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(57) Claim

1. A polymer particle comprising a macromolecular 
polymeric chain having a Tg glass transition temperature 
of greater than about 40°C and an amphiphile compound 
implanted in the surface of the particle, said amphiphile 
compound having an HLB of at least 10 and a molecular mass 
of at least 400, said amphiphile compound comprising a) a 
hydrophobic sequence enmeshed within the polymeric chain 
in the surface layer of the particle and b) a hydrophilic 
oligomer sequence terminating in at least one ionogenic or 
reactive group, whereby said polymer particle comprises

-5 -1about 10 to 10 moles of said amphiphile compound 
per 100 g of polymeric chain and has a diameter of from 
0.01 to 50 microns.

6. An aqueous dispersion of polymer particles,
comprising from 1 to 50% by weight of the particles
according to anyone of the claims 1 to 5. .. /2



-2-(11) AU-B-15832/88
(10) 603214

8. A method of preparation of an aqueous dispersion

according to claim 6 or 7 comprising the steps of:

a) selecting an amphiphile compound having an HLB of at 

least 10 and a molecular mass of least 400 and polymer 

particles each comprising a polymeric chain and having a 

diameter of 0.01 to 50 microns and a Tg glass transition 

temperature of greater than 40°C,

b) placing in contact about 10 4 to 1 mole of said 

amphiphile compound per 100 g of said polymer particles 

with a latex comprising from 1-50% by weight of said 

polymer particles, at a temperature between the glass 

transition zone of the polymer, until the polymeric 

chains and the hydrophobic sequences of the amphiphile 

compound become enmeshed and,

c) eliminating all the amphiphile compound not fixedly 

enmeshed.
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The following statement is a full description of this invention, 
including the best method of performing it known to me/us:-
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POLYMER PARTICLES HAVING MOLECULES OF AN AMPHIPHILE 

COMPOUND IMPLANTS& IN THEIR SURFACE AND METHOD OF 

PREPARATION .

This invention relates to polymer particles having, 

implanted in their surface, amphiphile molecules bearing 

ionogenic or reactive groups. The invention also relates

to aqueous dispersions of these particles, a method for 

preparing the particles and their application in biology.

It is an object of the invention to provide polymer 

particles bearing ionogenic or reactive units at a 

sufficient distance from the surface of the particle so 

that the particle is capable of immobilizing, on its

surface, encumbering molecules such as proteins without

the activity of these encumbering molecules being modified, 
ft « ft ft

1 In a first aspect, the invention relates to a

polymer particle comprising a macromolecular polymeric
9 ♦ 4 t

chain having a Tg glass transition temperature of greater 

tt than about 40°C and an amphiphile compound implanted in
l t
< c 4 < . . :

,, , the surface of the particle, said amphiphile compound
< ί '·

20 having an HLB of at least 10 and a molecular mass of at

"W least 400, said amphiphile compound comprising a) a

hydrophobic sequence enmeshed within the polymeric chain

in the surface layer of the particle and b) a hydrophilic

oligomer sequence terminating in at least one ionogenic or

reactive group, whereby said polymer particle comprises
-5 -1 . . .about 10 to 10 moles of said amphiphile compound
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per 100 grams of polymeric chain and has a diameter of 

from 0.01 to 50 microns.

In a second aspect, the invention relates to a method 

of preparation of an aqueous dispersion of polymer

particles according to the first aspect, said method 

comprising the steps of:

a) selecting an amphiphile compound having an HLB of at

ft ft « 
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least 10 and a molecular mass of least 400 and polymer 

particles each comprising a polymeric chain and having a 

diameter of 0.01 to 50 microns and a Tg glass transition 

temperature of greater than 40°C,
. . -4b) placing in contact about 10 to 1 mole of said 

amphiphile compound per 100 g of said polymer particles 

with a latex comprising from 1-50% by weight of said 

polymer particles, at a temperature between the glass 

transition zone of the polymer, until the polymeric

* 9
9 ·
e » t t

chains and the hydrophobic sequences of the amphiphile

compound become enmeshed and,

c) eliminating all the amphiphile compound not fixedly
€ r : .

. 20 enmeshed.

In a third aspect the invention relates to a method

of preparation of polymer particles according to claim 1, 

said method comprising the steps of:

a) selecting an amphiphile compound having an HLB of at 

least 10 and a molecular mass of at least 400 and polymer 

particles each comprising a polymeric chain and having a 

diameter of 0.01 to 50 microns and a Tg glass transition
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—4b) placing in contact about 10 to 1 mole of said 

amphiphile compound per 100 g of said polymer particles 

with a latex of said polymer particles, at a temperature 

between the glass transition zone of the polymer, until 

the polymeric chains and the hydrophobic sequences of the 

amphiphile compound become enmenshed,

c) eliminating all the amphiphile compound not fixedly 

enmeshed, and

d) separating the particles obtained.

Polymers suitable for use in the present invention 

include monopolymers and copolymers containing units 

derived from:

- vinylaromatic monomers such as styrene and 

vinyltoluene;

- unsaturated α-β acid alkylesters such as 

methyl and ethyl acrylates and methoacrylates;

- the esters of unsaturated carboxylic acid such 

as vinyl acetate;

- vinyl chloride and vinylidene chloride;

- dienes such as butadiene; and

- those compounds having nitrile functions such as 

acrylonitril.

Preferably, the amphiphile compounds have an HLB of 

from 10 to less than 20. Amphiphile compounds suitable 

for use in the present invention comprise a hydrophilic 

oligomer sequence preferably selected from the group 

comprising a polyoxyalkylated sequence containing from 5
v»

to 100 and preferably 5 to 50 oxyalkylated units of
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C2~C3· The hydrophilic sequence may also comprise a 

polycarboxyethylated, polyamidoethylated, or 

polycyanoethylated sequence containing from 4 to 50 

carboxyethylated, amidoethylated or cyanoethylated units

/MS)
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respectively, or a combination of these units. The 

hydrophilic oligomer sequence terminates in an ionogenic 

or reactive group.

Ionogenic or reactive groups suitable for inclusion 

in the hychrophilic oligomer sequence include -OH, 

-SO3H, -CHO, -OCH2C1, -NH2, NR2NR3 (where R is 

an alkyl radical of - C2), -CONH2, -NH-NH2,

OH OH

Specific examples of the amphiphile compounds 

suitable for use in the present invention include

a) fatty alcohols or fatty polyoxyethylated acids and/or 

polyoxypropylated acids having from 5 to 50 oxyalkylene 

units wherein the hydrophobic sequence comprises 

approximately 8 to 20 carbon atoms (such as the CEMULSOL 

DB marketed by the Societe Francaise d’Organo Synthese or 

the SOPROPHORS LA marketed by Rhone-Poulenc);

b) the esters of these fatty alcohols having (i) 

semicarbozide functions (such as the esters of these 

alcohols and of phenylcarbamic meta-semicarbazide 

par-methyl), (ii) acid functions (such as the monoesters 

of these alcohols and. of azealic acid) and (iii) thiol 

functions (such as the esters of the alcohols with
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thiogylcolic acid);

c) the amides of these fatty acids (such as the ETHOMIDS 

marketed by Armour Industrial Chemical Co.);

d) the alkylphenols, polyoxyalkylenes and/or 

polyoxypropylenes having from 5 to 50 oxyalkylene units 

and of which the, or the several alkyl radicals contain 

from 8 to 12 carbon atoms, and their esters with

phosphoric acid (such as the SOPROPHOS BC and OP marketed

by Rhone-Poulenc, the SOPROPHORS NFP marketed by Geronazzo

ISO and the GAFACS RE marketed by General Aniline and Film
a « ft

β β fl fl «·<>*<■ Corp.); and
·’·"· θ) the polyoxyethylated fatty amines, the hydrophobic
Ο β fl

o" sequence of which contain from 8 to 22 carbon atoms (such

as the SOPROMINES marketed by Rhone-Poulenc, the ETHOMEENS 

marketed by Armour Industrial Co).
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The particles according to the invention may 

correspond to a predetermined distribution or else may be 

calibrated.

In addition, the particles may be magnetised by the 

incorporation of finely divided metal or metal compound 

particles. Preferably, the magnetisable polymer particles 

contain from 0.05 to 50% by weight preferably from G.5 to 

35% and more preferably from 0.7 to 20% of a metal or 

metal compound particle capable of exhibiting a magnetic

charge. These metal or metal compound particles are

typically less than 1 pm in diameter, and preferably

between 0.002 - 0.05 pm. Typically, the metal and metal

oxide particles are selected from the group comprising:
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. metals or their alloys such as, iron, silicon-iron, 

nickel, cobalt or their alloys with molybdenum, 

chromium, copper, vanadium, maganese, aluminium, 

titanium;

. iron oxide: Fe3°4 or t5“Fe2°3 Pure or 

combined or mixed with other oxides such as cobalt, 

manganese, zinc, barium, rare-earth oxides; and 

. chromium dioxide.
. -3 -1Preferably approximately 10 to 10 mole of 

amphiphile compound per 100 g of polymer, is placed in 

contact with one another.

The latexes suitable for use in the present invention 

comprise approximately 1 to 50%, and preferably 5 to 30% 

and more particularly 10 to 15% by weight of polymer 

particles. The polymer particles have a diameter which is 

preferably from 0.01 to 15 microns and usually 0.05 to 3 

microns. These polymer particles can have a particular 

distribution or be calibrated.

When the magnetisable particles are required, the 

laxexes of magnetisable particles can be obtained using 

the method described in the European Patent No. 38.730 and 

American Patent No. 4.157.323.

The placing in contact of the amphiphile compound and 

the latex is done by introducing the amphiphile compound 

possibly in an aqueous solution 

the said latex, for example at

into the aqueous phase of

the ordinary temperature,

then raising the temperature to a temperature between the
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vitreous transition zone of the polymer which constitutes 

the latex. In this temperature zone the macromolecular 

chains acquire a certain mobility which allows them to mix 

with the hydrophobic part of the amphiphile compound and 

to fix this compound to the surface of the latex 

particles. This operation last approximately from 15 

minutes to 4 hours and usually from 1 to 3 hours.

For a polystyrene latex, for example, this enmeshing 

operation is carried out at a temperature of 7 0 to 80°C.

This temperature zone can be lowered if necessary by 

the use of plasticizers such as the dialkyl phthalates, 

aliphatic or atomic hydrocarbons containing at least 5 

carbon atoms.

Another way of reducing this temperature zone 

consists of a process of placing in contact, in the 

presence of a solvent, the amphiphile compound and 

inflating the polymer particles. The solvent facilitates 

the penetration of the amphiphile compound by it's 

hydrophobic part in the surface layer of the 

polymerparticle where it enmeshes with the polymer 

chains. The solvent can then be removed, for example by 

evaporation under a vacuum.

Solvents suitable for use in the methods according to 

the invention include the aromatic derivatives (toluene, 

ethylbenzene, xylenes, ...) the chlorinated aromatic

derivatives (mono, di and trichlorobenzene ...) aliphatic 

and cyclic hydrocarbons (heptane, decane, cyclohexane,

//
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decalin, ...), ether dialkyls, alcohols (pentanol, 

cyclohexanol, ...) esters (methyl propionate, ...) etc.

The amphiphile compounds not implanted during the 

placing in contact as well as all emulsifying constituents 

which were previously present in the latex are then 

eliminated by aqueous washing, for example by 

ultrafiltration.

The polymer particles having the amphiphile compound 

implanted on the surface obtained in this way can be 

separated from the aqueous medium by the usual methods of 

sedimentation by centrifugation.

This invention also relates to aqueous dispersions or 

latexes of these polymer particles having, implanted on 

their surface molecules of amphiphile compounds, the rate 

of dry extraction from these dispersions is from 1 to 50%, 

preferably 5 to 30% and more precisely 10 to 15% by weight.

These latexes can be prepared using the known 

methods, by direct dispersion in water of the previously 

mentioned particles.

A preferred method for obtaining these latexes 

consists of eliminating the third stage (separation of the 

particles from the contact medium after eliminating all 

amphiphile compounds not implanted) of the process for the

preparation of the polymer particles described above.

The particles or the particle latexes to which this

invention relates are particularly useful in biology, for

fixing biological molecules (antibodies, antigens, ...) by
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covalency.

The fixing of biological molecules by covalency on
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polymer functions (for example by 
action of cyanogen bromide, of 
reacting with the molecule to be

0 «t 9 ft «' α>
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which involves the terminal groupings of the implanted amphiphile 
molecule and the functional groupings of the biological molecule 
to be fixed.

This coupling reaction can be done using the well known 
methods, for example :

. by using coupling agents (such as glutaraldehyde, 
hydrosoluble carbodiimide)

. by : activating the 
diazotizing, by the 
hydrazine ...) then 
fixed.

. etc.
The products can therefore be used for carrying out 

diagnostic tests such as agglutination, radicimmunology, enzymatic.
given only as indications and 
area or concept of the invention.
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The following examples are 
considered as limiting thecannot be

EXAMPLE 1
DB 25/18, (abbreviation CA-OH :

corresponds to 0.535 mole 
of particles of a calibrated 
of 0.9 microns and with 33 %

- Implantation of CEMULSOL 
amphiphile compound with alcoholfunction) as amphiphile agent on 
the particles of a calibrated polystyrene latex.

Average formula of the amphiphile compound :
Ci8H37 •(°_ch2~GH2·) 50oh
A solution at 2 % by weight of the amphiphile agent is 

prepared in water.
50 g of this solution, which 

of amphiphile agent is mixed with 10 g 
polystyrene latex of an average diameter 
by weight of dry extract.

The mixture is agitated for 2 hours at 70°C,
After cooling, the latex obtained is washed by ultra­

filtration using 2.5 1 of purified water for 10 g of latex part­
icles, to eliminate the molecules of amphiphile compound not 
implanted as well as the emulsifiers present in the original latex.

The latex remains stable after ultrafiltration which is 
an evident indication of the implantation of the amphiphile compound.

The latex obtained is titrated by nuclear magnetic

30

resonnance.
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It is noted that the amount in weight of amphiphile 
agent implanted in 100 g of the final particles is 6.4 (theory = 
9.1 ) .

The results are shown on table I
EXAMPLE 2

The process described in example 1 is repeated under 
the same conditions, replacing the 10 g of CA-OH by respectively 
5 and 20 g of CA-OH. The results of the titration by NMR are 
shown on table I.
EXAMPLE 3

- Implantation of CEMULSOL DB 25/8 as amphiphile agent 
on the particles of a magnetisable polystyrene latex.

The process described in example 2 is repeated replacing 
the calibrated polystyrene latex used by 10 g of particles of 
a polystyrene latex having a dry extract of 33 %, composed of 
particles with a diameter from. 0.5 to 0.9 micron, with an average 
diameter of 0.7 micron and containing 41.5 % by weight of Fe2°3 
in relation to the weight of polymer. The mixture is treated as 
in example 1 .

The titration results by conductimetry are shown on 
table I.
EXAMPLE 4

Implantation of CEMULSOL DB 25/18 as amphiphile agent 
on the particles of a polychloride vinyl latex.

The process described in example 1 is repeated, replacing 
the calibrated polystyrene latex used, by 10 g of particles of a 
vinyl polychloride calibrated latex with a dry extract of 37 % by 
weight and composed of calibrated particles with an average diam­
eter of 0.7 micron.

The mixture is agitated for 2 hours at 80°C. After 
cooling, the latex obtained is ultrafiltered.

The titration results by conductimetry are shown on 
table I.
EXAMPLE 5

Implantation of CEMULSOL DB 25/18 as amphiphile agent 
on the particles of a methyl copolymer styrene/methacrylate 
copolymer 40/60 by weight.
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The process described in example 1 is repeated but the 
calibrated polystyrene latex used is replaced with 10 g of particles 
of a calibrated methyl styrsie/methacrylate latex 40/ 60 having a 
rate of dry extract of 30 % by weight and composed of calibrated 
particles of an average diameter of 0.8 micron.

The mixture is kept agitated for 2 hours at 90°C.
After cooling, the latex obtained is ultrafiltered.
The titration results obtained by NMR are shown on 

table I.
J.O « 

a « e
• * «

ft ft ft 8
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EXAMPLE 6
Implantation of the ester CEMULSOL DB 25/18 and phenyl­

carbamic meta-semicarbazide para-methyle acid ( abreviated to
CASC : amphiphile compound with a semi-carbazide function) as the 
amphiphile agent, on the particles of a calibrated polystyrene 
latex.

Average formula of the amphiphile compound :

C-| 8Η374·0-ΟΗ2-ΟΗ2·>5θΟ-ο-ΝΗ

Preparation of the amphiphile compound
The compound is prepared in two stages :

20 - a first stage consists in functionalising the 25/18
CEMULSOL DB with toluene, diisocyanate in the presence oi dioxanne 
as solvent at a temperature of 90°C.

- a second stage consists of functionalising the 25/18 
CEMULSOL DB obtained in this way by adding hydrazine hydrate in 
the presence of dioxanne, at the normal temperature.

The required amphiphile compound is precipitated cold in 
ethylic ether.

Implantation.
The process described in example 1 is repeated, substit­

uting the 25/18 CEMULSOL DB by 50 g of an aqueous solution at 2 % 
of its derivative, prepared as above, which corresponds to 0.494 
mole of amphiphile compound.

30
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The titration results obtained by NMR are shown on 
table II.

25/18 CEMULSOL ester and thio-
CA-SH : amphiphile compound with a 
agent, on the particles of a

EXAMPLE 7
Implantation of the 

glycolic acid ( abreviated to 
thiol function) as amphiphile 
polystyrene calibrated latex.

Average formula of the amphiphile compound
Cl8H37<O-CH2-CH2>50)-C-CH2-SHί

This compound can be prepared following the process 
described in the american patent No. 2.461.920

The operation described in example 1 is repeated, 
replacina the 25/18 CEMULSOL DB by 50 g of an aqueous solution at 
2 % of its thioglycolic ester with a formula as above, this 
corresponds to 0.255 mmole of amphiphile compound.

The results of titration by conductimetry are shown on 
table II.
EXAMPLE 8

Implantation of the 25/18 DB ester and phenyl-carbamic 
meta-semicarbazide para-emthyl acid (abreviation CASC), on the 
particles of a magnetisable polystyrene latex.

The process described in example 1 is repeated, replacing 
the calibrated polystyrene latex by 10 g of polystyrene latex 
having a dry extract of 33 % composed of particles with a diameter 
from 0.5 to 9 micron with an average diameter of 0.7 micron and 
containing 41.5 % by weight of Fe203 in relation to the weight 
of polymer.

The mixture is treated as in example‘1.
The reults of titration by conductimetry are shown on

table II.
EXAMPLE 9

Implantation of the monoester of 25/18 CEMULSOL OB 
azelaic acid (abreviation CA-COOH : amphiphile compound with 
acid funtion), as amphiphile compound, on the particles of a 
calibrated polystyrene latex.

Average formula of the amphiphile compound :
C1 8H37<-o-CH2-CH2^50O-C_(CH2)7_COOH

0

and
an
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3
3
a

This can be prepared by esterification of the 25/18 
CEMULSOL DB with azelaic acid in pyridine in the presence of 
dicyclohexyl-carbodiimide as agent of condensation.

The process described in example 1 is repeated, replacing 
the 25/18 EMULSOL DB by 50 g of a 2 % solution of its ■ ester with 
the above formula, which corresponds to 0.495 mmole of amphiphile 
compound.

The results of titration obtained by NMR are shown on 
table II.

e« . ·
Ο β Q

0 * ©

• 1 0° “ » EXAMPLE 1 0
βοοο'>ο Implantation of the 25/18 CEMULSOL DB ester and phenyl-

0 6®

» carbamic meta-semicarbazide para-methyl acid (CASC), on a calib-SOP
8’” ‘ rated polystyrene latex in the presence of an inflating solvent.

o

·;··*2 25 g of a 2 % solution by weight of the amphiphile
compound is prepared in toluene.

10 q of a 0.1 % solution by weight of ammonium laurate
© ® o

WT is prepared in water, this is added to 10 g of particles of a 
’’·*,? polystyrene latex with a rate of dry extract of 33 % by weight and 

composed of calibrated particles with a diameter of 0.8 micron.
© a«
&Q ,* The toluenic solution of amphiphile agent is introduced into the 

latex. The mixture is agitated continuously for 2 hours at 45°C.
The toluene is scoured out by stripping at 70°C under a 

t‘T· pressure of 160 mm Hg in a rotating evaporator.
The latex is then washed by ultrafiltration.
The results of titration obtained by NMR are shown on 

table II.
EXAMPLE 11

The latex particles obtained in example 1 are sedimented 
using a BECKMAN L 50 centrifuge equipped with a rotor 30 (device

30 marketed by BECKMANN) spinning at 10.000 t/mn for 15 mn, then 
oven dried under vacuuum at 40°C and kept under nitrogen.

The characteristics of the particles are maintained.
The abreviations relating to the initial polymer are 

shown in tables I and II and their meaning is as follows :
PS : polystyrene
PS mag : magnetic polystyrene
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PVC : polyvinyl chloride
P(S/MAM) : methyl styrene/methacrylate copolymer
DE : dry extract

i

Β « ft 
o a β

o * *» «·
ο β a
« ft

« ©ft
• β ft

β β o
ft ft *
ftft ft 
ft ft ft O

ft B ft ft ft ft 
ft ft

ft ft ft 
Oft «

ft ft ft
o ft ft

ft ft ft 
ft ft. ft

0 ft ft 0 ft ft
o · a ·

c r t < 
t t c

t < ' ■«
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TABLE I

: EXAMPLE 1 2 3 4 5 6 ’ :

: L
: A - Polymer PS PS PS PS mag PVC P(S/MAM
: T - 0 pm 0.9 0.9 0.9 0.5-0.9 0.7 0.8
: E - DE % 33 33 33 33 37 30
: X

: A
: M C - nature CA-OH CA-OH CA-OH CA-OH CA-OH CA-OH 1
; P 0
: H
• τ

M 
p - g/100g 10 : 5 20 5 1 0 1 0

: P 0 of polymer
: H ϋ
: I N - moles/100 g 5.35 2.675 11.70 2.675 5.35 5.35: L D of polymer
: E

: temperature °C 70 70 70 70 80 90
: duration h 2 2 2 2 2 2

: % implanted
- theory 9.1 4.8 16.7 4.8 9.1 9.1
- titrated 6.4 3.1 12.7 2.9 5.8 7.1
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o ea β © a e- a o
0 4 4 04 Λ β 4

4 4 4' « ® 3♦ «04 « ©
« 0 4 0 4 4 4 9

«•Ο β Ο O OOO

EXAMPLE : 7 = 8:9 : 10 : 11 : . j

: j-»

• A — ■ ΡοΙ'ππθχ* PS PS PS mag PS PS PS :
• J* — ΛE 0 um 0.9 0.9 0.5-0.9 0.9 0.8 0.9 :
: E - de % 33 33 33 33 33 33 *
: X

: A
: M Cp 0 - nature CASC CA-SH CASC CA-COOH CASC CA-OH ·
: Η M
: IP- g/100 g 1 0 1 0 1 0 1 0 5 10 :
: P 0 of polymer
: H U
: In- moles/100 g 4.95 2.55 4.95 4.95 2.47 5.35 :
: L D °f polymer
: E

t

i

: temperature °C 70 70 70 70 45 70 :

: duration h 2 2 2 2 2 2 :

: % implanted
: - theory 9.1 9.1 9.1 9.1 4.8 9.1 =
: - titrated 5

.3 4.8 3.1 6.2 4.3 6.4 =
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A polymer particle comprising a macromolecular 

polymeric chain having a Tg glass transition temperature 

of greater than about 40°C and an amphiphile compound 

implanted in the surface of the particle, said amphiphile 

compound having an HLB of at least 10 and a molecular mass 

of at least 400, said amphiphile compound comprising a) a 

hydrophobic sequence enmeshed within the polymeric chain 

in the surface layer of the particle and b) a hydrophilic 

oligomer sequence terminating in at least one ionogenic or 

reactive group, whereby said polymer particle comprises
-5 -1about 10 to 10 moles of said amphiphile compound 

per 100 g of polymeric chain and has a diameter of from 

0.01 to 50 microns.

2. A particle according to claim 1 wherein the 

amphiphile compound has an HLB of less than 20, the
-4 -2polymer particle comprises about 10 to 10 moles of 

amphiphile compound per 100 g of polymeric chain, the 

polymeric chain has a Tg greater than approximately 50°C 

and the diameter of the particle is from 0.01 to 15 

microns .

3. A particle according to claim 1 or 2 wherein the 

polymeric chain comprises a homopolymer or a copolymer 

containing units derived from vinylaromatic monomers,

unsaturated <x-|3 acid alkylesters, esters of unsaturated

carboxylic acid, vinyl chloride, vinylidene chloride,

dienes, or compounds having nitrile functions.

4. A particle according to anyone of the preceding
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claims wherein the amphiphile compound comprises a 

hydrophilic oligomer sequence selected from the group 

comprising a polyoxyalkylated hydrophilic oligomer 

sequence comprising from 5 to 100 oxyalkylated units of 

C2-C3; or a P°lycarb°xyethylated sequence, a 

polyamidoethylated sequence, or a polycyanoethylated 

sequence comprising from 4 to 50 carboxyethylated, 

amidoethylated, or cyanoethylated units respectively or a 

combination of these units; said hydrophilic oligomer 

sequence terminating in a group selected from -OH, 

-SO3H, -COOH, -CHO, -OCH2C1, -NH2, -NR2. NR3 

wherein R is an alkyl radical of -C0NH2/
-NH-NH2, -NH-NH-CO-NH2, -SH, or-P --- O.

. .
-1 VO « ft
/i ft ft
I a ο »«
I. ί »ί i
J » «ι

.■ ϊ « » »

’ ί V 9 « «
/ι ft 9
I a ο ο ft
1 » « β tJO ft I 

: 1' β ft ft

7 1; >

: i ί

5. A particle according to anyone of the preceding 

claims being magnetisable.

6. An aqueous dispersion of polymer particles, 

comprising from 1 to 50% by weight of the particles 

according to anyone of the claims 1 to 5.

7. A dispersion according to claim 6, comprising from 5 

to 30% by weight of particles according to anyone of the 

claims 1 to 5.

8. A method of preparation of an aqueous dispersion 

according to claim 6 or 7 comprising the steps of:

a) selecting an amphiphile compound having an HLB of at 

least 10 and a molecular mass of least 400 and polymer 

particles each comprising a polymeric chain and having a

A
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diameter of 0.01 to 50 microns and a Tg glass

temperature of greater than 409C,
—410 to 1 moleb) placing in contact

amphiphile compound per

with a latex comprising

polymer particles, at a

transition zone

chains and the

compound become

about

100 g

from

of the

transition

of said

of said polymer

1-50% by weight

particles

of said

temperature between the glass

polymer, until the polymeric

hydrophobic sequences of the amphiphile

enmeshed and,

c) eliminating all the amphiphile compound not fixedly

enmeshed.

9. A method of preparation of polymer particles

according to claim 1, said method comprising the steps of:

a) selecting

least 10 and a

particles each

an amphiphile compound having an HLB of at

molecular mass of at least 400 and polymer

comprising a polymeric chain and having a

diameter of 0.01 to 50 microns and a Tg glass transition

temperature of greater than 40°C;
—4b) placing m contact about 10 to 1 mole of said

amphiphile compound per 100 g

with a latex of said polymer

between the glass transition

the polymeric chains and the

of said polymer particles

particles, at a temperature

zone of the polymer, until

hydrophobic sequences of the

amphiphile compound become enmenshed,

c) eliminating all the amphiphile compound not fixedly

enmeshed, and

d)
10.

separating the particles obtained.

A method according to claim 8 to 9 wherein the
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selected amphiphile compound has a HL? of less than 20.

11. A method according to anyone of the claims 8 to 10, 

wherein the amphiphile compound comprises a hydrophilic 

oligomer sequence selected from the group comprising a 

polyoxyalkylated sequence containing 5 to 100 oxyalkylated 

units of C2-C3; or a polycarboxyethylated sequence, a 

polyamidoethylated sequence, or a polycyanoethylated 

sequence comprising from 4 to 50 carboxyethylated, 

amidoethylated, or cyanoethylated units respectively or a 

combination of these units; said hydrophilic oligomer 

sequence terminating in group selected from -OH, -SO^H, 

-COOH, -CHO, -OCH2C1, -NH2, -NR2. NR3 wherein R 

is an alkyl radical of C^-C2, -CONH2, -NH-NH2, 
-NH-NH-CO-NH-, -SH, or - P -- -7 O.

A
OH OH

12. A method according to anyone of the claims 9 to 11 

wherein the latex of polymer particles comprises from 1 to
»*·’/ 50-% by weight of said polymer particles.

13. A method according to anyone of claims 8 to 12,

wherein the latex of particles comprises from 5 to 30% by 
9 0 9 9

weight of polymer particles.

14. A method according to anyone of the claims 8 to 13, 

wherein said polymer particles have a diameter from 0.01 

to 15 microns.

15. A method according to anyone of the claims 8 to 14,

wherein the polymer particles comprise a homopolymer or a

copolymer containing units derived from vinylaromatic
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monomer, alkylesters of unsaturated α-β acids, esters

of unsaturated carboxylic acids, vinyl chlorides, 

vinylidene chlorides, dienes, or compounds having nitrile 

functions .

16. A method according to anyone of the claim 8 to 15, 

wherein the polymer particles of the latex are 

magnetisable.

17. A method according to anyone of the claims 8 to 16, 

wherein the amphiphile compound is introduced into the 

aqueous phase of the latex at ambient temperature and the 

temperature is subsequently elevated to a level within the 

glass transition zone of the polymer.

18. Use of the particles according to anyone of the 

claims 1 to 5 in biology.

19. Use of the aqueous dispersions according to claim 6 

or 7 in biology.

20. A polymer particle substantially as herein described 

with reference to anyone of the examples.

21. A method of preparation of an aqueous dispersion · 

substantially as herein described with reference to anyone 

of the examples.

22. A mechod of preparation of polymer particles 

substantially as herein described with reference to anyone 

of the examples.
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