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Treseripiing

sy

il of the dnvantion

The praseat invention rolates o fne powdors, such @s those neing conmotios, pharmacy or perfimery,

RSaos

sresnit Brecntion rdlates prove paticndady o 8 fine ;xmcda‘r of polyamide derived fden renewable matertals,

P
b
7y

Sor the manefictre of such 3 poivdar derivad from repsweble stting

The fvestion sl rolates o g prog
siateriale,
iy conventional cosmetios, ngradivnts of peircleurs origit or of synthetic arigin are exscotially found,

The prosesses R oblaivday them are soxpstimes considered th be sovirnomestal poliutaate,

3

This iv beowuss the startiny materials vaed fur fe vyothesin of thete ingrediants are obtainad by staaay

cracking ov catalytie cracking of petrolonm fractions. The use of these matedaly contrbutes by inoressing the

s

wroonliouss effest. Given e deorease in workdwids peirnloum reserves, the source of these starting wateniads iy

gradusily golng o run oull
Rtarting mutorials derived fron blomase ave Gom 2 oaswsble sowree and have a reduged fwrpact on the

coviromment. They do not scg;sim all the refiving stope {they are expeosive it torny of energy) of petroleam

prodiets. O production fs raduead sl that they owke loss ofa scatribadion 1o global wanming,

¥ thersfore sppearsy 1o be nepossiry (o have syothetie processes whinhuarg e depdadant on sfanting ma-

oAl ort

bisi] ovgin, but rather uae stanting matertal of revewalde origin

¥

Today, consumen are inorsasingly atiracted by products of plant ovigin whish haey e reputation of bes
e safer ek oory compatibles with the gkin,
Maorsover, Bve reavket wheee there ¢ ae mach competition se i the coveelics woarkey, foralaton vust

et the demand by consumers for conuetics whish combins affectivences, buovaiive tovture and sowsory

sesdites However, these properties depend both on the starthog roxterisdy and on the prosveses used.

Fasthermare, the enwrgence of cosmetic pradusts for men, aad which sake it possible o et thelr owg

expeviations of reguirementy, alvo requirs the wearch Sy e, more seitaide starking salsols,

The objective of the pressat tuvention fe therefors to provide a polymer powder whick meets the varboas

reguiremente mentionsd above, both @ wowy of offectvonesy, fextre end sensosy gualities and to terms of
sonlogiontand bivlogieal sthdcs.

Prior ant

T &

By way of sxamples of powders componty wsed I covnetios, mestivasd may b made of those of min-
Gy Crale, stlion, kacdin, sevioliy, valciue cagbonats or nmpnestum cadhouste); onddes (TH0y, Sty those

of plat tm'gi;; {starch); thkee of animal origin (silk powder); and theee of aynthetie orighy poly{methiyl

m
v
4
%_:5
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¥
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The powders of nuineesl arigin have sensory propavties that aey dierior 1o those of thie syathetie powders.

They oan dry oot the shin aund causy iritations,

They are often mough and dry to the oy

g

A v

Folyamide 12 powsiers, although of petrclens arigin, ave paronlariy a;%gs;m-;:ia ed iy cosmetios Ror the
sharactoristic sifky and soft fosl that they sonfer on the formulations, PA 12§ found both i mabe-up Semila
fang {oye shadows, foursdation, Hpstick, mascara, st 3, oare formulations (day creams, night srean, ody i,

some produet formulations, e To order 1o obinin the sonsary properties requirad for thess formudations, the

vof losy than 100 jun, preferably loss than 30 pa, sod wore prefore

powdens must have ai sverige partisls ¢
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bly less thaty 20w,
By way of iﬁxampie af P& L2 powider for covmpetie fornmiation, tendion ey be mads of comaiereiad

an

presfucts: Orgasal 2002 BXD NAT CO8 (Arkema), Nylospoly WL 18 {Ccdation Counleurs), Covdbead RI2.10

(LW, SPSOU { Toray), Ubesta (URE), Togolm
Various musdactaring processey raske 1 possible o produce polvamide 12 powders and cach result in
Sifferent powder cluaracieristion,

Memtion sy bo made, for exanple, of divset process for ynthests, whinh produce polyamide 12 powe

s By polvoierization of fawryl lactamy or of anvduododecanote sotd. Thepending on the type of process, § %

poesibde 0 obtang perotly sphisrical, noapsrous powdets o olse soheroidal porous posdan. T the Jatter casy,

X

meation may be mude of the PA 12 powders sold by Avkema Franee under the name Orgrsol™

Mowsover, Slesphuicrprecipitution processes exiat whdch prodoce polymer powders by dissolation of a
pobymer in & solvatt, awd then repracipitation in the form of v powder. This type of procese produces sphereidal
powslers of varving poresity,

For example, padeet application DEG2 1454 desortbes » progess for syutbegizing polysaide 12 powder
By dasohetion and precipiistion, the sy of the Buwention o thds dpplicatiog belag to obtaln & Ba 12 powdsrof
spherical shape and with 3 sarvey particle sze. The progesy geed requires the pee of g polyamids having s o
Jeonlay mass sad 2 viscosity which ate sufficiontly hiph to allow ity procipitation. Thus, the powdsr obialned
after precipitation s o Slameter suck that milling wnder sovers conditions v necessary inorder 1o obiain a fine
p(:\-wei&r of dianter less than 3¢ i,

Docunent US 20067127424 desoribey 1 provess comprising the disselving of pobvanside, for sxample
PAG or PALZ, In a volvent, followed by precipiiation, which reselts in powdens of wmiforny shape which arg ol
dutnbehelbshaped.

Howsver, fnall the cases meationad above, the faney! et aod the sminododecansie acid polymerized
i order toobtain these PA 12 powders wre-devived fom petrochamnisiey. Fuothermons, i oeder fo olinin pove
ders with & particle size of toss than 20 iy, these provesses ass Targs arocuuts of solvents, which are thoseives
dertvad from petrachamisiry,

Ui the polbyandds 12 poeedeny, potvanide 11 {PA 11) powdess wre munefactured from earting rontss

rials of plaat orighy

Plant muteriale have the advantage that they oxn by sultivated 1o Ixrge amounts, socording o domand, on
the majority of the globe, and of being wuewable. A ronewalle stanting muderial is & natural aremal or plant
resorree, the stock of which van be recorstinued pver a sheet period on the hunan seale. In particnlar # 18 e

exsary for the stoek to be able 1o renew ieell as quiskly we s vonsuned,

PA 1T o produced by the company Arkema An sntbre range of BA T-based producty sxists, uander the

trade name Ridsan™ 18 or Bilean™ B. The base starting owaterial for tiese products fs vattee off, sxtoeid from

the plent of the sume name {common castor), fom the sastor beans, Conventionally, PA 1} powders are ob-
tained by o provess of mi‘iizing. a prapoiyimer, dubg an fmpast il Soch an impast will comprises & mder-stator

devics which perforow mechanical milling. The rotor has pire or hammers, by virtee of whish the produat i

¥

protested agains 2 noteled arch forowmd by the stator, According {6 this coment preesy, the product 1 willed by

R

~

fompact, seflisions or sttrition snd the partivles of prwder oblained wre of differext shapes which are mor or fesg

anguiny.
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However, the chavsoteristios, v pacfiowlsr partich sive {gonenily greater than 100 pan) andior shipe

¢4

sharacteristios, of these PR 11 powdany of the priorart 4o sot ek # posaible 10 uee then ag sonustic powderd

with sensory propertios suttable £ nukeiup and oxes applivatons fxk & day crovms pight creams, of sum

croame). Tn partioaiae, # 28 ot possible, with the tndusteiad provsss for nunwbrotoring P& 1wl eyt
obtain pariicles of powder with an avevage dhuucter of legs then 30w,

Patents EPIB4TIS0 and US 6 137 513 describe processes for oldaining polyamide powders, 1o patticaler

FA L o 12 powders, by divect senchesiy or by disschution-presipration, rendting B porong OF SnoporeRs,

sphorical powders with a particly aize of loss Than 160 . However, the rvdony ars systmativally oixtained

s therefire have 3 not insigrifican envirenmeonind inipast.

insnivent, and the

The PA B or 13 powders of the priay art, whether they are derived fram a diveet synthesis provesg, fom

' ::is);i«;}m:t'ipi'iesiis}:;. procesy oy el derived fow @ process of milling apegpolymet, do oot therefire maks

In addition o e PA 11 powders, all sority of polvamide, homopehanids or copolyamide powders, that

san be obtained fom revewsble stanting matesialy, sxast, Megtion may, forexanple; be made of polyanides and

apehmnides ctmaprising Be monomers T TG or 1838, which can be manufictived sutirely Hrom sshewable
stavhng mateckale sueh s plaat ofby and Bty aoill Acoseding & another alleraniive, the polvapide powilass

roay be "asad”; de based onopudyamide manufastneed pretially feors cenowable staeting msievialy. Thisds, far

sxanigle, the case of homopdlramids 810 i whish anly thy ssbacis avtd (U101 s of ronswable erighn. Tois alsy

the case of copalyamide FIAET, w8 whach ondy the fesepbtinic said (1) notof renowably ongls.

These copalvanade powdens ate prodecsd by the compagy &ckeme weosrding o 3 oryogente wmilling
process. The meneixtuing procsss used today doss not make 1 posstbis 1o obiain particles with an averags
gize of Toss than 30 pon

The objentive of the proseat fnvention & terefore B dosigs 3 sow polyandide powder or supolysatde

powder whinh i both of renewable origin and high pedfrmanos, s for which the prodection provess dogs ot

raguiee the frvolvemeat of chomical of tecimologios! mantpultions which we laboricus, energy-expeasive or

The hisctive of the present fvention {5 also 1o provide a provess for the seandsoture of wliratine PA

&Y
owder which e sinple, rapid (tonprising @y fow stepy as poseible} and easy to nploment,
The objeetive of the prevent nvention i alsn to poovide » prosess which iy modiuiatable sad Hexilsle, in

solinh can Be readiby aadl napidly adjosted acuording w the destred powder partlole size, sad which adapiv reads

2

N

Hy fo the sxisting manufoniriog dovices fn e powder tudustey,
Armed with its expertize in the manufacters of high-performanse Boresourved polyamide, the spplivant

sompeny has aow found @ now ulwafioe polyaxdde posder devbved from renswable starting seaterials, sod of

oot but not sxcliusive, Selifs of use are cosmstics, pharmaoy and perfinery, The apphicant haw

also found a provess Hir the manafacture of such particks of PA powder having an average diameter of loss than
3 g,

Sunsnanvof the hvvention

................. A2

More spen 2 sbject of the provent invention s & powdsr of polysoide PA (homopolyaraide e oo
pohamide) derivwd gt loast putially from réenewable waterials, n aceordarce with the colfect matter of Claun £

Advaniageously, sabd polyamide powder comprized af baet one of the | Selfowdng moleanten 11

i
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aminendeconaie aoid, n-heptyl-1 Lamibne sadesanoie scid, sehasie avid, decanediamine, a difdty soid, & dimer
Tty acid, and st theeeet]

Advantageousdy, nail polvamide PA of the powder socanding to the fnvention i chosen fom FA L
PA 010, and popolyvamides compusing 8t loagt one of e folfowing monomwes 11, 1018, 1036, 848, 10T,
and mixiures thereal

Advantageously, said polvamide Geaopolyamide or sopolyanide} iy derbved entirely fron renewabls
materiake,

Advantageousty, the pobvndde powder of the lnventing 8 BA 11

s pasticles of polyemde P& powder of the ventfon bave a speoilic sulion wes

{3

Advantageously, &

otifiin the range of from 1o 20 miy, praficably from 1o 10 m¥g, preferably from 1o S &

Said pariciey have a volorny nnding Henwterof fees than 30 ow, potoratly within the rangs of fom S te

o
o

s
pod
o
o

The sheorption capacity of the powder of the fvventivn, measwred socordingto stndard DIN ISOTRIN &

2

within e range of fom 35 © O gof o100 gof powders, predhobly from 60 80 g of il 100 g of poswder.

Advantageoualy, the breaking strenpfl of said ps)’v‘«‘{itm when # s compagied only

‘)\

by comprossion ander

~

o Tonne, Iy owitdn e range of Gom 100 10000 Newtons, preforably fram 130 fo 300 Newiong, Advsae

3 R < A i .
gevnsly, the powder sccording o the breention somprises U0, Advantageowmly, sabl powdar comprises wt feas

0% by thass of sachon of ronewabie orlgin, preforably 0% by wmasy of varbon of revewabls orighn

Advastageously, ssid poseder comprises at losst 0.2 x HY00% by ey o ¢, profivaidy 0.6 x W R by
wo 3
s of T

A sahiect of the presend fventinn in also the use of prwder as dofined above iy cosmutic, pharmasautical
s pecfumery products. Said powder nay sdvastegecusty be need ¢ & compacting agant iy ompant coemetis
fonmdabions o olse v 2 matifying sgont,

A sehisct of the present lovension is also s provess for the preparation of nataral pelyamide provder s
dofined abovs, comprising nulling & powder of prepolyroes beelng so inberent viscostly of fess than 9.3 {aecords
g o the Arkema method: 8.3 g/dl in metacregol at IR°CY, preferably within the raoge of fom 025 0 0.8 {ae-

tax‘fiix.sg & Arkenamaiod .8 gl i netacresel at 380}

E

ey powder before

«u

Advantigoously, silicy, proforably Suned wilicy, may be added e e prap

milled o the process of the Hvvention

Advantagesusty, the milling according to the process of the fevention is stovephede silfling, Lo, carvied

Ei%)

it i Reopemadrg

Advantagenosty, said aitling ls curried out by means of an opposed aw jot will,

Advantsgeonsly, sabd process eomprives, before the milling ey, & step of manductare of a prepulymsser

of PA hoving & mmberavengy moleoular muse of less San 3000 ghvel, preforably within the range of from

300 to 3000 gl fnunher-average mdsonlay mass determined by size exclosion chrsmatography, wing HEE

2

an solvent, and refractomeiric detesting, and having & visonsity of Tess than 0.8 {avcording to Arkenw mwthod:

.

3.3 gidl s metsorsael st 28°C)

Advantagenasty, said process conprises, after e mitling step, a step of riss o viscosty of the i

prepolvine particles, to ved for S powder

o~ 4 x

Advaniageously, the visossity rive v perfurnasd by solid-phase polyeondeusy stion i g dryer, Advanias




¥
L
$

- the eacious stepeof the provess of the fovention do not yvelve 3 sobwent.

Advantagsously, the Sost particle size of the PA powder fs sdtrectle sdjusted by adiusting the milliag
spead. Advantapesasly, the milling speed i wlineied by msans of 2 selovtor imivgrated inte the milt

A sulicet of the prosent invention i also g ensmetly powder gy doBined sbove, contatniag an addittve
chingen from pignasats, Hlees, antloxidanty and powder binders,

Advanagsoualy, said covmetio powedey nontains silion powder. Advantagasdy, said cosmeie powder
sonsttntes & fice powder or s ey shadow.
The powder ancording 1o the toverdion may sdvantugeously be psed W odatings, paints, anticarrosive

~

sompoaitions, sdditves for papey, powder agglomention tsohmnlogies by melt agglonwation wr radiation s

torving for mandrotading obisas, slestrophorasis gels, maitilayer conposite materialy, the packing todiatry, the

oy indusiry, the textile industey, the sutomabile industry andior slestronics tduntey.

L

es of polyamids (homepolyamide or copalyamade) powder of e invention s derivad ot

sirely or cnly partie) from resewable starting materials of plant origin, this being charaoterized i it said parti-
sles cotnprise vathng of revewsldeongis.
For the purposes o the fevention, e tore "polyamide™ by itended to mean the products of condensas
sinn of factoms, of amtue aods or of dactde with Samines snd, av ¢ generdd valy, aly polymaer focmed Gom
ity conneated to one aniler by arady gronps.
The axprossion “polvamids of entirely renewable cripln which & paet of e compusition of powdsy as-
cording 1o Hheduvention” k intended o vwan:
aliphatic polyamides obinined Hom lsolums or aodne acidy {uch s, for example, PA 1T obtained by
polyoondensating of 1 baminowndeeanain-goid i
“ the produsts of cowdensation of a divarhoylie soid with a dinnine {auch wy, for exampde, PA 03
witich 18 & product of the condsosation of decanedizming with sebacie acid, of ax PA 1036, whith b a

praduct of thy condensation of decavadinoing with s falty woid dmer;

sopolvamides resshing from the polvaerization of varivus monomers, saeh as those mentioned above,
for lostance the following copolyamides: PA LD, PAIVILZS, PAIRIGAD3E, e 1L

aminenadevancicin-heptyl 1 Lamnonoderanoic eopolyamisde, ote The copolvamides of reewslde ord

sin, whish comprise at least wo mosoners, arg ronee pariiculady deseribed {n French Patent Application

The term “roocamer™ i the prosent description of the cepolyamides shoudd be tadien 1o mean “repaeating

v’)

Casewhins & rspenting et of the PA comsivs of the stencintion of & disg ad with & Gamdns 8

R S

@it In ‘iézs:\:, e
spenifie, It & considered that it in the association of & dlamioe xad of a diaold, Loy the dismisesdiacid b {a
squinolar amount), whish Sorresponds to the monomer. Thix i sxplaby ad by the fact that, fndividually, the
diacid or the diandos i Bt o strantural wnll, which s vot sufflotent by iself o polymenes

By way of exaoples of amine seids of revewstle origin, montion may be nads off Tamine
andveanois acid praduned from castor ot for evample, 12-wainododesancic acid meastueed frons castor of fx

cxample, H0-aminodscancie aotd produved frone decylerde noid obtained by m stathesis of olote acid &y exam:

Jmeaeanoic 3oid praduesd from olsle woid oy example.

Ry way of cxanples of diseidy of renawadle origin, mention weay b maade of, aveording o the number

W IS-ASEREROR BE224764681




wof carhons of hy molevaie (Cx)

M osweoinds aond Boouphitose for exampiy

U8 adipio ackd from ghwoose for exuniply

<O heptaisdiole xeid from castor ol

<O aeelaic achd from olelo soid tozonulysiv) for example;
(¢ sehacic aotd from castor ol for example;

I nidesanedione 2o Boo oastor off;

<012 dndecaradicie aaid freax Blofennentation of dodecanode acid = Taarde soid vastnr il oovonut sed cale

Ly

wige padny o)

7

for sxamply

H

7,

ik
>3
7

wasyviie acid from erecte aoid {ozonolyss) whish iz found Inrapeseed for exampler

- OH teradeoaiadiole aid by biofnnentaion of nuvistic anid {eastor oif covonet and cohbage palovatl) for
axamplie;

SO Rekaidacanediote asid by Bofespremiation of palmite soid (nadndypalne ot} for ample;

SOl ostadecanediod seidobidined by bioformentation of steasie soid fe lietle xoall plant oifs, ot predoninay

&

i vl sy for exaple

< S0 eidosanedint gold obtvined by bloftrmentation of srachidiv acid {predominat 10 raepesond ol} Hor examg-
ol
N

- G dogosanadinty asid obiyinad ‘a;y medsthesis ofw sdcc.}%esﬁs: apid {oastor o) for exsagpds

vertad by the Krall p S

- O farty aond dimer sdey

By way of sxaples of diandess of reneowable orighy, montig sy be made of| aseording to the mumber ¥ of
carhons of the molensle (O

< (4 Bitanedivmine obtadsed by sudnation of seccinie aeid;

+ U8 portamathyicasdisoting (oo dysine

and €0 o for the diandves ohistned by spunativn of the divcids of renewabde wrigin seon abovs,

g

The torm “polvamside of paviially sonewable ongin®, Lo, derivad ondy 18 part froon rensvabls materials

{referred fo fn the text as "mixed” polyamide), ts mtonded B rmean

- the producty of condensation of s dinsrbondiie veid with & dianing, avad fowhich ondy voe of the twe-{the
dlaold o the damiogd is of ronewable orgine This & the vase of PA &1 for exanple, s, inthe 6,18
moroner, only e sebacte avid iy of repewable origin, wheresy the havanethyleoedianine i dorived
Feooy potrechenmising

~ the copalyanmides resufting from the polvmerization of varous monnwers {ronowable, son-renewsble v
mined} such as those mergionsd above, This iy the cuse, for exarapls, of CoPA 861010 in which the

%,

“G.6" pronemer 6 oF noweesewable ofgin, wirsay the "0 swneer ¥ of ronswable crigin, Thia

'/1

alsoe the case of PA LT for sxample, which comprises @ monomer of ronowable orfgie ("1 and 2

mived monomer of partislly ronowable on T cinos only the decanadisodine B of renswable on-

i, wwhiersne the forephithabic acdd (T wosot

Although, tnaccordanios with a proforsad etnbodinent of the vention, the pressmt invention {s gonerally

Secorivad i the reat of the toxt with refiesnee to a P& 1 powder, which hes the advautage of batng antirely of
renvwable origin, e presevd ovention v obuioashy mot Houtad fo PATT powders, The prasent iy antion i
chudes any PA omepalyasids or vopolyeidey powder devived sotively or partiafly (s the case of yoised

160784588 B/ROH EE224 TSGR



e

polyamides) from renewalte startiag matoriale, and i which the pardcles ave noosgherical in shape and havea

volome mechas dionetor of Tess than 30 g,
The sxprossion “polvanids (homopobyantide o copalyamide) powder of revewable origin” i intended
3 N\ o & o
ISR ERR RN ".iyamicie povordars which conprive curhon of renewvebly ordgin.
o~ \

T fhot, undike sy derivad Hon Sl matorialy, muteriale composad of ronewable sianting reatieis

aly comtany MG AT sarbon saoiplen ke from tving organitme (amoale or plands) are in faot 2 mixbere of 3

X

fsotopow T {roprosenting ~ DERRY O { 1108%) and B freeesy £.2 % 1
S Hsnes de idendical fo that of the atmosphere, In the coviroament, 7O exists B two pradominant forms: i

tncrganie form, Lo v the form of carhon dioxide (T, and dn organie foma, Lo, in the forme of oxcbon ot

srated il srganie melenude

. .. , 33
In 3 Bviog crgundsm, the

Apen

Cratio s heptoown

stant by the foetabolivnt since carbing & costimaally ex-

. G o TR S Sopvatsnt ¢ v e §
chauped with the emviromment, Siace the proportiea of 7C e consiant in the simosphers, the serne is toue by ibe

ir . o 3 ; Fn ey Tl C o
rguniam, while it is alive, since it absorbs fds M€ ks it absarbs the O The aversge 0 ratic ts eyosl 1

Lax 187

2

NS

i tadly; e the nundber of U atomy in & glesvosample 16 consant ovier Hae, Heris sself radicactive
{pmeh gran of oxchon of o Bving delng sontainy sufficket” B feotops o pive 116 disintegrtions per minuts)

and the nwuber of euch atorns by a vanple decraases over thoe () acenrdiog to the law

- o by the sumber of Y0 &t e origin fat the death of the creature, it or plant),
* % iv the rewber of O atvme romaing ng affvr How
- 38 iy the disintegrstion sonstant {ar redipastive comstant); i s boked to the halfife.

o

The halflife G halfperivd) i the period of tme afer whinh any oy of vadivactive suslet or of na-

stable partioles of the g

sncspasies i roduced by halt by \mn:r:g,s tioy; the halilife Ty ds linked tothe disinte-

¥
3
3

he hatffife of MO fe 3730 years.

gration ooastant § by the ormule aTie vl 207

{Hven the RalS B 610 o N, it eensidored it the 0 content Iy ponstant fron the exietion of the
plant starting ronterialy fo the manufreton of the pobpmer, sod wven 1o the end of #y use
The applicant considers that a polymer (i this case polyamide) i derved from renewable siatting mates

riads i i containe at Teast 2034 by mase of € of rencwable orighe et of e total mass of cavhon, praferably at

)

fonct SO% By masy of O of renvwabde orgin out of the total masy of carbor.

o
§

fre other words, & polymer {polyamide in e sase of the tvention) fs derbved S renconble starting

> 33 R

N -~

meaterialy i contatns at feast 0.2 x 107 06 by mase of "¢, prefirably 8.6 = 1077% by masv of

14

Ab the surrent thoe, of leasthwo different teohadyoes axist for pieaguring the 7 Croordent of a xaple:
- iy lgeid solatilivtion spactronielry: thic wethod constets it counting "hete” particles derived Fron the
R T 3 s 3 PR :
dieintegration of V01 the beta-ndiation derived from 3 savple of keown mass (known number of ©C stome} s

measred for a sertain peried of thoe, This "radicactiviiy® {s proporional o the nanber of L wtoms, whivk nas

3

o

thus be determined. The C present fn the semple sroits Sradiation, whicly, i contact with the Hguid seintiliant

(sotntilinton), procuces photons, Thess pheiuns have different energies {hetweon U and 156 Rev) and formy whst

i called & MO spectram. Aconsding B twe vanits of this method, the snalysis relates cither o the L0 e

discad beforehand by the oxbon-bused sarapde fn #n apsroptiate absorhent solution, or o the benvene xfter privy

ISOTE-4S 88RO BPII4T6468T



scnversion s ihe carbon-based sample 1o benzene.
By masy spectameiry: the sample by reduced o graphite of 10 TG, gas, and analysed B 3 1oass spoer
roaater. This tochndgue ey s ateckernine and & roasy spactrometer 1 separate the M soxs oo the B ioas
el therefore to dotorming the BUC- NS B IO
All thege methode for mesvasing the 0 content of materiak we desorihed pkgm‘i’v iy the ASTRM I}

£886 warslards (notably ORGS0 and i e ANTM D 7026 stendards {notebly 703804} Thess methads

nasare e ratio of » ssople and compars 18 with e rathh of s oreferonve sareple of 1OO% e

pewsbie ovigin, so s o give s relative paceniage of O of ropewabls onigin in the sevaple.
The method of neatersment profossbly veed i the cuse of the polywmides of the Hivention e the mass

spcimmetry described futhe ATTM DEIGE-08 stansdard (Maocelerstor masy spestroscopy’)

The particles of polyandds powdir anvoniing 1o the lavention, such aa PA 11, have an irregalar nonspheri-

cal shape. Said partivles do mot fave aoy shaep edges, which gives them & sHding sofltag alfeet o the o,

The average diameter (vohuve meding dinretan} of He panticles of polyamide of the wvendon ix Jess thas
or egual fo 20 g, and proferdly edthin the tope of front 5wy 15 gy, o botter sl vobstantially expaal to W
Advantagecnsly, the specific serfaos fiva of the partisles of powder acenrding to the ovention s within

13

A 5 P N L2 .
the vange of frars 1 10 20 o'V, proferably from 2 e 10 oy, proforably fom 3o & m7g. The sheomtion capas-

ity of said partioles, neasared secording o the DIN ISG T

N giandard, i within the range of from 85 0 118 g

i powster, proforably from 60 10 30 g of ¢il190 g o PA powdern.
The powder of e fventicn has sebue-controliing properties, and so & madifyiog offect, Tty thevelore

S

sotively suitable for cosmetic products for nse v mxaking up and/or carmg for human skis, i particudar of the
fyve, the neek and the body, and alen v pharmancutical products or parfimery products (fragransing powder
for the body or the fset, Tor exaople)

Advastageonsly, te powders of the lovention, by vittue of thelr shaps, their particle size and thelr spe
cifie sostase seea, of inmroved scasory properties and ales tproved compacting preperties wnd oif absorption

spertios, comparsd with the polyamide pavwders of the prievart.

Powders, having & diarester sobeantially squal o 10 gay, of PA 1T {of nanasuswabde odgia} and of
PA 1T {ronewable origind were sesessed in free form by @ traioed sonsory panel made up of 16 udividaals, The
doscriptors used as listed herennfter, They are wasewsed on 8 wale ranging fom Lo W Un ihix sesle, T
sopressady inferior spreading, coveriny apacity and velvel-suftness properties, whersas "107 opresents superior
spreading, sovering capacity or velvetsaftness properiies.

EASE OF SPREADING:

Desinitions Chassciecises the sase with which the powsder is spread

Protoeol Take s spatabactip of powder, place it oo the sauffliox sad vpread it oot iote & thin fger.
Evatustion: Note how easy 1 is to aproad the powaler {sliding ssnsation}.
COVERING CARALTTY

Defimtion: Charasterizes the vropesty of the powder with respect ke covering fhe sk waformly, widentng

Protosol: Takes s;sa.iixiaéti;} of poseder, plase 1 on the souftbox and perforin & sweeping mntion w ity the
fana! (spraad e powdsr out with the hand oz Srevands and backwacds movament).

Svaluasion: Note the homogeneity of the spresding and the antforndty of the fayer, visually

. I Sy Ao 33»"’"\ N ».M§
IGETE-4 386K OB BRF24T646R1



YELVEDLSROETNESS

Drefinitiog Charsctetions & Hint oliding sensation {velvetsoRnesy creamy) which romening sochanged

aoughoat the perisd

Protoeal: Tahe 3 plned bebwsen the Hngers snd porfonm snall chmalar movenands withoat prossuee,
Bvshation: Now the ellog of softness vvey the perkod.

Takle 1 Reaults {mean of rmario} of the 3oy leglg carvisd suton milled A 1 and wmilled A2

SELAERR AR

Yelvet~

Speeading | Ceverage sufiness

o
Lo

Ritled polyingde 13 8

Rifled polyamide 12 4.5 j &

The resolls of e senvory galats show

Hat the pobvasdde Y1 powder obdained acocediog 1 he process

af fla fnvention extubite the sars fovel of velvstsolnesy av the polyamide 12 powder obtained by milling se

&-\

conding to the process desenbed 16 Paterd Applicatins DE 4421484, Palyamide 1 and polyamide 12 exhidbi

simnilar sensor propestisg,

Fuvthermaore, the millad polyeraide 11 powdes exhibitg hat &

pulvamide 12 powder, correlated with an inferior covening capacity Wim B provides aonateral foieh. This ohae-

R

acteriste i Hoked to the pwticle shee distnbuion, and can by eagily adiuated aocording 1o the auilling condi-
tions, by virhee of the procesy of fhe lnvention,

Furthersose, the PA poswder of the fnventon, in pantiseler by vivhie of the nonsphericd shape of #ts pae
ticles, exlubits buproved compacting propustics, eompared with the other polvamide powdary obtained acoerd-

ing fo the provesses of the prior st Gebick are spbonical B abapi), which makey & possiBble fo uge 8 sdvants-

“

24

poousiy ss ¢ compuctad makeup powder, In particatar aea faon powder of an oy shadew,

Thas, the breaking sivenpth of sald powder, when & i compacted only by comprassion ander one ogs,
ta within the rnge-of fong 180 to 800G Nowtong, proforaliy Booy 18 to 30 Newtune,

The compaction capaclty fs svakuated fnthe following way:

i~ Propavativn of thy canpact

Fach compant 1 proparsd adth 603 & 0002 g of powder so as fo prodace 2 dise 13 mm o duaveter. The

oupression s carried out lntheee phases:

{5t comprassion @ oo during thds et phase, the pressire on the scapant &lls very guickly {redus-

the air vnd optimal stacking of the powder). After 3 seeonds, the prossurs & relvased,

2ad somprassion &t 1 toune: the powader compreby and the preasure fulle vary Ble, After 8 seconds, the

Frd compresston at |ioune of thy g,msd« oy § seaonds,
Alter these 1 seriey of somproasion, the pewder 1 soropacted Buthe oo of & tubdet 13 o diaroetey
and 4.5 ek
2+ Meanremant of compagt cobiesion
The mechanical triad for fecting thesy compacts fs very convnnly wsad in phannaoy for charestorizing
takiots {diametral breaking et o “Braziian” testh This toxt epoxisty in spplving » force perpendicalar v the

\

wpresaion {Le. to the edge of the compneth sntll the ablet breake,

o
EH

dirsction ¢
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S ¥

Tatde 2 bekew gives the reauits of brosking srengeh for vasious types of polyamide powder

Table 3 Resulicof the rsaking fouis for verdanc trps ol FA pondey

Brosking strength (Mewtnos Hemark
Riificd PA 11 powder (1) pad 188
Milled P& 1 ymm o {108 gy 3
Spheriead PA 12 poseder (10 pax) & PN compestion
Forous spheroidal PA {2 powder (10 gm) 234

Table 2 shows that a sphorical PA 12 poader cannot be compaaivd. The same wook! be troe ol a sphar-

cad PA 1T powder, On the offer hand, the A 1L powder obthined by the noved mithing procesy compacta very

wall, dines 2 tablet ix nbtawmed which holds mechanivally valy by comy :rewim, withod the addition of 2 Sty

s, The meshandead strength of the inbled obtained B slightly less than that obtained with the porous

gohemidal pedyamide 12 poseder developed &’pt‘;:?iﬁ(?aﬂ}’ for iy compaction propevte. The P& FL powder se-

shrding to the invention can therefore be wlvantageomly vead e & compaeting agsnt, patticularly soltsbie for
cosmetie formlstiony of prossed powdars,
Moreaver, the PA 11 powder of the fyventon s advantageas poparties e enmdision; § reduens thy

g

tacky and greasy aapent of emulsions comprising s continuons fatty phese, B leaves & sat sod povadersd Baish

an the hin whish oo sr;p.%:;‘-ie“w hanges B comftnt of using formdations fnchuding the powder o the invention.

i fact, sosmstic compositiony comprising & contiruces fatty phese very ofter vanse Incorpeniensss

o~

when appled, which sooetises Timi their use by consurans. The continusus greasy film at the swrfacs of the

skin vasses @ facky, oify and atieky sensstion, which £ noe looger seseptad by conmumers today, Mooy, the

shiry and offy aspest is detrinutad o the cosmetie sad assthetie propertics of thase creams. The applivation of
s mmske-up after the applivation of day crears o san crowm & wmade d weanse of his taeky effent which
veg with the sprosding of wheeup on the skin, The spplication of madeep iy therefore disrupted

teading ¥ & non-nadforn appexence. Over time, poor Teeiess of the make-up and alee transber and foss of the

wmakadp sre alve witnessed

{n order 1o teduse the wily, tacky mnd sticky aspevt of these compasitions sOrppeising & ontiuons fatty
phase, i s known prrciios to add volatils aily sooh e silicone offs, but they by play the protective fole ass-
clated with 2 scntimsous fety vhase and do not have humectant propertive on the skin. Moveover, the palvols

geuseally added w the fornmiations for thelr humeotant and meoisturizing propottios on the skin introdace a

petsicisnt steky effact, which ix andesirable o the sig, avel which adde to that of the coemetic oify of the comes

psiticn
T i therefore inportant to mamfieiws § cosmetic compasition whish wngwers both the venwory and aes-

o hi

thetie problem whils af the same time Rilfilling e protoctive role with respect to the skin, gy mentionsd ghaove,

P

oy # possible fosolve this leolnd

A waterfoft emulsion somprising 3 flae powder acconding to the veation

oxl problom, {n partionty, it significently codunes the gosesy and sticky effeat fntroducsd by the ofls sadior the

S

nolends of cosmetic compositibos, This effset iv obsarved meaps sctivn of ihe type of off, whether or mot i is

velatile, whether it s or mineral, simal, plant or gyathetic origin, and whether 38 8 hydeeontbon-based, sl

cous oF Hutraath,
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By way of sxample, mention may be wmade of the following kenulation (hereing

pontgon Iy of & water/sileone swalsion and contuniag glyserol

S

Fhage , Trgredionts {INCT names} %5 wetght
A Watar X100
Magnestum wiphate §.7¢

Uisodiam BITA 6.1

Glyosedd 3.08

Uhlovophenssin .28

Phavoxyethanel, methylparaben, athylparsben, butylparaben, 68
propyiparaben, obutylparshen LR LR

Fahthan gue

B Désrcanibuaninm

2608

Cyolonthitone 20,06
THsleardinmniun Heatorie 150
0 PFolvanuide 1 powdey 3.8

Mamnfreturing proosss

The ingredicnts of phase A wremined,
The ingeadicnts of phase B are suixad.

A s added o B slowly with high-sposd stiving 80 ay fo produce the amelsion,

\

The pobeamide 1 powder i addad to e enmision with gentie stivving,
FIES

o

The effnet of the sddition of PA powdern soocrding t the loverdion i eondsions comprising @ costin:

sngory aoabyals i various types of conpositions. Bacl composition was the

ous fatty phase wir waeieed b

ey profile stide conductad by & panet of five cyports, acording s the following deseniprory:

- durtng the produst sppiication phase {grease, sapidny of peostration); and

- imemedintely afior apphiostion (brightness of the skin, sofiness of the skin, tacky skin effscty.

3

Fach corapostion iy analysed hlind by companson of &l the tials formung 2 seclos. The various orfiera

wers evalonted cn 3 soals rengiog Som ¥ o §, the vadus § indicsting the absence of the desigrated exitedon {The

sxample, & feelag of no greasiness), the valus § fndivating % very marked tondency of the selected oritorion {fr
sxamgie, aovery sabstantial fealing of greasiness).
The rosnits ave given dn Table 3, showing the bebaviow dudlag applivation of sv emalsion compr isivg 8

sontinnus fatty phess neluding the powder of the lavemtion {vompasition I} i comparison with the same

smulsion w containing th

U of polyamide 11 powdsr {oorresponding o Example 7 described n the

Coopostion | oy sys\i o3

sabeoguent text), the milling heving been followsd by an intranse o visooaity 80 a0 obsinina vissosity i solw

sion of .8 {acoarding o Arkeyna method: §.3 ¢/dUio onetuoresol at 2870,

1HERTE-40REBRH
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Tabke 3 Condol Composition §
el PA 1L 3I5% o PA 1R
Crasse & 2

Behaviciy duslig spplicadion

L4

Rapidity of ;\esw Seadion

o st
&

Baig ‘15 AOSN

Behaviour after apphicaticn Softnown 2 4
Sucky skin ' & ; 2

The Wtnasis chatactedistion of the PA {1 powder sovonding fo the fnvention conder on dhe formudations

which contain it in s offective amonns, 3 soft feal whon taker up, very rapisd shaerption during spplivation on

2

.3 2

the siin (Ror cxampls fo onfy 2 o0 3 actions) and » mat Suiah on the shin, Compared with Sie other matifying

powders of the prior ary the PA Y1 powsders provide a Hglter velvet effect or "eabveteofiocee™ wod w natural and
tperceptitfe Snish, Nuteral nukearp b norcasingly sought by consumers

The nonsphesicat powder of e proseot lovention i thevefors psrtionlardy seitable for sosmatic products,
or men o particular, Said powder mediss 1 presitife o oreste fornadations for which both the sot of appheatine
and the findsh onthe skinare apeni

Althongh they ass intendsd for the covnratioy field {for women andier for ronn) i the cobodieents de-

soribed, the powdersof the ventions may be used I sy of te othey fielis where thelr properties, o partioular

particle size and compaction properties, and thesr teacwable origin see desired.
By way of example, the powders of e fvention ace particnlardy sutable for coatingy (ticorvosive

ay additives for paper or slse in alectro-

coatings, patnts, oied. The powders of the invontion may also be umd
ploresis or in powder agglorcomtion welmalogies by melt sgglomeration o eadiatinn siatering, such as, R
sxaopie, caused by & loser beam Jaser sdntoning), G maendionndng objssts, Sald powders maay also beysad ae
spakers i omrpeaity saaterisls, o partcalar betwesn e layees of mubileyer rosterials. Thetr aacs o e pack
aging hedustry, the toy fudustey, the toxtile dndastry, the wtome al dodusiry and the slecironies ndustry s
afga b ot
UED DY ARV F" DR

& subivetof the prosent invention s also & process Tor proparihg s pobamide powder as defond sbove. Tae

~%

povesy e sharacterized tn that ¥ conpnises mithng 2 powdmrc.zi“pstzg.\.aiyzm;‘ having s ow inhorent vimosity,

Whils the process of the mvention descripticn, kv socordenes with g peufered (g
sontimiting) swbodiment of S fnvention, applind fo the sanudietars of @ posder of pelvasde 1, & goes
without sagiog Shat the saree steps of this provess ave ansposable fn the case of the wanufastire of othay types
of i-y:ssm;ss.»iyami:i e anpolvamides.

I

froa huoen manner, the pobvandde 11 & obtained by polyeondensation of 1 hamdinondecnacic seid or

;.4
=

o
Yo,

factam 1
According & ore smbodiment of the prosess of the invention, the prepolymer used 38 2 pelvamide 11
having & low nwaher-aversge molenudar wass and 1 low viseosity,

&

To the same navemer, by the case of the nuanfictos of another sopolyamide powiler, the process of the
fnvention waes & prepolymer of Tel & having 8 kow mumber-average molecular mass and & tow viscosity. Ad
vantageousty, such a CoPA prapolymer comprives 3t 1oast Ho Monomers, ane of wihich iy prodorossd e the

persentags by welght of which relative to the total weight of CoBA is graster thas SO%) The predominaatly

4- P
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3

i

L8
2

RS

monomer s advantageousty choser such that the melting point of the QoFA s not oo fow, bt rather of te
ovder of FTOSC for oxsople, such St § s not necossary fo carry out the miliing of the tvention vadsy anpe-
qenie sonditions, Preforshly, the predoraionnt mononer of neh a CoF A s H-aminousdscanoio aaid,

This Iow-viscosily pm;cainiyszm s the advantage that it can be vevy ceaily milted, and can therefors be

avitlnd undet losy grict conditions thaw i copversionst polysmide milling processes,

v 3

The prepolvoer (PA 11 ov the ke of the ovention kes & nweber-average molecular mass (M, weas

{

arad by G0, of Toss than 3000 g/med, praferably within therange of fivan 360 to 3080 ghwal.

2

The tesm Mow \»-iszz:.;:sﬁiity‘* 19 intendad W msan an mhevant ciscosity of e propolymer of Jess than 8.3

(msasarament ford 8 gdlw metacresel w0 39°CE

The inherent vissosity of the prepobinner 8 advamngeoualy within the range of foncG25 1o 0.3, prelt

o~ o

seably within the range of from 035 to D48 O coursy, the mberent viscoaity of te polyamide may be even

2

fowar if rnocessary, dopanding on the interded spplicative. In fast, ascording o the provess of the nveatig, the

scostty of the starting prepolyviner, the savier it i 1o mill and the smaller the wwersge diamater of the

PA posadir obtabied will Be. By virtwe of the Haitality or modulxeity of the process of She invention, R ¢ theres
fore sulficient fo adfust the vissosity of the prapelyney at the start, sccording to the particle size tntended for the
\\_’“{j)‘-

In order fo obtain & hevviscosity propotymer, 1hamine it for sniaple, boaded oo an antcelave witk

30 509 of waler, with the eptiona! addition of 8 catalyst sueh ax phovphorie seid. The sddivion of ¢ catalystin

sy of the fnvention fvnot generally nevsssary, st e possibls o start fom 2 sysiom withont phosgho-

The srishere is heated 0 2 tempeeatire of approdimately 190°C under & prosvam of
14 bar, The water festistiflad and the resctor fs degassed. The vapour removed fe reeondenved and waighad, The
avount of vgpom removed B mendtorsd antil g cortaln smount of removed vapoar i reachad, which cavees
sponds to the desiad viscosity for the prepolymer. The propolymer baving an approprisie wisocenty iy then
devined. At the smptyving vabve, the prepolymer is il molten, 3t t¢ thes enoled under the effect of the depattate
of the vapour from the water and e sgain solidified, The acliditied propolymer i then passed o @ granudatos

& thaw D o,

or il whish dnces B o connse posrder having snavomngs diameter of

3

At this sige, the prepolymer vhtained may advantageousiy be abiocted to compounding o a3 to add all

o it sk as ploments, anttoxidants, pawder binders, ote, Powden of all oolours oxn tha be

compounding conaivia by mixing the PA with additives in the molien phase (for axaapde by

means of twe soraws in the heated sleove, The nuxiare i thev eooled by nsans of two stesl rollers with cirow

lation of cold water or sles by meats of a calendwring ruachine. The prapabymer s thes raduvad fo ¢ wramdesand

may be subjsoted 1o coxos mmilfing, befors fending theraill, The m i1 1 fed with PA continuoushy by nesos of s
duabvabeechamber syston,

The milling sccording v the invention is atmospheric nuliag, L sarciad owt @ cuhisgt aponbere

{aprroximaiely 28°C) Such nilliag oekes 1t poseible o prevent e formaticn of sharp edges at the suddse of

the partictes of powder, which hae & coavideadly infloence on ey soR3uTy props srties, in partioulsr the feel of

the powds ohigined,

Purthermore, e environmendal bopact of the process of the tnvesticn is raueh oy than that of a proge

i of dbncluion‘provipiiation B solvent adionn, which reguaney thy heating sl then covling of I

of solvents goncrally dertvad Som pelrostivunsivy. Theee salvsase will yhtboately have o be eliipb

amounis o
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sand, even i a revealing olronit makes i possible o ronse theot sesisl o,

o

The milling device used in the process of the nveation rexy be of any type sultable for the msdactare

of pooawdsax.

Acentdiong to & proforved embodinent of the invention, the nilling & carvind out by means of an oppossd

air jot il by virtue of twe opposed nozales fod with comprovsed ate, goverslly at 85 bar (B8 x 1 ¥ Pa) The s

A

proforably used is filtered snd drind, awd ¥ doss not therefore introduce any sontaminant. OF souse, any othey

. The prepobymer is transported and carried shang dlrently

suviabde gay cunld replvee the

by the afr which exits the noxzics, Under the effent of the opposed alr jots, the particies of propolymer collide

e

with one auother, thorsby reducing Sl pantinle stee swd resalifng by thelr ohamcteriatic fnal toregular shape
without sharp edges.

The dhusssions of the milling system and the gas indet fow rats wand @re adiusied 5o 8310 thinin good
Suidization and the desimd pasticly size. By way of sxample, the power consnmed G the mifling ¥ approxi-
mately 1o § AW ke ofpowdsr

This type of mill ds conuuanly weed and very widsspresd in the polymer tndosty. The opposed ale jat
mill s pastionlarly suiteble for the manefictirg of very Goe powdon having narrow particle size disribation
surves. This 38 Deosuse, compaved with the selaties spsed of sachaotoal suills Sopact axiflsr ap o 140w,

soiste-sointiny Al up o 250 ws), the opponsd @it woile veed tn the procesy of the fnvestion altewr much

*

higher relative ouliiog sponds, gronter than 400 /s,

w7

Advatiagecusly, the cpposed sl jet sl comprises an integrated clussilier or selentor, capable of direstly

adiusting the milling speed 50 as fo obiain the destred particle stze, wulike otier systomy which generally require

AR

prorviding for e addition of an ancillary adivsting dovics ot seviot, The selveior rebuns the particles having «

dinster that doss not comply, ke aulling chamber fod sysom, whereay thy particies having & paricke stee

that comphies with the adivstmest selting sev vollected v an sir filtar, The powder can be collecied slirectly &

the bottom of this filter, ina bag & example. The adjustmends o be mude avoonding 10 the procesy of thewavere

tian-ars the nxllieg spoed for obtaining the desteed pacticls size, and the fosd fow rate S0 88 o mainain 8 don
st certain amonnt of produst v the willing chember, Thye nulling spred o boadiusted divectly at the selector
and the transiticas for changioy e particle size of the powder during the process of the iovantion wre sxtremely
sapist, The use of such an opposed ate jot will improves the produstivity of the process of the fvention,

The flfowing sxamples Hhustrate 8 profoed embodincot of the lovention, withowt however bmiting B
The il nead in thess examplies 3 a0 opposet pir jot mB2 sozelen) B s & Targe rhill with an sty Tow rate

anbatantistly equal to 1250 0¥k dmodel Ml 240, manafacuren Schitigutveredelung NOLL GabH)

Maoufactire of & powder haviog a DS = § pm, the D30 eorrespandiog o the vohume-average aley, i

die value of the pasticls size which divides the population of partinles exannoed exactly nto ten.
The adjustinent soting for the spoed of the selestor e order by obtain g TS of § pa ds determined by
those akitied in the art i harely & fow mimstes. € bags of 15 kg of powder (Lo, 60 kg in total) see produced with

3 fow rate of 60 ke'h {therefore & comumad coergy of 3 KW kg of poedar). The selector speed fo 190¢ spa

Sk
The 359 fvvery stable dering the production

<bag N L REG=R.08 pm

~bag e 2 D80
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~bag Mo, DR =811 aw

~hag No, €0 DS =10 g

Examph 2

Manufasture of v powder haviog 8 T = 12 e

o @ ~

Flow rate of 130 ba'h with acloctor spesd of F150 rpro 4 bags of 18 ky we manefintured, 1o, 885

w0

7
A.’J

wn RSO valdes aleo stable:

~hag No, ¥

~hag No. & D80 = WY e

sinee the @i jet will doss not comprise sny nufling membens, s ficlitaes By cleaning sd

o~

meintenance, and # doos ol show any problems of wear or of risk of containation of the posdey that can be

encountered with the members of conventional milling. The alr jot will alye makes ¥ possible to wvold the risk

of poliution of the powder with metal partieles, comparad witho mille which wse moving met s. The pusity
and the natusel and rencwabls guality of the pobvandds powders soconding t© e nvention are terefore pre
served by virtae of this smbodineat of the process of the invention

OF course, the nifiing device wsed by e vention fs not Hmited to s smbadined, sad any other ap-
propriate devise, such s & ball sall, 2 bead il & rolfor oull, ote, condd ahso be weerd, provided that # makes
possible (o obtat ¢ powder {0 accordases with that defined by the present nvention,

The matlng device of the progcess of the invention makes § possible o obtain particles of powiler kaving

xn averape diameter of I 8

ey
i

as 30 o, and proforably fess than 20 pen. The average diameter may advante

ponusiy be Jess than § pm by vivtie of fhe provess of the invention. The avamge dlameter of the particles of

ined by the process of the inveation 3¢ chosen according fo f tntended application. For sxample,

for cosmetion,, the average dinmeter of the particles of powder le advantageously withis the range of fom 3o

1S and i s proferably wbetaotialiy-cgusd to 10 pa
¥ f ¥

Asconding to one ebodiment of the prosces of the invention, and w order to further baprove the “pros-
&

cosability” on niteefine grains, 104 by mass of sifea, profovably fumed siliva, relative to the total wedght (P&~
cilioa} onn be sdded to the prepolymer powder, prior o it bedng milled. Mestion may, for example, beomade of

{he producty soid under the same Serosil {such g8 Acvont RYTI) by the company Degesss Evonty, and also the

produsts seid under the mame Cab-O-8H by the compaay Cabot,

Sccording to a prefirred ambodinen evention, the powder obtained afier roilling 35 subjetied w

4

solid-phase polycondensatinn fna dryer. This stop, also salled "drving”, serves o crforon 2 pise i vis

£20

e milled propolyier pmi-ak‘.s. Dhscing this viscosity rise gep, te powder is, for exaupls, heated (fo s fonperes
wre of spproximately 13070 snder vacuum vader @ prossare of approximately 20 mbar cheolate e I X W
Paj by a rotary deesy or & varving perded of doe, depending on t he dosited Sinal viscosity of the powder. Other

suitable weohoiques e niscouty BN By, of covrse, e used in the method of the bvvention, such ag beating

with pitrogen dwaeplag, rotwry doubloonne steying o sles agitaied dosble-cone drying, ek
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Ac.;;o{c‘iing o & pe fervad g;‘.{s;{ss}(iim mit of the fnvey R, seresning ix abso carried oul in onder (0 reryes
the agelomerates o othey Targe pusticles which may bave been created during the desiag.

The PA (homopulvamide or copolvamide} powder obtained i then veady to be packaged, forevample In

The prosent invsation therafore provides g process for producing & bigh-performanse powsler (o pativgs
lar eosouetic powdar) of renewakle origin, i which the initlal product {prepolymer) undergoes fow chertical

conversions: principally prinary mechanioad senversiony, soch @ nulling »e socchaniont Bhering. The provess

of the yaveniio e it poseible By avaid the two steps of dasolition wnd previpiiation, and does not reguire

she wse of solvsnte, B thersfore sevirornsiialy Siaadly, Purthermore, e method & producing & powder

acoerding to the invention leaves fow rosidusy, the Iatter befug readily revyalatle
In addivion. conmured with the natural products (G stone powders s fer. Rambon nowder, sigd
o addition, conmwed with the natural Predudts (B sI0ne Powdeny, noe powder, Tamue powaer, wgl,

the powders of fhe inveation have the advantages of syotheie materialy, Thelr vharsateriatios (in gastisular el

ingperitien) are completsty contralisd by the vonditions of syathesis. The process of the invention lmits the neks
of contamination with toxic of allergenic i}(&i},&p&)‘.iﬁ(i& The p\- welets thus obtalned are setvontarninated fom the

bacericlogical o nyycological point of view 2 ¢ subyeguant decontamination siep or the aidt

ton of preseevatives,
Pxamplee & o 7 dlostats varfouy snbodisnents of the process according to the fnvention, withont hews
var Himiting §, and indicsts the pacticly size chanscteristios of the powdsr obtained o & Cilas 920 particle sizey,

%
it

ppcosttog by Taver diffraction. The miltusadto thesy examples fvan-opposed #ly jm b2 anealen). Mg asmall
. . v o R 3 1 o, o v
piot mil], with an iy How rate substantadly egaal 160 o/ {model Mulabi0 1280, nomadacturer Sehugut-

voredeleng MOLL GabH)

A prepoivmer I the Reoy of obipy of polysaside §

3 £

fproduct A}, haviag » relative wiseosity of 048 {a-

cording te Arkema trethad: 0.8 g/d! in nestanresol 88 2590 fv loaded intoe the double-sone, stest; batch bore mill,

i

After a pecind of roiation of several hoors, e powder is emopiled out. The panticls size obtained, sicasned on s

) pasticle sizey, dw
D80 = 156 pm O =16 um D362 pim

R

Product & {of, Bxampis € i premifled do 2 mitbelessifior o an svorage dlamster of close to 90 g, and
RN

then 1% of Acrosil 872 (supplier, Degussa AG) 1 added therata, this porcontage hetag givercby mass rdstive v

d b fow rate st 3

fhetoml weargh BA L+ oifica. This powder s fed foio an opposed air jot il The compra

Sy offective i 100 NarVh aod the rotasion spoed of the classifier fv S000 rpm. The particle sae of the powder
obinined, mossured o a Cllag 820 pantinle slzer v
D30 = F umn DG = L6 pm P08 18,6 am

A prapolymer i e S of chips of polyamide 11 {prosdact BY, baviag a selative visoostty of 9.3 {ae-

sording to Arkema method 8.8 @48 i metaeresel g 3570 and o w hivk 1% by wuss of Aem&i? Q7 bas besn

added, n fad fnde ao opposed e jet il The o

sapressed s fow rate at § bhar (O 1 Pay effective i
100 N and the rotation speed of the classifier iy 000 rpm {rovelations por miraste). The partichy size of the

powder ofsiained, rovasured on g Cllae 920 pacticle sizer, &

S

e -)
Pk
&>
)
o‘\
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£ =0 o DR =TS

A prapodviner iy the forin of ships of polyianide U {prodet BY, baviey « relative viscosdty of 6.3 faos

wh 19 by noase of Acrosit $72 har beaw

ot

cording to Arkewma wethods 0.8 g4t i meizeressl at 2890 and fo wi

Y Ead o 5 ¢ e T sy e v g o 4 T ; i
added, ¢ fad mio wn -xy'gn\»{:l @ \}(‘.t il The sompressed siy Sow rate g § bae $x WP ¥ay oiftetive I

e 33 SO0 rpay Grevolutions por muinete). The partivde size of the
powiter obtained, moasernd an o Tlaa 88 ;aa.s‘{.ic:kz- sRzey,

XSG L8 pm L3100 = 1.5 juy Dl 184 g

ot

for the nurufionire of eliraline polyamide powder of the vention makes i possible

X

ey

o et the prosess
fo dn away with the sonstption of petroloum, 1o reduse energy consumption, and {0 mak s gae of shation Wmates
vials derived frowm the seltivation of plants, In addition, # has lower rsoufactusiog costs and 2 favonrable ene

ergy balsnes,

Saabadalmi igdnypontek

1. Poflareid {PA; homopoliamid vagy bopoliamidy pore, sy fegaldbh résebon megiiuld sayagokbdl

,

sefvronzik amnclvben a résepoakdh dmbid! kil

s, begyes Slek ndikil, soabilyinlan alabiak, £ 3 részees

bk wefognt seeringl predidn Stmdedis Cllas 920 részcoskomdecbmoghaiivond berendezdssel, Rzer ditfrakoidval

i

G

e SR g

’_’3,
....

st 100

(I‘

sdrve SR poy, shol » poe abszoerpeids kapaoitdse TEN 3O T8N standhed seotint m

potumd pora ssdmiten, & sankitbesiiivdadga 100000 sowion, amenayiben & por miodbeses gy Hhona wyo-
wsiesal Hmdritels
24 1L lgdnyvpont szarinti polinmidpor, nezal fellemerve, hogy a Kivatkezd molchaiak logalibh egyikt

tartalmaresy { bansroundelingy,  a-heptil-Uamincundekdnsay, sisbaoinagy, dekdndiamid, dilarboosay,

3 &%), vagy 2 todnypont srerintl poliamidpor, sezal jellonserve, hogy 3 PA & kverkezdk kot vilase

N

8 PA T PA L 8¢ a kovetkend suonomrek fopaiihl egvikdt tantalned kopoliadoks 11, 1008, 1026,

4. Az eidrd igdmyvponok Diemelyike seoviatt policidper, azest jellemerve, dogy & pohaomd
{homepoliamid vagy kepoliamid) eles mérdkbon megifuld anyagokbol szdrasik,

3, &g ol igdoypontol bannelyike szerintl por, shol & részeoskél fajlagos foliliete 1-20 mig, chbayd-

sen 2-10 ar'e, eldnydsen 26wy,
§. Az eidzd indnyvpoatok hinmelyike szeringt por, abol 8 résceskek wribpgat saerintl medids ftirdje 3-
i3 13,

T Ax sléeb i

ssnvpentok banmelylke azerinti por, xeval jellemeave, hogy abseorpeids Rapaciibea LIN
BRSO TETN standard vevint medrve 8090 g olaf IO g poliarnidpne,

8§ Az ¢iab igéi}“"‘g}ﬂfﬁﬂk biemelyike sxering por, seeal jellemsrve, bogy a por saskiidesiifvdedga,

e

amconyiben a por minddiees agy wona nyomdasal hodritett, 130-500 newton.

g Az 1. ighnypontok bé\'rmeiy:lkc sacrinti por, azzal Jellemerve, bugy TC-ot tadtalmag,

mreetinld odbol swinma

19, Ax 18, igdmypontok bomelyike szedingl por, araely legalibb 20 ey

=6 srened tartalman.

s T T e S 3D AT 1
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wiii
<

343 ; Foms

opalibh 7 x 18 me % et tartalove,

’..)

1E Az B gdoayposniok bimmetyike saodint o, smely

7

13 Az elzd izsmypontok birmelvike searintt por alkabuazdsa RozmetiRal, gyogyviceath vagy tatsese

1 A 12 indnypont szorint por alabmasdss M iGanyagksat préselt kozmetikai kiszerelésekben,

A B2 engy TR ipdaypont seerli por alkaimezise maglid anpaghdnn

P23

]

15 Bhards an 11 ipdivpontol barmelvike scorball poliamid por ¢168Ssden, amely mapdban foglali

Noverkewdt

& o

- prepolimenpor Sridse srobahBndradicten, amely por bebd visthoaithss keonsebl, mint 8.8 (e Arems-

4

middazer szevint 0¥ g/d! metekeeentbarg 23%0on), abol ax Sy clfondramt Bgosgtomabommal ietdaik,
16, A TS igdnypout szering oljdrds, abol a prepotinery belsd vischozitisa 82503 (o2 Ackoma-mddeser

el 8% ofdl &2 - RSO
szevint: 8,8 g/dl notakeseniban, 3370083

£7. A I8 vagy 18 ipénypont sendatl oljdrds, shol az Srlds ol poriteft sziliciua-dioxidet adouk a

13 & 1517 dgdnypontok birmelvike srecing! elifeds amely magiban

falin a kovedikend Bpsst az Srlé-

ol dpdds el
~ PA-prepoltimer cEliHam, amelynek sednmdtigos molekulints Howege kovosehb, mint 3000 ghadl & visekoei
thsa bigebh, mint 9.9 G Acken-noddszer szerhng 98 o/l moctakrazothan, 28 C-on)

N S

39, A 1SR igdnypentok bivmelyike seorintt eljdrds, amely magdban bglalja a kivetkead pdat az delé-

st Iépds utda

'f;

s Sedlt prepolimer-rdaesoskd visskoaitishuak adveldse L:p{:;“sxsz Whedmt vilpst visskozitasra,

A ISR igdaypanick birme shefidban, sxtled &

2 potikondenzaaidval

31 A 1820 gdoyponivk biems

foglalnakm guwm olddanert.
32 A 1521, igsuvpantok biemelyike svering olideds, abol & PAcpor wigsd réascekemirete kzvatientt]

et bediltdse & nalombs totepedlt veslektoread

tSanvagok, antdeiddosel &y porkotdi kot vilasatott adalébunyagst tavtalme,
35, 4 24, indnypont szorintl kozmetikal por, weral fellemezve, hogy satiiciorndicaddport tartalmas.

2 por, wzzal jellemenve, hogy pident vagy seemfostéhet

3T Az -1 ixdnypostol bicmelyiks sseniayl poy sikalmazdsa bevonatokbun, Sostdkekben, kondaidedls

wéazitasnyskben, paple-adaldkanyugokban, Segyak oftaliidelen seolpdld, olvaddses gl forneniidssal vagy

x

sugirndsos srintereadane! ieidad poragglo rneridd eldrdsakban, slekioforaius gdiskben, ibbritend kompozit

snyagebban, @ csomsgoidiparbay, @ Jadkiparbay, & texd fliparban, a2 autdiparban Sefvagy ax elekdronital iparbas,

-4 SRERROH PPIZATRASR]
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