmo?%%ﬁ ZMxi s
with said second X-Y pl ane. said8 firdbex-appaeas ussaif bé&tiaimm riw

wherein (i) the tenperature OferHE %iig(eéﬂppgggggoyaig}}% ai s SURPLYe MeANS

'S circumference to the circumference of
said base, said sidewall having a first
orifice therethrough located in the lower
midportion thereof in a third X-Y plane
and a second orifice thersthrough substantially
diametrically opposed to said first
orifice located in a fourth X-Y plane,
said fourth X-Y plane Dbeing located
between and substantially parallel to said
third X-Y plane and said first X-Y plane,
said sidewall otherwise being non-interrupted:

(v a top substantially «circular cover
composed of a third solid nonporous
substance and having an inner void side
and an outside sealably attached along
its entire outer circumference to the
circumference of the top circular rim of
said sidewall and located in said second
X-Y plane, having a substantially
circular top cover opening having an
inner circumference, said inner circumference
being substantially equidistant from said
Z axis, said opening having a diameter of

AR




controlled and (ii) the tenperature probe has programed feedback neans

connected to the air supply neans. 19. A process for.
si mul t aneousl y testing the diffusivity, odor character and odef——

intensity of a fragrance material selectgg fromthe group, copstSti e
or nore aroma chem cals and one or nore fragrance conposi mm mﬁ“ | “ﬂ“
L .| 5 *

the steps of: (a) providing the apparatus of
(b) suspending a test sanple cont ai ni ng a fragrance
material in the suspension nmeans of ‘ sai d appar atus; and

(c) engaging the air supply FHAEdhseboudn®O%t i to about 40% of the
tenperature nonitor neans, wher ebytssdiendidretairr osughel yopremreri S engaged to
t hereby causing air to flow through the air flow nmeans and the tenperature
rTr?Fi t o]r) is lerg]?PEd, air ?t;) a delax g6l § @R|tad LHthngQFsa@;iVﬁiﬂis%bbeif;ﬁﬁpeﬁﬁt ur ]e)
err Wi ow at a fixe te r.a varj.able flow.r err
past said sanpl e having an a?cgé%%%t{}x%ei a%%bﬁaol d%\‘}gl%% ergr] Wﬁxz‘iﬁ%{ea(}grg
fragrance materials in a cond@itfEatdoienfityeygrend nﬁq%hﬁér%c’i t BIPPPSE a
period of time 0 at the endmehnshi chitli neer(pesatures anptimtiionFséaditiGeerr]

grams of fragrance material idhadpeQfif@BLEadd WA til el a0l A0 UBLES sek liter

during which tinme [err] the qdor character a | nt ensi I s, capabl e, of
bei ng nmeasured and determ ne&‘fﬁ?%% rr% aélst hséalg’%? Vs%nétefg%d o?hrs%‘f‘l[‘);% faégi S
with said second X-Y plane. first pEifipe 3pParePeciER CFai FEAFTATELEi n the

cont ai ner neans has: monitoring means outside said cditainer means;

(i) a height of in the range of from about 50 up . to about
75 cm (1) a(endisgalamly ivuhadgetoubh 05 @b kodd oL fiQe,
about 30 cm :

air flow means for supplying a stream of air
inte said inner wvoid, said air ‘flow means
comprising a supply tube having an open end
located within said inner wvoid, . being
connected to said supply tube and located
outside said container means, an air supply
source; and

{d) suspension means for suspending a test sample
located within said inner wvoid, said
suspension means comprising a substantially

lexible hanging support fixedly attached at
two substantially diametrically opposed
attachment locations located in substantially
the same X-Y plane proximate said second X-¥Y
plane, each being proximate the top rim of
sald sidewall and having attached theretoc and
suspended therefrom at a location substantially
midway between said attachment locations, said
test sample, initially having absorbed thereon
said fragrance material,

whereby when the air supply means is engaged thereby causing
air to flow through said air flow means, and the temperature
monitor is engaged, air at a fixed temperature T or a
variable temperature T (8) will flow at a fixed flow rate Q

or a variable flow rate Q(B) past said sample having an
area A initially holding Gy grams of fragrance materiall(s)
in a concentration of Cp gram-moles per liter for a period



(iti) a volume in the range of fromabout 0.1 up to about
0.2 nMerr]; (iv) a vertical distance of tenperature probe to
base of between about 10 and about 30 cm (v) a vertical

di stance of air flow neans from 79 base from about 3 up to
about 10 cm and (vi) a diameter of inner ooeni ng in top cover

of fromabout 15 up to about 30 cm ss
of Cdaim 19 wherein the internal pressure in the [ IWiﬁmﬂ
mai nt ai ned at fromabout 0.5 up to about 2 psig and th

mai ntai ned in the range of from about 900 up to about 1, 000 m / m nute and
wherein in the apparajus provided, the container means ha (i)
a hei ght of codf diter YortfihsmeaBonf Woiqhp tige said sample ‘“llaBB%ﬁf G5 cm
(ii) a radius gﬁamonfafrae;rarcean&t&fmﬁlom adawhcéxstratlon Ci1 gram-moygpsto

b 30 fir 0.2
oty 0 o o v gl Wt T gt

base of from aboufart 1§nd’fat?(9éPgSBeé?ﬁred and deterpined proxi ?E%I 1Eﬁstance
of air flow nelrterstecbinn of said Z axis wiabesdidpeapoli®-3 phanes about 10 cm
and (vi) a dianmeter of inner opening in top cover of

from about 15 up ta@sabotHe 3Q@pgAtratus of Claim 17 wherein (i} the

temperature of the air supplied by the air supply means is

controlled and (ii) the’ temperature probe has programmed

feedback means connected to the air supply means.

18. A process for. simultaneously testing the
diffusivity, odor character and odor intensity of a fragrance
material selected from the group consisting of one or more
aroma chemicals and one or more fragrance compositions
comprising the steps of:

(2} providing the apparatus of Claim 1;

(b) suspending a test sample containing a
fragrance material in the suspension means of
said apparatus; and

(c) engaging the air supply means and the
temperature monitor means,

whereby when the air supply means is engaged to thereby
causing air to flow through the air flow means and the
temperature monitor is engaged, air at a-fixed temperature T
or a variable temperature T(0) will flow at a fixed flow
rate Q or a variable flow rate Q(é) past said sample having
an area A initially holding Go grams of fragrance materials
in a concentration of Cp gram-moles per liter for a period
of time O at the end of which time O said sample will hold
Gi1 grams of fragrance material in a concentration Ci gram-
moles per liter during which time O the odor character and
intensity is capable of being measured and determined proximate
the intersection of said Z axis with said second X-Y plane.

20. The apparatus of Claim 17 wherein the container
means has:
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(i} a height of in the range of from about 50 up
to about 75 cm;

(ii) a radius in the range of from about 15 up to
about 30 cm;

(iii) a volume in the range of from about 0.1 up to

about 0.2 nﬁ;

(iv) a vertical distance of temperature probe to
base of between about 10 and about 30 cm;

{v] a vertical distance of air flow means from
base from about 3 up to about 10 cm; and

(vi) a diameter of inner opening in top cover of
from about 15 up to about 30 cm.

21. The process of Claim 19 wherein the internal
pressure in the inner void is maintained at from about 0.5 up
to about 2 psig and the air flow rate is maintained in the
range of from about 900 up to about 1,000 ml/minute; and

wherein in the apparatus provided, the container means has:.

.

(i} a height of container of from about 50 up to
about 75 cm;

{ii) a radius of container means of from about 15
up to about 30 cm;

{iii) a volume of from about 0.1 up to about 0.2 ma;

{iv) a vertical distance of temperature probe from
base of from about 10 and about 30 cm;

{v] a vertical distance of air flow means from
base from about 3 up to about 10 cm; and

{vi) a diameter of inner opening in top cover of
from about 15 up to about 30 cm.



