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isocyanate content, resulting in a relatively stiff matrix. Use of
polyamines in high isocyanate formu- Field of the Invention
lations further increases the stiffness of the matrix. This invention
pertains to means for the sustained  Furthermore, such formulations tend to
have high release of an active agent into the environment. In    5
exotherms during reaction. particular, the invention pertains to means
compris-   U.S. Patent 3 969 499 describes a polymeric ing a polyurethane
elastomeric matrix in which the   composition able to release a medicament
over a active agent is contained, typically dissolved.      period of time.
The basic polymer is a reaction product of a diisocyanate and a hydroxy
polybuta- Background of the Invention                     10   diene with a
mol.wt. between 400 and 25,000. The The need for the controlled and
sustained release   NCO/OH ratio is comprised between 1.5 and 2.7. of an
active agent into the environment exists in      Many of the prior art
controlled release systems of many fields, for instance, in residential and
other  the type discussed herein require a high temperature consumer
fields, in agriculture, and in telecommuni-  processing step. cations and
other areas of technology, and the prior   is   Such a step frequently is a
complicating factor when art knows a variety of methods for achieving such
active agents having relatively high vapor pressure, release.
or active agents that are subjects to deactivation at One class of methods
comprises dispersion of the   the elevated temperature, are to be
incorporated into active agent throughout (or dissolution in) a substan-
the matrix material. tially inert matrix from which the active agent is
20  Some prior art controlled release systems require gradually released
into the environnement. The dis-  the use of a carrier substance,
frequently a plasticiz- cussion herein will be limited to
controlled-release  er, to at least assist in the transport of the active
methods of this type, and to devices using this      agent to the release
surface. Such systems are often method. Such devices are frequently
referred to as   subject to deposition of active agent on the release
"monolithic" devices.                           25   surface (blooming).
However, blooming can also be Matrices that have been used in monolithic
due to the properties of the active agent, and may be devices include
plasticized polyvinylchloride, rub-  desired at times. Use of a carrier
substance may also bers, (see, for instance, U.S. Patent 3 318 269) and
lead to incomplete release of active agent. The latter some polyurethanes.
Prior art rubber matrices typi-  shortcoming is typically due to an
increase in the cally are cured by conventional rubber chemistry,   30
glass transition temperature of the matrix with in- e.g., by sulfur
vulcanization or by means of perox-  creasing plasticizer loss, resulting
in a decreasing ides. See, for instance, U.S. Patent 3 639 583.
release rate and eventual virtual cessation of release, These curing
processes typically comprise a high-    frequently with a substantial
amount of active agent temperature step, i.e., a process step during which
still present in the matrix. Such behavior leads to un- the matrix material
with the active agent therein is   35   necessarily shortened product life.
heated to a temperature above about [err], fre-        Because of the
importance of controlled release of quently even to a substantially higher
temperature.   active agents, a controlled release system that does A prior
art example of the use of a polyurethane    not have some of the
shortcomings of prior art sys- matrix can be found in U.S. Patent 4 189 467
(here-  tems, e.g., that is free of high temperature reaction inafter
referred to as '467), which discloses a plastic   40   or processing steps,
that is resistant to hydrolysis composition comprising polyurethane. The
matrices    and water uptake, is not subject to syneresis, that disclosed
in the above patent typically are relatively  has the potential for release
of a high proportion of nonelastomeric, due to the inclusion of filler
materi-  the active agent, and that furthermore has wide ap- als, use of
low molecular weight (30-400) reactive   plicability, would be of
substantial benefit. This ap- materials, (e.g. butane diol) and/or to the
choice of   45   plication discloses such a system. low molecular weight
polyols and low molecular weight isocyanates. For instance, in an exemplary
Glossary of Terms composition the patent discloses the use of about 43   A
"matrix" herein is the elastomeric material parts of filler material, with
the polyurethane formed  formed by a crosslinked polymer, possibly contain-
by the reaction of relatively low molecular weight   50  ing such
property-modifying agents as fillers, polyols and isocyanates, resulting in
a relatively high  plasticizers, stabilizers, fungicides, pigments, and
modulus polyurethane requiring the use of a plasticiz-  the like. er to
reduce the stiffness of the composition. A fur   By "elastomer" we mean
herein an amorphous ther possible reason for the frequent use of a
crosslinked polymer material having a glass transi- plasticizer in the
prior art composition is the facilita-   55  tion temperature [err] less
than about [err], and a ten- tion of the migration of the active agent
through the  sile modulus in the range from [err] to [err] Pa at relatively
impermeable matrix to the release surface.  [err]. U.S. Patent 4 094 970
discloses that elastomeric     The "glass transition temperature" of a
material is materials, specifically, matrices formed from a poly-
thetemperature, determined, for instance, by means isocyanate and units of
a long chain polyol (having a   60   of stress/strain measurement, at which
the modulus molecular weight from 1000 to 10,000) and at least   of the
material changes from a relatively high value one of a short chain polyol
and/or polyamine (having  obtaining in the (low temperature) "glassy" state
of a molecular weight of 62 to 1000), can advanta-      the material to the
lower value obtaining in the transi- geously be used as matrices for
insecticidal active  tion region to the (higher temperature) "rubbery"
compounds. Such mixtures typically require high   65   state of the
material. This is illustrated in Fig. 1. 
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herein is a higher molecular weight       Contained in the matrix is the
material to be con- (400-10,000) compound containing at least two
trollably released into the ambient environment, col- groups which are
reactive with isocyanates.          lectively referred to as the active
agent. An "isocyanate" herein is a compound having two      The matrix
material has a low curing exotherm and or more endgroups of the type -N = C
= 0.       5    typically has a lower modulus than prior art con- A
"prepolymer" is an adduct or reaction intermedi-  trolled release matrices.
We believe that the latter is ate of polyol and isocyanate, in which the
NCO/OH    associated with improved (e.g., more complete) ratio is at least
about 1.5.                         release of the active agent into the
environment. For Unless defined differently herein, all chemical
instance, we observe that in typical combinations terms are intended to
have their customary meaning,   to   according to the invention more than
70, 80, or as defined, for instance, in The Condensed Chemical  90% of the
total amount of active agent in the matrix Dictionary, 10th edition, Van
Nostrand Reinhold      is released into the environment. Furthermore, ma-
Company, New York.                                   trices according to
the invention typically are highly According to the present invention there
is provid-  hydrophobic, making possible the use, even in humid ed an
articles as claimed in claim 1.           15   or aqueous environments, of
active agents that are An article according to the invention comprises an
subject to hydrolysis. elastomeric materix and, contained in the matrix
The active agent can be substantially any biologi- material, one or more
active agents, the active      cally or nonbiologically active compound
that is agent(s) to be released into the environment sub-    compatible
with the matrix material. Exemplary stantially continuously over an
extended period of   20   classes of possible active agent compounds are
the time. The matrix material comprises a polyurethane   aliphatic or
aromatic oils, esters (phosphorous, sul- elastomer having a modulus between
about 104 and     forous, or hydrocarbon-type), ketones, ethers, about
[err] Pa at [err] and a glass transition temper-  halogenated  aromatic
compounds,  and  or- ature [err] less than [err].
ganometallics. In preferred embodiments the active The polyurethane
elastomer is formed by a   25   agent is dissolved in the matrix, with the
release process comprising reacting polyol with isocyanate.  mechanism
comprising diffusion of active agent The polyol comprises a major
component, and, op-     from the interior of the sample to the release
surface. tionally a minor component. The major component        The
inventive combination (matrix plus active typically makes up at least 90%
by weight of the     agent) can be formed into a variety of shapes, com-
polyol and is selected from the group consisting of   30   bined, if
desired, with appropriate containment hydroxyl-terminated compounds
selected from the      means, to form an article providing timed-release
bi- group consisting of polybutadiene, polyisoprene,     ological or
nonbiological action, e.g., insecticidal, copolymers  of  butadiene  with
acrylonitrile,      fungicidal, deodorant, molluscicidal, anti-corrosive
copolymers of butadiene with styrene, copolymers     or anti-static action.
of isoprene with acrylonitrile, copolymers of   35 isoprene with styrene,
and mixtures of two or more   Brief Description of the Drawings of the
above. The optional minor component is          Fig. 1 shows in generalized
form the modulus, as selected from the group consisting of carboxyl-      a
function of temperature, of a material that is an terminated compounds
selected from the group con-    elastomer in the temperature range of
interest here- sisting of polybutadiene, polyisoprene, copolymers   40
in; and of butadiene with acrylonitrile, copolymers of buta-   Figs. 2-4
show exemplary active agent release diene with styrene, copolymers of
isoprene with      data. acrylonitrile, copolymers of isoprene with
styrene, and mixtures of two or more of the above. The polyol  Detailed
Description has an average molecular weight in the range   45      An
important aspect of the invention is the use of 400-10,000.
a highly elastomeric matrix. In particular, we have The isocyanate is
selected from the group con-     discovered that use of an elastomeric
matrix of rela- sisting of the aromatic, cycloaliphatic, aliphatic and
tively low modulus can result in improved release heterocyclic isocyanates,
and mixtures of two or     characteristics. Among the improved
characteristics more of the above. The isocyanate has an average   50  is
more complete release of active agent. The molecular weight in the
approximate  range          amount released can be as high as 70, 80, or
even 80-1000, and an average functionality between        90% of the total
amount of active agent in the about 2 and about 3, with the NCO/OH ratio of
the    matrix. isocyanate and the polyol being in the range 0.8 to    The
elastomeric nature of the matrix results in a 1.2.
55   volume change of the matrix as active material is lost The matrix
optionally may comprise components      therefrom. By this process, the
matrix maintains that do not participate in the urethane-forming reac-  its
overall nature. Furthermore, the nature of the tion between polyol and
isocyanate. Among such       matrix allows substantial shrinkage of the
matrix "nonreactive" components are fillers, plasticizers,  without
cracking and/or pore or void formation. It is stabilizers, pigments, and
fungicides. The total   60   obvious that cracking or pore formation would
be un- amount of nonreactive components of the matrix is    desirable in
many applications, due to the loss of 



at most 50%  by weight of the matrix, with the       mechanical integrity
or due to the possibility of amount of nonreactive component exclusive of
waterabsorptionintothematerial.Afurtherpossible fillers and plasticizers
being typically at most about  deleterious effect of pore formation is
collection of 5% by weight of the matrix.                     65   active
agent in pores, which might result in a change 3    5                  EP 0
221 950 B1                   6 in release behaviour. Use of an elastomeric
matrix ac-  of the polyol. The polyol component of the poly- cording tothe
invention typically also results in lower  urethane-forming mixture may
also contain acryloni- temperature sensitivity of the release behaviour, as
trile/butadiene copolymers, such as a material avail- compared to at least
some prior art matrices, e.g.,  able from ARCO Chemical under the trade
designa- plasticized PVC (polyvinylchloride) matrices.   5    sion CN-15.
Such copolymers typically are polar A further important aspect of the
invention is the  materials and can, therefore, be used to improve the
relatively low heat of reaction during formation of  compatibility of the
matrix with polar active agents. matrices according to the invention. This
in turn pre-  Other polyols (e.g., styrene-butadiene copolymers vents
substantial heating of the material during the  available from ARCO
Chemical under the trade urethane-forming reaction and thus avoids the   1o
designation CS-15) could sometimes also be added abovementioned high
temperature related problems     to alter one or more material properties
of the matrix associated with some prior art materials. It will be un-
material, e.g., the glass transition temperature. For derstood by those
skilled in the art that the tempera-  instance, use of a triol typically
increases the cross- ture rise of a given quantity of polyurethane-forming
linking density, and therefore the modulus. A minor mixture depends, inter
alia, on the geometry, quanti-  is   amount of carboxylic acid-terminated
polyols could ty, and cure rate of the reacting mixture. In exem-  be used.
plary cases we have found, however, that the tem-      Isocyanates that can
be used in the practice of the perature rise during the reaction of a
sample of inven-  invention include essentially any of the known tive
material typically is less than [err], and fre-  aliphatic, cycloaliphatic,
aromatic, and heterocyclic quently as low as 20 or  [err] (for 100 gm of
material   20   polyisocyanates, such as are described, for instance in
ambient air).                                    in Chapter V, especially
Tables 1-16, of J. K. Stille Matrices according to the invention contain
poly-  and T. W. Campbell, Condensation Monomers, J. urethane as a major
component. The matrix is         Wiley and Sons (1972). The chemistry and
nature of formed from a matrix-forming mixture comprising      polyols and
isocyanates are well known to those polyol, or a mixture of polyols. While
polyols contain-   25   skilled in the art. ing carboxyl groups may be
present as an optional      Currently preferred isocyanates are polyarylene
minor component of the polyol, hydroxyl-terminated   polyisocyanates. These
aromatic compounds tend polyols constitute the major part of the polyol.
The  to be polar, and therefore are especially useful in con- hydroxyl
groups can be either primary, secondary, or  junction with polar active
agents. Examples of such tertiary, with the reactivity of the polyol
depending   30   aromatic isocyanates are 2,4 toluene diisocyanate, on the
nature of the group, as is well known to those  and 2,6 toluene
diisocyanate, mixtures thereof, skilled in the art. Typically,
hydroxyl-terminated poly-  and 4,4' diphenylmethane diisocyanate and its
ols useful in the practice of the invention are mixtures  oligomers. The
latter are available, for instance, from of diols and triols, having an
average functionally in  Upjohn Polymer Chemicals of LaPorte, Texas under
the range from about 2.0 to about 2.8, and having a   35  the trade
designation PAPI. For systems according to molecular weight in the range
from about 400 to      the invention that comprise less polar or nonpolar
ac- about 10,000, preferably 1000-4000. As is also       tive agents, it
may be advantageous to use aliphatic well known to those skilled in the
art, higher molecu-  isocyanates, e.g., 1,6 hexamethylene diisocyanate. lar
weight polyols yield a lower crosslink density, at  This material is
available from Mobay Chemical Com- a given functionality, than those of
lower molecular   40   pany of Pittsburgh, Pennsylvania under the trade
weight. Lower crosslink density facilitates release of  designation Mondur
HX. For the same reason, it may the active agent from the matrix in
controlled release  in some cases be useful to incorporate 3,5,5 systems
according to the invention, and therefore is  trimethylcyclohexyl
isocyanate (IPDI) (available typically a desirable property.
from Chemische Werke Huls, AG, F. R. Germany), or Among currently preferred
hydroxyl-terminated   45   4,4' methylene bis(cyclohexyl isocyanate).
polyols are polyols having a molecular weight of       Isocyanates useful
in the practice of the invention about 2800 and an average functionality of
typically  typically have average functionality between about about
2.4-2.6. A polyol having these characteristics  2 and 3. Among the
currently preferred isocyanates is available from ARCO Chemical Company of
Phil-     are compounds having an average functionality of adelphia, FA
under the trade designation POLY BD    50   about 2.3. The molecular weight
of useful R-45HT.                                              isocyanates
typically is greater than about 80 and Typically, the compatibility of the
active agent   typically less than about 1000, preferably in the with the
polyol is a significant consideration in the  range from about 260 to about
400. formulation of the system. In order to improve the     For some
purposes, it may be advantageous to use compatibility, it may in some cases
be advantageous   55   a prepolymer. For instance, such a prepolymer is to
use a mixture of polyols, including a polyol that is  available from Upjohn
Polymer Chemicals, under the relatively more compatible with the active
agent. For  trade designation Isonate 181. Such prepolymeriza- 



instance, if the active agent is a relatively nonpolar,  tion typically
reduces the vapour pressure of e.g., aliphatic, molecule then the
compatibility may  isocyanate, and therefore may be useful for, inter be
improved by the addition of a (nonpolar) aliphatic   60   alia,
environmental or health reasons. Furthermore, polyol. Examples of such
polyols are castor oil and a  prepolymerization is useful in the
preparation of seg- monofunctional alcohol available from Henkel Corp.,
mented polyurethanes, e.g., polyurethanes compris- Hoboken, New Jersey,
under the trade designation     ing both stiff and flexible molecular
segments. Primarol 1511. The former typically should be at       As is well
known to those skilled in the art, the most 10% b.w.,thelattertypically
atmost2% b.w.,   es   properties of a polyurethane depend at least to 4
7                  EP 0 221 950 B1                 8 sori-extent on the
ratio of the equivalent weight of  strongly hydrophobic nature of matrices
according isocyanate to the equivalent weight of polyol, usual-  to the
invention, reactive active agents would remain ly expressed in terms of a
NCO/OH ratio. For in-    bound to the matrix in systems according to the
in- stance, if the ratio is greater than 1 (NCO-rich) then  vention, and
therefore currently are not considered the polyuretane tends to be more
rigid, whereas for   5   to form a useful combination. a ratio less than 1
(OH-rich) the polyurethane tends  Active agents may be biologically active
agents to be more flexible, with the OH pendent groups act-  such as
pesticides, insecticides, molluscicides, ing as internal plasticizers.
parasiticides, deodorants, air fresheners, perfumes, Understanding that the
appropriate value of the  fungicides, repellents, acaricides, fungistats,
bio- NCO/OH ratio depends also on the functionality of   10  regulators,
and medicinally active agents, or they the reactive components, we
currently consider the  may be nonbiologically active agents such as corro-
range of ratios from about 0.8 to about 1.2 to be a  sion inhibitors or
agents that reduce or prevent the useful one, with currently preferred
values lying be-  build-up of static electricity (anti-stats). Typically,
tween about 0.95 and 1.1.                           the active ingredient
is homogeneously distributed The practitioner also known that polyurethane
15  throughout the matrix. However, in some cases it polymerization can
proceed with or without a        may be advantageous for the active agent
to be col- catalyst. The purpose of the catalyst is to increase  loidally
dispersed in the matrix, e.g., by use of fumed the rate of reaction and
thus decrease the gel time.  hydrophilic or hydrophobic silica. Among
catalysts useful in the practice of the inven-  Exemplary active agent
types are aliphatic or aro- tion are tertiary amines, and organometallic
com-   20   matic oils, esters (phosphorous, sulfurous, or pounds. For a
listing of exemplary catalysts see, for  hydrocarbon-type), ketones,
ethers, halogenated instance, '467. Exemplary preferred amine catalysts
aromatic compounds, and organometallics such as are triethylamine,
benzyldimethylamine, and triethy-  organic tin or copper compounds. lene
diamine (DABCO). Among preferred or-            The class of active agents
that are potentially com- ganometallic catalysts are dibutyltin dilaurate
and   25   patible with matrices according to the invention is dibutyltin
bis isooctyl malleate (both available from  clearly substantial, and no
effort will be made herein M&T Chemicals Co., Rahway, New Jersey, under
to list the members of the class. However, a minor the trade designation
catalyst T-1 2 and catalyst   amount of experimentation typically suffices
to re- 125, respectively) and dioctyltin diricinoleate, avail-  veal
whether a specific compound is compatible with able from Caschem, Inc., of
Bayonne, New Jersey.   30  the matrix material. In general, we are
contemplating Typical ranges of catalyst concentration in the poly-  the
use of any compatible active agent in systems ac- urethaneforming mixture
are from about 0.001 to     cording to the invention. about 2% by weight,
preferably 0.01-0.5%.             Exemplary active ingredients that we have
found Although systems according to the invention can  to be compatible
with a matrix according to the in- comprises any active agent that is
compatible with   35   vention are the insecticide 2,2' dichlorovinyl the
matrix material, they frequently comprise active  dimethyl phosphate (DDVP,
available commercially agents having a relatively high vapor pressure,
typi-  from SDS Biotech, Inc., Cleveland, Ohio, under the cally above about
0.0133 Pa [err] Torr) at room     trade name VAPONA), the repellents N,N'
diethyl temperature (about 230C). As was discussed above,   toluamide
(DEET) and dimethyl phthalate (DMP), the incorporation of such active
agents into prior art ma-   40  insecticide and deodorant limonene
(dipentene), the trices frequently is not completely satisfactory, as
pesticide 0,0-dimethyl dithiophosphate of diethyl high preparative
temperatures may be encountered,   mercaptosuccinate (also known as
Malathion), N- whereas their incorporation into a matrix according
mercaptomethyl phthalate S(O,0-dimethyl phos- to the invention typically
can be accomplished, due  phorothioate), and pyrethrins, the insecticidal
com- to the low exotherm, without substantial loss or   45   ponents of
flowers from chrysanthemum cinerari- deactivation. Of course, low vapor
pressure active  aefolium. agents can also be incorporated into inventive
ma-    Controlled release systems according to the inven- trices, and such
combinations may also have advan-  tion can be formed by known processes.
See, for in- tages over prior art formulations. For instance, such  stance,
'467. Typically, they are formed by adding combinations typically can
function withouth the   50  the active agent, or agents, to a quantity of
polyol presence of a plasticizer. A possible use for a system  (with
possibly a catalyst being present in the polyol), according to the
invention comprising low vapor     and sufficiently dispersing the active
agent to form a pressure active agent is for release of the agent into
substantially homogeneous mixture. To the thus 



a liquid medium, e.g., water.                      formed mixture
isocyanate is added, properly mixed, By "compatibility" we mean herein the
absence   55   and the resulting liquid processed into the desired of phase
separation (manifested, for instance, by the  shape, e.g., filled into a
container, cast into sheet appearance of cloudiness in the cured state) or
reac-  form, or otherwise shaped by known means. De- tion between the
active agent and any of the consti-  pending on the amount of catalyst
present in the tuents of the matrix (or matrix-forming constituent).
liquid, the nature of the polyol and of the isocyanate For instance, active
agents that contain an acidic   60   used, the reaction between the
ingredients proceeds hydrogen typically react with isocyanates, and
and results in the formation of polyurethane. therefore typically are not
compatible with the      The above-described batch processing method for
matrix material. Active agents undergoing reactions  forming the inventive
composition is of course not with a matrix component are known to the prior
art.  the only possible one, and it is possible to form the See U. S.
Patent 4 267 281. However, due to the   65   composition by a continuous
(in-line) process. In    9              EP 0 221 950 B1
10 such a case, typically the catalyst concentration will   These
characteristics are to be contrasted with be higher than in a batch
process, to result in a rela-  those of prior art systems that rely on the
use of tively shorter reaction time.                         plasticizers
to facilitate the release of the active Although not so limited, in systems
according to     agent from the matrix. In such prior art systems, [err]
the invention the transport of active agent to the    5    tends to
increase with increasing loss of plasticizer release surface typically is
by means of diffusion    from the matrix, resulting in decreasing mobility
of through the matrix. As is well known, the diffusion   the active agent
with, frequently, virtual cessation of rate inversely depends, inter alia,
on the crosslinking  release after release of only a relatively small
fraction density of the matrix. If the vapor pressure of the   of the
active agent present in the matrix. active agent is sufficiently high,
e.g., between about   10  The practitioner is familiar with the fact that
the 0.0133 and 133 Pa ([err] and 1 Torr) at room tem-      amount of active
agent released from a controlled perature, release into the ambient
atmosphere takes   release matrix within a given period of time depends,
place upon arrival of active agent material at the    inter alia, on the
geometry of the matrix. In particular, release surface. Some active
ingredients of relatively  it depends on the surface to volume ratio of the
sam- low vapor pressure (typically less than 0.0133 Pa    15   ple, with
high ratios producing relatively high release [err] at room temperature)
may accumulate at      rates, whereas low ratios lead to relatively low
rates. the release surface, and be introduced into the am-   For instance,
a slab-like sample has a relatively high bient either by sublimation,
dissolution or by means  surface/volume ratio, and a cylinder or sphere has
a of contact with a biological carrier, e.g., an insect.  relatively low
ratio. Depending on the envisaged ap- An important aspect of the invention
is the require-   20   plication, either high ratio or low ratio geometries
ment that the elastomeric matrix material have a      may be appropriate,
and we envisage all possible glass transition temperature [err] <  [err].
This          geometries as being within the scope of this applica-
property makes it possible for combinations accord-   tion. For instance,
for some insecticidal applications, ing to the invention to release
significant quantities  we have found a low surface to volume ratio geome-
of active agent at all temperatures of interest, e.g.,   25   try
appropriate, such as is obtained by filling the ac- at those temperatures
at which insects such as        tive agent-containing matrix material into
a low wasps, fire ants, or cockroaches are active.          permeability
bottle. On the other hand, for air Fig. 1 schematically illustrates the
general be-    freshener applications, we have found a high surface havior
of the modulus of appropriate polymeric        to volume ratio geometry,
such as is obtained with a material as a function of temperature. A polymer
is   30   wafer, to be advantageous. said to be in the "glassy" state if it
is in region 10 of  Fig. 2 shows exemplary data on weight of active the
curve, in which the modulus is high (of order 109  agent (VAPONA) lost from
a slab-like sample (for Pa) and substantially constant. The knee 1 1 in the
composition, see Example 1) according to the inven- curve defines [err] and
separates the "`glassy" region    tion versus time. The samples were disks
having a di- from the transition region 12. Region 13, in which   35
ameter of about 51 mm and a thickness of about 4.6 the modulus is low
(e.g., of order 1 06 Pa) and sub-  mm. Curves 20-23 show data for 23, 40,
50, and stantially constant, is the elastomeric regime of the  [err],
respectively. polymer.                                                The
measured data can be fitted by expressions of Another important aspect of
the invention is the    the form: relatively low modulus of the matrix
material, be-   40 tween about 104 and 108 Pa, preferably between
% loss = bo + [err]        (for loss < 30%) 105 and 10 Pa, at [err]. The
lower limit is deter-    and % loss = 100-exp (bo+bit) (for loss > 30%)
mined by the requirement that the matrix have suffi- cient tear strength
and substantially retain its shape.  where t = time, and bo and [err] are
constants whose The upper limit is determined by the requirement that   45
values depend, inter alia, on temperature and geome- the material have a
[err] < [err]. Furthermore, we cur-    try. As is well known, functional
dependency of this rently believe that elastomeric matrix material with a
form implies transport-limited release. relatively low room temperature
modulus can have        Fig. 3 exemplifies the release behavior of a combi-
higher release rate of active agents than do matrices  nation according to
the invention, with the samples with higher modulus. A possible explanation
for this   50   having the previously described wafer geometry. 



is the known fact that the former materials have a    Two samples (curves
30 and 31) have a composition larger f ree volume than the latter,
resulting in greater  substantially as described in Example 1 below, (ex-
ease of migration of active agent molecules in the    cept that they
contained 28.5% by weight VAPO- former.
NA) and two samples (32 and 33) being produced An elastomeric matrix as
disclosed herein will un-   55. from material of the same composition as
used for 30 dergoshrinkageasactiveagentislosttherefrom.We         and 31,
but containing 20% by weight filler [err] consider this characteristic of
the inventive system  [err] particles about 16 [err] size). Curves 31 and
33 to be another significant aspect of the invention,    were obtained at
[err], curves 30 and 32 at room since it can facilitate nearly total (more
than 50%,  temperature. At 500C more than 90% of the active preferably more
than 70, 80, or 90%) release of ac-   60   agent was released during the
time of the experi- tive agent from the matrix. We believe that this high
ment. Although only about 45% of the active ingre- release is due at least
in part to the relatively low [err]  dient was released during the same
time at [err] it of elastomers of the type described herein, and the   is
known from other experiments that ultimately relative constancy of [err]
throughout the release       morethan 80% will be released from a sample of
this period.                                          65   type. 6    11
EP 0 221 950 B1                  12 Fig. 4 exemplifies the effect of
packaging on                      TABLE I release rate. Curves 40 and 41
were obtained with a wafer sample as described, with all of the sample
Example   Active Agent         Matrix surface exposed to the ambient, and
curves 42 and      No.         Type        Parts Composition 43 with the
same type of sample packaged in a plas-    5 tic container and supported
therein on prismatic edges, the container having a 950 mm2 opening.
4           A         20        M Curves 40 and 42 were obtained at [err]
and 41           5           A         20        N and 43 at [err]
6           A         20        0 We will next describe an exemplary
preparation of   1o  7          B          20       P an article according
to the invention. It will be under-  8          C         20        P stood
that other preparation schemes are possible        9           D         20
P and are known.                                          10           E
20        P 11           F         20        P Example 1:
15       12           G          20       P Into a 10 liter closed reaction
vessel equipped with  13           H          20       P mechanical
stirrers and means for N2 purging, the       14           J         20
P following were introduced at room temperature:          15           K
20        P 71.6 parts of hydroxyl-terminated polybutadiene         16
L         20        P (Poly BD, R-45HT), 20.0 parts 2,2-dichlorovinyl   20
dimethyl phosphate (VAPONA, at least 93.1 % pure) and 0.3 parts dibutyltin
dilaurate (T-1 2). After stir-             Key to Table 1: ring for about 5
minutes, which produced essentially complete homogenization, 8.1 parts
polymethylene-   A: VAPONA, (insecticide); -polyphenyl isocyanate (PAPI 94)
was added, and   25   B: Limonene, (insecticide, boiling point (B.P.) the
mixture stirred again for about 5 minutes. About     [err]; 100cc of the
mixture was poured into a 120cc plas-  C: Diazinon, [insecticide, B.P.
[err], vapor tic bottle, a further part of the mixture was poured
pressure (V.P.) 0.267 Pa (2 [err] mm Hg) onto a plastic-lined tray, where
it formed a slab of ap-  at [err]; proximately 4 mm thickness. The gel time
of the   30   D: Malathion, [Insecticide, B.P. [err], V.P. mixture was
about 30 minutes. The temperature of        5.33 x 10-3 Pa (4 [err] mm Hg)
at [err]; neither sample rose by more than 10C during the    E: Methylnonyl
ketone, (repellent, B.P. reaction.
[err]; The resulting material was dry, amber colored,     F: Cis, 7,
8-epoxy-2-methyl octadecane and had a modulus of about [err] Pa at [err],
and a   35   (attractant); Tg of about -750C (as determined by DSC). A
simi-   G: p-propenyl anisole (attractant, B.P. larly prepared polyurethane
sample that did not con-    [err] tain any active agent had substantially
the same    H: 1, 2 dibromo-3-chloropropane [nematocide, Tg.
B.P. [err], V.P. 106.7 Pa (8 10-1 mm Hg) 40       at [err]; Example 2:
J:  Carbontetrachloride Ifungicide, B.P. [err] C, Samples were prepared
substantially as described       V.P. 15200 Pa (114 mm Hg) at [err]. in
Example 1, except that 28.5 parts of VAPONA      K: Methyloctonate and
methyldecanoate was used (71.2 parts polyurethane). No significant
(growth regulator, B.P. [err]. difference in reaction rate, exotherm,
appearance   45   L:  2, chloro-6-trichloromethyl pyridine [bacteri- and
[err] was observed. The modulus was about              cide, M.P. [err]
V.P. 0.373 Pa 



5  [err] Pa at [err]                                     (2.8 [err] mm Hg)
at [err]; M: 68.8 parts R-45HT (equivalent weight (E.W.) Example 3:
1,205), Samples were prepared substantially as described   so  11.0 parts
Isonate 181 (E.W. 183), in Example 1, except that 30 parts of polyurethane
0.2 parts T-12, were replaced by 30 parts of A1203 3H20 powder
NCO/OH = 1.5; (about 16 [err] particle size). The only significant   N:
51.4 parts R-45 HT, change was in the color of the sample, being white
20.6 parts CS-15 (E.W. 1534), rather than amber.
55        7.7 parts PAPI 94 (E.W. 133), 0.3 parts T-12, Examples 4-16:
NCO/OH = 1.05, The samples are prepared substantially as         0: 73.6
parts CN-1 5 (E.W. 1,666), described in Example 1, with the indicated
active in-    6.2 parts PAPI 94, gredient being substituted, where
appropriate, for   60  0.2 parts T-12, VAPONA. All of the matrices of
Examples 4-16 have       NCO/OH = 1.05, room temperature moduli between 105
and 107 Pa,     P:  71.7 parts R-45 HT (E.W. 1,205), have [err] < [err] and
release rates qualitatively simi-     8.1 parts PAPI 94 lar to those shown
in Fig. 2. The compositions are       0.2 parts T-12, summarized in Table
I.                         65       NCO/OH = 1.02. 7    13
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listed by  forming components. All of the matrices of Examples trade name
were previously identified.              17-22 have room temperature moduli
between 105 and [err] Pa, have [err] < [err] and VAPONA Examples 17-22:
release rates qualitatively similar to those shown in The samples are
prepared substantially as    5   Fig. 2. The compositions are summarized in
Table II. described in Example 1, with the indicated urethane-  The NCOIOH
ratio of the compositions is about 1.05. TABLE II Additional Matrix Example
Active Agent        Polyol         Isocyanate         Catalyst
Components No.    Type    Parts   Type    Parts   Type    Parts   Type
Parts   Type    Parts 17      A       20       0       72.6     T
7.1     V       0.3 18      A       20       Q       66.1     U       10.8
V       0.3 R       2.8 19      A       20       Q       74.3     V
5.4     V       0.3 20      A        20       Q      56.2      U      11.1
V      0.3 S      12.0 21      A        20       Q      71.5      U
8.1      V      0.3       X      0.1 22      A        20       Q      71.4
U       8.1      V      0.3       Y      0.2 Key to Table 11
30   substantially continuously over an extended period A: VAPONA
of time, the matrix material has a modulus between 0: R-45HT
about [err] Pa and about 108 Pa at 230C and a glass R: Primarol 1511 (E.W.
125)                        transition temperature [err] less than [err],
the matrix S: Castor Oil (E.W. 342)                            comprising
polyurethane formed by a process com- T: IPDI (E.W.111)
35   prising reacting a polyol with an isocyanate, U: PAPI 94
a) the polyol comprising a major component selected from
hydroxyl-terminated polybutadiene, V: MONDUR HX (E.W. 84)
hydroxyl-terminated polyisoprene, hydroxyl-termi- X: IRGANOX 1076
(octadecyl 3-(3' 5'-di-tert-        nated copolymers of butadiene with
acrylonitrile, 40   hydroxyl-terminated copolymers of butadiene with
-butyl-4'-hydroxyphenyl) propionatel, an anti- styrene,
hydroxyl-terminated  copolymers  of oxydant available from Ciba-Geigy
Corp.,       isoprene with acrylonitrile, hydroxyl-terminated of Ardsley,
New York METASOL TK 100 [2-(-4 thiazol benzimid       copolymers of
isoprene with styrene, and mixtures of the above, the major component being
at least azole], a fungicide available from Calgon Corp., Pittsburgh Pa.
45   90% by weight of the total amount of the polyol, the polyol having an
average molecular weight in the A currently preferred embodiment comprises
range 400-10,000; and about 70-90% polyurethane and 10-30% active in-
b) the isocyanate is selected from the aromatic gredient, with the
polyurethane formed from about   isocyanates the  cycloaliphatic
isocyanates, the 5-15% isocyanate (typically 4,4'diphenylmethane   50
aliphatic isocyanates, the heterocyclic isocyanates, 



diisocyanate, or oligomers thereof) and about       and mixtures thereof,
the isocyanate having an aver- 55-85%  polyol (typically a
hydroxyl-terminated     age molecular weight in the range 80-1000 and an
average functionality between about 2 and about 3, polybutadiene having an
average M.W. 1000-4000, and an average functionality 2.4-2.6), all percen-
the NCO/OH ratio of polyl andisocyanate being in tages being weight percent
of the total formulation.  2. Artice according to claim 1 characterized in
2. Article according to claim 1, characterized in An advantageous active
ingredint comprises 2,2' that the polyol further comprises a minor compo-
nent selected from carboxyl-terminated polybuta- diene, carboxyl-terminated
polyisoprene, carboxyl- Claims                                        60
-terminated copolymers of butadiene with acryloni- trile,
carboxyl-terminated copolymers of isoprene 1. An article comprising an
elastomeric matrix    with acrylonitrile, carboxyl-terminated copolymers
and at least one biologically or nonbiologically active  of butadiene with
styrene, carboxyl-terminated agent contained in the matrix, the active
agent to  copolymers of isoprene with styrene, and mixtures be released
from the matrix into the environment   65  thereof. 8    13
EP 0 221 950 B1                  14 Chemical name and source of substances
listed by  forming components. All of the matrices of Examples trade name
were previously identified.              17-22 have room temperature moduli
between [err] and [err] Pa have Tg < [err] and VAPONA Examples 17-22:
release rates qualitatively similar to those shown in The samples are
prepared substantially as    5   Fig. 2. The compositions are summarized in
Table II. described in Example 1, with the indicated urethane-  The NCO/OH
ratio of the compositions is about 1.05. TABLE II Additional Matrix Example
Active Agent        Polyol         Isocyanate         Catalyst
Components No.    Type    Parts   Type    Parts   Type    Parts   Type
Parts   Type    Parts 17      A        20       Q      72.6      T
7.1      V      0.3 18      A        20      Q       66.1      U      10.8
V      0.3 R       2.8 19      A        20       Q      74.3      V
5.4      V      0.3 20       A       20       Q      56.2      U      11.1
V      0.3 S      12.0 21       A       20       Q      71.5      U
8.1      V      0.3       X      0.1 22       A       20       Q      71.4
U       8.1      V      0.3       Y      0.2 Key to Table II
30   substantially continuously over an extended period A: VAPONA
of time, the matrix material has a modulus between Q: R-45HT
about [err] Pa and about [err] Pa at 230C and a glass transition
temperature [err] less than [err], the matrix : Primarol 1511(E.W.  125)
comprising polyurethane formed by a process com- T: IPDI (E.W. 111)
35   prising reacting a polyol with an isocyanate, U: PAPI 94
a) the polyol comprising a major component V: MONDUR HX (E.W. 84)
selected from hydroxyl-terminated polybutadiene, W: T-12
hydroxyl-terminated polyisoprene, hydroxyl-termi- X: IRGANOX 1076
[octadecyl 3-(3', 5'-di-tert-       nated copolymers of butadiene with
acrylonitrile, -40   hydroxyl-terminated copolymers of butadiene with
-butyl-4'-hydroxyphenyl) propionatel, an anti-  styrene,
hydroxyl-terminated  copolymers  of oxydant available from Ciba-Geigy
Corp.,        isoprene with acrylonitrile, hydroxyl-terminated of Ardsley,
New York                            copolymers of isoprene with styrene,
and mixtures of the above, the major component being at least azole]. a
fungicide available from Calgon  45   90% by weight of the total amount of
the polyol, the polyol having an average molecular weight in the A
currently preferred embodiment comprises        range 400-10,000; and about
70-90% polyurethane and 10-30% active in-       b) the isocyanate is
selected from the aromatic isocyanates, the cycloaliphatic isocyanates, the
gredient, with the polyurethane formed from about .
50   aliphatic isocyanates, the heterocyclic isocyanates, 5-15% isocyanate
(typically 4,4'diphenylmethane diisocyanate, or oligomers thereof) and
about       and mixtures thereof, the isocyanate having an aver- age
molecular weight in the range 80-1000 and an 55-85%  polyol (typically a
hydroxyl-terminated average functionality between about 2 and about 3. 



polybutadiene having an average M.W. 1 000-4000 and an average
functionality 2.4-2.6), all percen-  the NCO/OH ratio of polyol and
isocyanate being in the range of 0.8 to 1.2. tages being weight percent of
the total formulation.  2. Article according to claim 1. characterized in
An advantageous active ingredient comprises 2,2' dichlorovinyl dimethyl
phosphate.                   that the polyol further comprises a minor
compo- nent selected from carboxyl-terminated polybuta- diene,
carboxyl-terminated polyisoprene, carboxyl- Claims
60   -terminated copolymers of butadiene with acryloni- trile,
carboxyl-terminated copolymers of isoprene 1. An article comprising an
elastomeric matrix    with acrylonitrile, carboxyl-terminated copolymers
and at least one biologically or nonbiologically active  of butadiene with
styrene, carboxyl-terminated agent contained in the matrix, the active
agent to  copolymers of isoprene with styrene. and mixtures be released
from the matrix into the environment   65  thereof.    15
EP0221950B1                      16 Article according to claim 1,
characterized in   oder nichtbiologischen aktiven Mittel, das aus der that
the modulus is between [err] and [err] Pa at 230C   Matrix in die Umgebung
uber einen langeren Zeit- and the major component of the polyol comprises a
raum im wesentlichen gleichmalig abgegeben wer- hydroxyl-terminated
polybutadiene having an average  den soll, mit folgenden Merkmalen: das
Matrixmate- molecular weight in the range 1000-4000 and an aver-    5
rial hat einen E-Modul zwischen ungefahr 104 Pa age functionality in the
range 2.4-2.6.              und ungefahr 105 Pa bei 23C und einer Glasuber-
4. Article according to claim 1, characterized in  gangstemperatur Tg
geringer als 0C; die Matrix that the active agent is a pesticide, an
insecticide,  waist Polyurethan auf. das durch ein Verfahren mit a
moluscicide, a parasiticide, a deodorant, an air   der Reaktion eines
Polyols mit einem Isocyanat gebil- freshener, a perfume, an acaricide, a
fungistat, a fun-   10   det ist; gicide, a nematocide, a bactericide, a
repellent, an at-  a) des Polyol weist einen Hauptbestandteil, aus-
tractant, a growth regulator, or a medicinally active  gewahit aus
Hydroxyl-endigendem  Polybutadien, agent, or combination thereof, or a
corrosion inhibi-  Hydroxyl-endigendem Polyisopren, Hydroxyl-endi- tor or
an antistat.                                  genden Copolymere des
Butadiens mit Acrylnitril, 5. Article according to olaim 1, characterized
in   15   Hydroxyl-endigenden Copolymeren des Butadiens that the amount of
active agent contained in the     mit Styrol. Hydroxyl-endigenden
Copolymeren des matrix is between about 10% and about 50% by
Isoprens mit AcryInitril, Hydroxyl-endigenden Copo- weight of the matrix.
lymeren des Isoprens mit Styrol, sowie Mischungen 6. Article according to
claim 1, characterized by  obiger Verbindungen auf, wobei der Hauptbestand-
comprising 10-30% active ingredient and 70-90%    20   teil mindestens
9OGew.-% desgesamten Betrags an polyurethane, the polyurethane formed from
5-15%     Polyol betrigt und das Polyol ein durchschnittliches isocyanate
and 55-85% polyol, all percentages be-    Molekulargewicht im Bereich von
400 bis 10 000 ing weight percent of the total combination of matrix
aufweist; and active ingredient.                                 b) des
Isocyanat ist ausgewahlt aus den aromati- 7. Article according to claim 6,
characterized in   25   schen Isocyanaten, den cycloaliphatischen Isocyana-
that the  isocyanate  is selected  from  4,4'        ten, den aliphatischen
Isocyanaten, den heterocycli- diphenylmethane diisocyanate and oligomers
there-    schen Isocyanaten sowie Mischungen dieser Verbin- of, and the
polyol consists substantially of hydroxyl-  dungen, wobei das Isocyanat ein
mittleres Molekular- -terminated  polybutadiene having  an  average
gewicht im Bereich von 80 bis 1000 und eine durch- molecular weight in the
range 1000-4000, and an   30   schnittliche Funktionalitat zwischen 2 und 3
aufweist, average finctionality in the range 2.4-2.6.          ferner das
CNO/OH-Verhaltnis von Polyol und Isocya- 8. Article according to claim 7,
characterized in  nat in der Gro~enordnung von 0,8'bis 1,2 liegt.
thattheactiveingredientisaninsecticidecomprising       2. Korper nach
Anspruch 1, dadurch gekenn- 2,2' dichlorovinyl dimethyl phosphate.
zeichnet, daR das Polyol einen kleineren Anteil, aus- 9. Article according
to claim 1, characterized in   35   gewihlt aus Carboxyl-endigendem
Polybutadien, that the matrix may further comprise components
Carboxyl-endigendem Polyisopren, Carboxyl-endi- that do not participate in
the urethane-forming reac-  genden Copolymeren des Butadiens mit
Acryinitril, tion, to be referred to as "nonreactive" components,
Carboxyl-endigenden Copolymeren des Isoprens mit among such components
being fillers, plasticizers,   Acryinitril, Carboxyl-endigenden Copolymeren
des stabilizers, pigments, and fungicides, the total   40   Butadiens mit
Styrol, Carboxyl-endigenden Copoly- amount of nonreactive components being
at most       meren des Isoprens mit Styrol, sowie Mischungen 50% of the
weight of matrix material, with the       hiervon aufweist. amount of
nonreactive component exclusive of           3. Korper nach Anspruch 1,
dadurch gekenn- fillers and plasticizers being at most 5% of the
zeichnet, daB der E-Modul zwischen 105 und 107 Pa weight of the matrix.
45   bei 230C liegt und daB der Hauptbestandteil des Po- 10. Article
according to claim 1, characterized in  Iyols ein Hydroxyl-endigendes
Polybutadien mit that the matrix composition is selected such that,   einem
durchschnittlichen Molekulargewicht in der during the urethane-forming
reaction, the tempera-   Gr80Benordnung von 1000 bis 4000 und einer durch- 



ture of a 100 gm quantity of the urethane-forming    schnittlichen
Funktionalitat im Bereich von 2,4 bis material in ambient air rises by less
than 40C.  so   2,6 aufweist. 11. Article according to claim 10,
characterized     4. Korper nach Anspruch 1, dadurch gekenn- in that the
temperature rises by less than 20C.     zeichnet, daB das aktive Mittelein
Pestizid, ein Insek- 12. Article according to claim 1, characterized in
tizid, ein Molluscid (Schneckengift), ein Schidlings- that the active agent
is dissolved in the matrix or is  bekimpfungsmittel, ein Deodorant, ein
Lufterfri- dispersed in the matrix.                        55   scher, ein
Parfum, ein Milbenbekampfungsmittel, ein 13. Article according to claim 1,
characterized in  Fungistat, ein Fungicid, ein Fadenwurmergift, ein that
the active agent-containing matrix is contained in  Bakteriengift, ein
Abstolmittel, ein Anziehungsmit- a container which comprises means for
permitting the  tel, ein Wachstumsregulator oder ein medizinisch escape of
released active agent into the environment.  aktives Mittel sowie eine
Kombination hiervon oder 60   ein Korrosionshemmittel oder sin
antistatisches Mit- tel darstellt. Patentanspriche
5. Korper nach Anspruch 1, dadurch gekenn- zeichnet, daB der Betrag des in
der Matrix enthalte- 1. Korper aus einer elastomeren Matrix und min-    nen
aktiven Mittels zwischen 10% und etwa 50 destens einem die Matrix
enthaltenden biologischen   65   Gew.-% der Matrix betrigt. 9 I llli1 l~l
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18 6.'i6rper nach Anspruch 1, dadurch gekenn-         diene et
d'acrylonitrile, les copolymeres a terminai- zeichnet, daff er 10 bis 30%
aktive Substanz und 70  son hydroxyle de butadiene et de styrene, les
copoly- bis 90% Polyurethan enthalt, wobei das Polyurethan   meres A
terminaison hydroxyle d'isoprene et d'acry- aus 5 bis 15% Isocyanat und 55
bis 85% Polyol ge-   lonitrile, les copolymeres A terminaison hydroxyle
bildet ist, wobei sich alle Prozentangaben auf Ge-   5    d'isoprbne et de
styrene, et les melanges des pro- wichtsprozente der Gesamtkombination von
Matrix      duits ci-dessus, le constituent preponderant repre- und aktivem
Mittel beziehen.                         sentant au moins 90% du poids
total du polyol, le 7. Korper nach Anspruch 6, dadurch gekenn-
polyol ayant une masse moleculaire moyenne com- zeichnet, daS das Isocyanat
ausgewAhit ist aus 4,4'-  prise entre 400 et 10 000; et
-Diphenylmethandlisocyanat und Oligomeren davon    10  b) l'isocyanate est
choisi parmi les isocyanates und dall das Polyol im wesentlichen aus
Hydroxyl-    aromatiques, les isocyanates cycloaliphatiques, les
-endigendem Polybutadien mit einem durchschnittli-  isocyanates
aliphatiques, les isocyanates h6terocy- chen Molekulargewicht im Bereich
von 1000 bis        cliques et leurs melanges, I'isocyanate ayant une 4000
und einer mittleren Funktionalitait im Bereich  masse moleculaire moyenne
comprise entre 80 et von 2,4 bis 2,6 besteht.                        i5   1
000 et une fonctionnalite moyenne comprise entre 8. Korper nach Anspruch 7,
dadurch gekenn-         2 et 3 environ, le rapport NCO/OH du polyol et de
zeichnet, dag des aktive Mittel ein Insektizid mit   l'isocyanate etant
compris entre 0,8 et 1,2. 2,2'-Dichlorphenyidimethylphosphat ist.
2. Produit suivent la revendication 1, caracterise 9. Kbrper nach Anspruch
1, dadurch gekenn-         en ce que le polyol comprend, en outre, un
consti- zeichnet, dal die Matrix weitere Bestandteile enthal-  20   tuant
secondaire choisi parmi le polybutadiene A ter- ten kann, die nicht an der
urethenbildenden Reaktion  minaison carboxyle, le polyisoprene a
terminaison teilnehmen, wobei unter solchen als nichtreaktiv be-
carboxyle, ls copolymeres a terminaison carboxyle zeichneten Bestandteilen
Fillstoffe, Weichmacher,    de butadiene et d'acrylonitrile, les
copolymeres a ter- Stabilisatoren, Pigmente und Fungizide sein konnen,
minaison carboxyle d'isoprene et d'acrylonitrile, les der Gesamtbetrag an
nichtreaktiven Bestandteilen   25   copolymeres A terminaison carboxyle de
butadiene hachstens 50 Gew.-% des Matrixmaterials und der      et de
styrene, les copolymeres a terminaison car- Betrag an nichtreaktiven
Bestandteilen ausschlieB-   boxyle d'isoprene et de styrene et leurs
melanges. lich der Filler und Weichmacher hbchstens 5% des       3. Produit
suivant la revendication 1, caracterise Gewichts der Matrix ausmachen.
en ce que le module est comprise en 105 et 107 Pa a 10. Korper nach
Anspruch 1, dadurch gekenn-   30   23C et le constituent prepond6rant du
polyol corn- zeichnet, dal3 die Matrixzusammensetzung so aus-     prend un
polybutadiene a terminaison hydroxyle gewahit ist, dal3 wahrend der
urethanbildenden Re-   ayant une masse moleculaire moyenne comprise aktion
die Temperatur einer Menge von 100 gm des     entre 1000 et 4000 et une
fonctionnalite moyenne urethanbildenden Materials in der Umgebungsluft
comprise en 2,4 et 2,6. um weniger als 400C ansteigt.                  35
4. Produit selon la revendication 1, caracterise en 11. Korper nach
Anspruch 10, dadurch gekenn-       ce que l'agent actif est un pesticide,
un insecticide, zeichnet, daB die Temperatur um weniger als 200C     un
moluscicide, un parasiticide, un desodorant, un ansteigt.
agent de rafraTchissement de l'air, un parfum, un aca- 12. Korper nach
Anspruch 1, dadurch gekenn-        ricide, un fungistat, un fongicide, un
nematocide, un zeichnet, daB des aktive Mittel in der Matrix aufge-   40
bactericide, un insectifuge, un appat, un regulateur lost oder in der
Matrix verteilt ist.                de croissance ou un agent medicalement
actif, ou 13. K~rper nach Anspruch 1, dadurch gekenn-        une
association de ceux-ci ou un inhibiteur de corro- zeichnet, daB die das
aktive Mittel enthaltende Ma-  sion ou un agent antistatique. 



trix in einem Behalter enthalten ist, welcher eine Ein-  5. Produit suivant
la revendication 1, caracterise richtung aufweist, die des Entweichen von
abgege-   45   en ce que la quantite de l'agent actif contenue dans benem
aktivem Mittel in die Umgebung ermdglicht.    Ia matrice represente de 10%
A 50% environ du poids de la matrice. 6. Produit suivant la revendication
1, caracterise Revendications                                       en ce
qu'il comprend de 10 a 30% d'ingredient actif 50   et de 70 A 90% de
polyurethane, le polyur6thane 1. Produit comprenant une matrice elastomere
et    etant forme a partir de 5 a 15% d'isocyanate et de 55 au moins un
agent biologiquement ou non biologi-     A 85% de polyol, tous les
pourcentages etant des quement actif contenu dens la matrice, I'agent actif
pourcentages ponderaux par rapport a l'association devant etre libere dela
matrice dans l'environnement  totale de la matrice et de l'ingredient
actif. sensiblement d'une maniere continue pendant une   55   7. Objet
suivant la revendication 6, caracterise en duree prolong6e, la matiere
formant la matrice ayant  ce que l'isocyanate est choisi parmi le 4,4'- un
module compris en 104 Pa et 108 Pa environ a      diisocyanate de
diphenylmethane et ses oligomeres, 23C et un point de transition A l'tat
vitreux T.   et le polyol consiste pour l'essentiel en polybuta- inferieur
a0C, et la matrice comprenant du polyure-  diene A terminaison hydroxyle,
ayant une masse thane formi  par un procede qui consiste A mettre A   60
moleculaire moyenne comprise entre 1000 et 4000 reagir un polyol sur un
isocyanate,                  et une fonctionnalite moyenne comprise entre
2,4 et a) le polyol comprenant un constituent preponde-   2,6. rant choisi
parmi le polybutadiene a terminaison       8.
Objetsuivantlarevendication7,caracterise6en hydroxyle, le polyisoprene a
terminaison hydroxyle,  ce que l'ingredient actif est une insecticide
compre- les copolymbres a terminaison hydroxyle de buta-   65   nant du
dimethylphosphate de 2,2' dichlorovinyle. 10 * ~~~IIII 111111111 Hl
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bvWProduit suivant la revendication 1, caracteris6  d'ur6thane, Ia
temp6rature de la matiere formant en ce que la matrice pout comprendre, en
outre, des  l'urethane dans I'air ambiant s'61&ve de moins de constituants
qui ne participent pas b la r6action de  400C. formation d'urethane,
d6nomm6s constituants anon       1 1. Produit suivant la revendication 10,
caract6- r6actifsb, parmi lesquels figurent des charges, des    5    rise
en ce que la temperature s'6leve de moins de plastifiants des stabilisants,
des pigments et des fon-  200C. gicides, la quantit6 totale des
constituants non reac-  12. Produit suivant la revendication 1, caracte-
tifs representant au plus 50% du poids de la matiere  rise en ce quo
I'agent actif est dissout dans Ia matrice formant la matrice, la quantit6
des constituants non  ou est disperse dans la matrice. r6actifs, a
1'exclusion des charges et des plastifiants,  1o  13. Produit suivant la
revendication 1, caract6- repr6sentant au plus 5% du poids de la matrice.
rise en co que la matrice contenant I'agent actif est 10. Produit suivant
la revendication 1, caract6-   contenue dans un recipient qui comprend des
ris6 en ce que la composition de la matrice est choisie  moyens pour
permettre A I'agent actif libere de se de maniere que, pendant la rdaction
de formation     d6gager dans l'environnement. 15 20 25 30 35 40 45 50 55
60 6 1 1 *~~~~~~~~~    


