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COVPCSI Tl ON This invention relates to solid conpositions
and in particular to solid, water- di spersi bl e conpositions
containing mcraepncansul ated materials and to a process for pbgicResm2947
manuf act ur e. M croencapsul ation is a technique used in a
variety of industries including for exanple t he agrochem cal

i ndustry. The techni que of nicroencapsul at4lon generally involves the
formation of a dispersion or emulsion of a relatively water-imm scible
liquid in an agueous mediumto forman oil phase. The oil phase
contains the material to be encapsuseLmlcoMPOSITIONexanmpl e a |iquid,

wat er-i mm sci bl e agrochem cal, as well - as one or nore nonomers which

forms a polynmeric mcrocapsule wall surrounding the oil phase droplet when
polymerisation is This invehtior 1 ﬁ&?gosofi&’Eorﬁﬁiﬁfmhseaan 4P o s»:fﬁd,I e number
of variants of the 'm croencapsul atlon procesS are known. us for
exanpl e the |idgiipesdibleddidpositichicemhibing nierséricapsoiatedinaterialk andme atphecess for their
material to be encapsulated may be a lownelting solid agrochem cal which
i s enul sifid%d ra@u&ct%@- melt or the liquid, water-immscible agrochenical
may be a sol ution QficRen@pdufhtiadls AtdtaRhGlsed 1 a variety ofhdaRiAS AR §or example
wat er -i nmm sci bl e solvent.” As used hergin the term "m croencapsul at ed

mat eri al " reartbe zgngchemicealrinduistrh cThsdeshpiguaefmigropreapsiiation geaprain naplyesitee shel | .
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t he mi cr ocaps uheifuni tb fofin AiibpHase. PTiesail phask contains the matdviatiobe encapsuldtead, fod .
mat eri al s have a nunher, of advantages as conpared with a sinple .
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increasing interest in the agrochem cal industry in the 30 use of solid

rather than | mpsrial” mesans any maisisl hoysed vathin a polyrasric migrorapsile sglle A5 aOBhILRYRs i n
terns the microencapsulated material is generally a relatively water-immiscible material and is

formed as a suspension of the microcapsules in an aqueous phase. -

20 Microencapsulated materials have a number of advantages as compared with a simple
oil-in-water emulsion. In the agrochemical industry for example, microencapsulated
suspensic;n formulations are used to reduce toxicity and operator exposure as compared with
a simple emulsion concentrate formulations. Microencapsulated suspension formulations are
also used to provide controlled release of the agrochemical, the rate of release being

25  determined for example by the thickness of the wall of the microcapsule and by the nature of
the polymeric wall material. | o

As noted above, nﬁc}oencapsulated formulations are manufactured and used in the
form of an aqueous suspension. In agrochemical use for exampie, the suspension is generally
diluted prior to use. There is however increasing interest in the agrochemical industry in the

30 use of solid rather than liquid formulations, since such formulations have advantages in terms

of reduced transport costs, greater ease of handling and greater customer acceptability.
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Cont ai ner contam nation may al so be greatly reduced by the use of a dry,

solid formul ation and contai ner di sposal may thus be sinplified. W
have found heuwtesszt hat conventi onal nmet hods for the pcaroBv6/si9en of
liquid forrmulations into solid conpositions, for exanple conventi onal

granul ati on techniques, fail with m croencapsul ated suspensi ons because the
-5 processing involved tends to rupture Thé m crocapsule wall and rel ease
the m croencapsul at ed material. There is thus a need for a solid
formul ati on of a m croencapsul ated material in | _ which the
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water and dried to form a suspension in the polymer film. Whilst the solid film containing the

crop protection chemical does provide some handling advantages, once re-dissolved in water

20  the crop protection chemical is regenerated in the form of an aqueous solution, emulsion or
dispersion and has none of the advantages of a microencapsulated product. Furthermore
polymer films containing a liquid crop protection chemical have poor handling properties and
stability and it is enly possible to incorporate relatively low levels of a liquid crop protection
chemical using this technique.

25 According to the present invention there is provided a process for producing a solid,
microencapsulated product which comprises (i) preparing a film-forming aqueous medium
comprising a film-forming polymer and an agueous suspension of a microencapsulated
material, (ii) casting the aqueous medium thus formed onto a substrate and (iii) drying the
cast medium to form a cast of the film-forming polymer containing the microencapsulated -

30  material. o '
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The cast of the filmform ng polynmer containing the m croencapsul ated

material is ferably renoved fromthe substrate aft | o]
forma substarwq)gﬁ%?e’dry "cgst t ape" conprising a m cf‘gcé'%%@% .?it ed
material contained within a cast, water-soluble, filmforning

pol ymer. 5 Thus accor'di ng to @ further aspect of the present
I nvention there is provided a solid, m croencapsul ated product, for
exanpl e a m croencapsul ated agrochem cal product, conprising a
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filmform ng qoalpyisiag a mivrodneapsulatpdinatelridi gortéieed within a cast, ovaeosaltble filnforidiveg
filmformng F%&I rrer during the m croencapsul ation process itself, or the

filmformng may be incorporated in a pre-fornmed aqueous suspensi.on
of - a i cr oe rmamIuﬁﬁxﬂﬂnﬂngdwmerhﬁummﬁolynkh@mm&Ichg,a@la o‘?fpnﬁ'lxdmgt he
filmformng mer such t hat a relatively viscous | mform ng
aqueous nmiHi Hmr Qrmypgprepertiesn the gresanes of wattse ﬂbaﬁkrufmnemolmer willgenesally hes el f

is likely to proc g?ﬁl nd
consequent gg@@p?u{% |d(l#r1&\glf°ggfg?muq égﬁw‘?er Feq her eft%e?/ﬁelﬁt 0
i ncor porate tfhmﬁg’ﬂaalyrﬁmin@mgnmkmm dfa dispersion, gnd én pantiauinc a eajloddalidispersion

suspensi on of t cr uct t hough it wou

course be pos°§frb‘s%gf"3°? th?%’“ﬂ g 5%5??4%58? % SPMT% pol ymer
during the | e'ﬂi@ﬁﬁﬂfoﬁﬁn@'&gﬁ%@&ﬂ&ﬁurﬁ@&h fg@@ﬂd&ﬂﬁﬁxsﬂﬁmb&@f:ﬁd I mformng
polymer to the encapsul ated 2 product thus forned The
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used as starting materi a an
film-forming polymer may be incorporated in 2 pre-formed agueous suspension of a

microencapsulated product. In general, the addition of all the film-forming polymer such that
arelatively viscous film-forming aqueous medium is present during the microencapsulation

20  process itself is likely to produce a2 medium with an undesirably high viscosity and consequent
encapsulat}on problems. It is preferred therefore to incorporate the film-forming polymerto a
pre-formed aqueous suspension of the microencapsulated product, although it would of
course be possible to incorporate a proportion of the film-forming polymer during the
encapsulation process and the remainder of the film-forming polymer to the encapsulated

25  product thus formed.

" The process of the present invention is not generally dependent on the nature of the

aqueous suspension of the microencapsulated material which is used as starting material and a
wide range of such products may be used. Typical polymers which may be used to form the
microcapsule wall include polyureas and vrea/formaldebyde resins. The polyureas may

30 'typica.lly be produced by condensation of one or more polyisocyanates o.r they may be

produced by reaction between an organic polyisocyanate and an organic amine.



wi de range of such products may be used. Typical polyners which may be used

to formthe m crocapsul e wal |l include pol yureas and urea/fornal dehyde
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Urea/ f ormal dehyde resins are typically produced by sel f-condensati on of
ettherified am no resins. O her knq\qn_ types of microcapsule wall

pol ymers include pol yam des, polyesters, pol yur et hanes and

pol ycar bonat es. The m croencapsul ated material may contain

conventi onal adjuvants and additives 5 such as_surfactants.
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adj uvant. The scgpe of the in%/cﬁg%g%g i s not, however |limted to agrochem cal

products, and 160 migjrepeapsh) may GOmRiR coypRiopl aAigusntsAnd aidifvey

product. s  gsuch as surfactantsSui tabl e filmform ng pol yners include both
synthetic and natural polynmers such as . polyvinylpyrrolidone,
pol yvi nyl al cohoFhe pragess ofithe preseat inyoptieniis sppliceblein pagisulantodhe foovationefa

| yvi nyl lid h ; Loyl hd i nyl -
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QU SUQH afhay be applied & MY kSikbledSbobdcaSsuAld prédakei Ns such as gel atins and
caseins. Mxtures of such filmformn polymers may al so be used.
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enbodi ment Byestse. eanelyamers and hemepalymers of arylicgeidy) garchasonatgaligymhsech@s t
product whi glinhss, B&trins and proteins such as gelatins and caseins. Mixtures of such film-forming

polymers may also be used.

The rate of dissolution of the caét product in water will depend ona number of

20  factors, including in particular the nature of the film-forming polymer and the
microencapsulated material. In some applications of the present invention it is desirable for
the cast product to dissolve rapidly when added to water. For example if the cast product
contains an agrochemical which it is desired to dissolve in a spray tank to form a suspended
microencapsulated material, then relatively rapid dissolution will be desired. In an alternative

25 embodiment of the present invention, it may be desired to form a cast product which is not

added to water but which releases the microencapsulated product slowly over a period of
time, for example under the influence of moisture in the atmosphere or as a result of slow
diffusion of active material through the microcapsule walls and thence through the solid
water-soluble polymer. An example of this application for example is the formation of a cast

30  tape containing a public health product which is located in the home and slowly releases

insecticide or other active material.
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advant agegous

Film-forming polymers which form cast products which dissolve very rapidly in water
may also tend to adsorb water from the atmosphere so that the surface may become slightly
tacky to tﬁe touch. It is possible to protect the surface, for example by lamination as
hereinafter described. Alternatively a compromise may be reached between an advantageous
rate of dissolution and minimum tackiness by selection of the molecular weight of the polymer
25 or by using a mixture of rapidly dissolving polymer such as polyvinylpyrrolidone of molecular
weight from 40,000 to 50,000 and a less rapidly dissolving polynier such as
carboxymethylcellulose. There is generally no particular need for the cast product, for
example the cast film, to show particular strength since it merely has to have sufficient
integrity to be handled before it is dissolved. If however the cast product of the invention

30  suchas the cast film is to be used as a container, for example as a water-soluble bag
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to 50% by wei ght Ih the
general, if for example the cast product is a tape cast sheet, the ratio of ﬁlm—formmg polymer

to microencapsulated material in the film-forming aqueous medium is about 5 to 99% by
20  weight for example about 10 to 50% by weight, resulting in a proportion of film-forming
polymer of about 0.1 to 95% by weight, for example abut 5 to 50% by weight of in the dry
cast tape, depending on the weights of any other components which may be present in the
film-forming aqueous medium.
_ The concentration of the microencapsulated material in the cast product may similarly
25  be varied within wide limits and typically ranges from 0.1 to 95% by weight.
A typical aqueous microencapsulated suspension containing about 50% water and
50% solid material generally provides a convenient proportion of water such that addition of
sufficient film-forming polymer to form the film-forming aqueous medium gives a suitable
proportion of ﬁ]m—foﬁning polymer in the dry cast product. A more concentrated
30 microencapsulated suspension would generally require less film-forming polymerrelative to

the microencapsulated material to provide a film-forming aqueous medium with the result that

L



cast tape, depending on the weights of any other corrponents whi ch may be
present in the -~ filmformng-agueous nmedium: : The
concentration of the m croencapsul ated material in the cast product may
simlarly 25 be varied within wide |imts and typically ranges fromO0.1 to
95% by wei ght A typical aqueous m croencapsul gtRepshsgnsi on

cont ai ni ng ab%ﬂt”%% wat er and - 50% solid material generally provides a
conveni ent proportion of -water such that addition of suf ficient
filmformng polyner to formthe filmforfi-ng aqueous nedi um gi ves a
sui tabl e proportion of filmformng polyner in the dry cast product A

nore concentrated 30 m croencapsul ated suspensi on woul d generally require

less filmforyd ;Iﬂgpo@ﬁ&xvdf%mrfeinﬁﬁgmythnmedryt bﬁtﬂfh&f&@ﬁﬂdb&bﬁd&&dﬁd mat eri al
to provide a filmformng aqueous nmediumwth the result that
WD, 97/ 20627 Conversely, a more dilute microcapsule suspension would generally require more film-forming
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subsequent processing stages may provide a partially foamed dry, cast product having an
improved rate of dissolution.

20 If desired, other components may be added to the film-forming agueous medium. Thus

for example it is desirable, particularly if the cast product is to be a cast tape (a film), 10
include a l;lasticiser to improve the flexibility of the cast product. Suitable plasticisers include
glycerols, C; to Cs glycols and polyglycols such as polyethylene glycol, dialkyl phthalates such
as dioctyl phthalate, sorbitol and triethanolamine or mixtures thereof. In addition to

25  improving the flexibility of the product a plasticiser may also have an advantageous effect on
the rate of dispersion of the dry, cast product in water. The proportion of plasticiser is
preferably within the range 0 to 80% by weight, for ei:ample from 5 to 30% by weight relative
to the film-forming polymer.

~ Surfactants may be added to the film-forming aqueous medium both to enhance the
30 rateof dispersion of the dry, cast product in water and also to affect the surface tension

properties of the film-forming aqueous medium relative to the substrate on which it is cast.

.



20 | f desired, other conponents may be added to the filmformng
aqueous nedi um Thus for exanple it i-s-desirable;—particularty if the
cast product is to be a cast tape (a film, to i nclude a pl asti ci ser
to inprove the flexibility of the cast product. Suitable plasticisers

I ncl ude glycerols, (err] to (Jerr] glycols and pol yglycols such as
pol yet hyl enewglymsoet7 di al kyl phthal ates such as di ocegt/cptaraadzat e,
sorbitol and triethanolam ne or m xtures thereof. In addition to 25

i rproving the flexibility of the productéa plasticiser may al so have an

advant ageous effect on the rate of dispersion of the dry, cast product
in water. The proportion of plasticiser is preferably w thin the range
O to 80% by _weight, for exanple from5 to 30% by weight relative to

the film fomhesfgr exempledywetter may be added to engire wewiag otthesupstsue. forrxample ifiah o
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ensure that_on N filmr kness w.th mnrru
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of surfact assy sshuion for agidchertseatiudeor these purposes and -sui t abl e exanples -
wi |l occur to one skllledlntgq surfactants. maéfglg :
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exanple as a vvetter I'n a spray solution for agrochem cal use.

An ant i f oanmedjemis nehgecorsarily ddisadvgnigB®event excessive aeration during mxing
of the |0 fil miﬂar 'H&r%ﬂ?%ﬂ?ﬂﬁ%ﬁ%&&t@#@?@%%&@%ﬁéﬁﬁﬂ%@ ﬁ%ﬁ\é@dgﬁ{ ation of

the filmform ng aqueous rumts vant age.

An inert fiprbduct havingipropgaies nadzaﬂpassddaeﬂwmmm/plaiac@mase&mﬁdﬁhgky filled

dry, cast oduct h t gl vy ti || ed
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di at onaceous earth and urea. In general the use of an tnert filler wll

provi de an @ﬂyeadﬂbwee%tapc Tapesmmmmwwrwewwseﬂmaswbeélﬁwm. ng an
inert fill e&xsszE'thahQ Wﬁ{oupgmﬂromer to di ssol ve than a

correspondi ng tape wt 0
A viscosity aid may be added if desired to modify the vxscosxty of the ﬁlm—fomung

aqueous medium, for example to minimise any settling of the nucroencapsulated product

20  within the thickness of the wet film when it is first cast. Suitable viscosity-modifying aids
include alginates, starch, gelatin, natural gums, hydroxyethy! cellulose, methyl cellulose, silica
and clays.

The casting of the film-forming aqueous medium onto a substrate may take place

using conventional techniques such as tape casting. In tape casting, a film is formedona’

25  substrate and the thickness is adjusted to that required using a device such as a *doctor knife”

- which defines a pre-determined space between the surface of the substrate and the blade of
the doctor knife. The substrate is conveniently a flat, planar surface but may also if desired
possess indentations to provide appropriate corresponding patterning on the surface on the
film. Similarly, the “doctor knifc;’ may have a contoured blade to provide corresponding

30  patterning on the top surface of the film. In the extreme, the substrate may comiprise one or

more wells into which the film-forming aqueous medium is cast so that discrete pellets or



A viscosity aid may be added if desired to nodify the viscosity of the

filmformng aqueous nedium for exanple to mnimse any settling of -

the m croencapsul ated product 20 within the thickness of the wet film
when it is first cast. Suitable viscosity-nodifying aids i ncl ude
al gi nates, starch el atin, natural guns, hydroxyethyl cell hyl
cel | ul ose, siwpcf’&/z“g" and cl ays. The casti ngyo la?%%&?b
filmform ng aqueous nediumonto a substrate nmay take place usi ng
conventional techniques such as tape cast®Rg. In tape casting, a filmis
formed on a 25 substrate and the thickness is adjusted to that required
using a device such as a "doctor knife" whi ch defines a predeterm ned
space betmel&b%#%eug iR 6n Bfyidsh & i$ ¥ Paticuldr Sdvinfhot BSubN Bf€caRting techniqubdar =
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medi um contalfning t m croencapsul ated material) frome
reservoir and to Theroastirhesium fnay bedried modey stmyosplfedc conditiops butlityis moee use of a
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S practice it ddpendorpiht YaGRAME tinfiatksensiaviey dftlicthicfodRabsubited ik UBh a
pl astics substrate may be used if desired. The cast nedi um

may be dr? e d8RRERL howavaDY j§vutficienttg dfy the Gﬂﬁ%mfﬁi‘.fmﬁatf"%‘l’?fﬁ‘f"@ of from ambyga 10, ently
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wil | depen e nature and tenperature-sensitivity o
m cr oencaps ubextsseriljradnaieall trates of Fatery embindded h smell propértion of residifal witerrin theo dry

the cast med um:azsattprgdu%fa ﬁ?yei{a% EE&R&J&&%@&E@E TIySicaﬂy levels of waterin the
range of 0.1 to 20% by weight are to be expected in the dry, cast product. Heating may be
20 achieved for example by passing the cast medium into an oven or heated space or by applying
heat to thc’ substrate. Once the cast medium is dried, it may be removed from the substrate
for subsequent use. _
The thickness of the cast product, for example the cast tape, may be varied within
wide limits according to the desired application. Typically the thickness of a cast tape varies
25  between about 0.04mm to Smm depending on the flexibility and other characteristics desired.
. The dry tapes can be cut or fashioned to include a wide variety of shapes and designs,
including for example discs; flakes, strips, tubes and spirals. The tape can be cut to provide a
pre-determined metered dose of active ingredient which simplifies the formation of a dilute
agrochemical spray for example. The tapes may also be embossed, corrugated or patterned to
30 increase the surface area and may also carry printed information such as product and safety

information.



100[err]C, for exanple from40 to 60[err]C It is to be understood that the
drying process wll not necessarily renove all traces of water, and
i ndeed a small proportion of residual water in the dry, cast product
may have a beneficial plasticising effect. Typically levels of water in the
range of 0.1 to 20% by weight are to be expected in the dry, cast product.
Heati ng may we 92®62%chi eved for ‘exanpl e by passing the casPCHEBP4'nt 0 an

oven or heated space or by applying heat to the substrate. Once the
cast mediumis dried, it nay be renoved-.filpemthe substrate for
subsequent use. The thickness of the cast product, for exanple
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may readi |y pasentagdsarsiydvdight halsisrotferwise stated.o- casting with a | ayer of water-
sol ubl e pol yner which contains no m croencapsul ated product and which may

be the sane as- or different fromthe filmform ng polyner. _
Alternatively, the cast, dry product ERNMPEE | housed in a water-soluble
bag which may be manufactured fromthe sanme or different water- 10 sol uble
pol ymer . 15 This Exampple iliustyates the fermatiqn of g Sast tape based on the herbicidsapsiephlor

Ei(ﬁrenr)\lM_e: ei gt%SMﬂa xﬁ%hﬁ:aﬁ’sﬂﬂxed suspeRifL€Nt ages are by wei ght unl ess
Polyvinylpyrrolidone (1.5 g, molecular weight 44,000), glycerol (0.15 g), surfactant
(0.05 g.; SYNPERONIC NP15 - a nonylphenol ethoxylate containing {5 moles of etliylene
oxide per mole of nonylphenol) and anti-foam (MSA, supplied by Dow .Chemicals) were
20 added to 10 g of Acetochlor 40 CS (a cereal herbicide capsule suspension containing
approximately 36% by weight of acetochlor encapsulated in a polurea wall in approximately
- 50% by wcight of water). SYNPERONIC is a trade mark of Imperial Chemical Industries.
The mixture was stirred using a magnetic stirrer over a period of 15 to 30 minutes
until a homogeneous, viscous slurry was obtained. The rheology of the slurry under high-
25  shear conditions was as follows:- '
Apparent viscosity (mPas, D 300s™, 25°C) 512
Yield Value (Pa, Casson) 0.373
The viscous film-forming medium was tape cast onto a polymer film (polyethylene
terephthalate) as substrate using 2 “doctor bl'adg” set at 2 blade height of 1 mm. The cast tape
30  was dried for 15 to 20 minutes in an oven maintained at 50 °C and then stripped from the

substrate as a coherent tape.



EXAMPLE 1 15 This Exanple illustrates the formation of a cast tape:
based on the herbicide acetochl or in the formof a m croencapsul ated
suspensi on. Pol yvi nyl pyrrolidone (1.5 g nol ecul ar wei ght
44,000), glycerol (0.15 g), surfactant (0.05 g; SYNPERONIC NP15 - a
nonyl phenol et hoxyl ate containing 15 noles of ethylene nol e
of nonyl phenol"y %(96 Znti - f oam (MBA, supplied by Dow Chem cal si'kﬂﬁslﬁlﬁé'l
added to 10 g of Acetochlor 40 CS (a cereal herbicide capsul e suspension

cont ai ni ng approxi mately 36% by wei ghl- of acetochl or encapsulated in a
polurea wall in approxi mately 50% by wei ght of water). SYNPERONIC is a
trade mark of Inperial Chem cal Industries. The m xture was

stirred using a. me&tpeeasspmdwoebomimd'Mq%nnomhnodpsﬂl&ed ece8¢hior prothes (of
I o P
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mai nt ai ned atypa@eckdr fI‘h@d@;bHiméxhﬁﬂe &tﬂidam?&ﬂb)f thestaidand test gives bdlow mat €0%s a
coherent tape. WO 97/ 20627
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to be essentlally unaf fected. The dispersion tine as neasured by the
st andar d t estof Bievans waspegdnas 109 seconds. The
di spersion time of the tape was measured in a standard test by placing a
piece of square tape weighing 150 ng 2 ng in a nesh basket whi ch was
suspended bel ow t he EXAMPLES2TO4

15 The procedure of Example | was repeated except that the glycerol content of the

formulation was increased from 0.15 g to 0.25 g and polyvinylpyrrolidone was replaced as
film-forming polymer by 2.5 g of carboxymethyicellulose (Example 2), by 2.5 g of AGRIMER
VARG (a copolymer of vinylacetate/vinylpyrrolidone in a molar ratio of 60/40). AGRIMER is
a trade mark of ISP (Great Britain) Co Ltd. (Example 3) and by 2.5g of AGRIMER AL 10
20  (an alkylated vinylpyrrolidone copolymer with 10% butylation - (Example 4). In the case of
carboxymethyicellulose, 5 g of water was added to obtain the correct film-forming properties
of the fﬂn;-fomﬁng medium and in the case of AGRIMER ALI10, 2.5 g of water was added.
Excellent tapes were fonmed in each case. The dispersion times as measured by the
standard method were 140 seconds (Example 2), 169 seconds (Example 3) and 158 seconds
25  (Example 4). The tape based on carboxymethylcellulose had an excellent low surface
stickiness,
EXAMPLE 5
The procedure of Example 1 was repeated using acetochlor 40 CS (20 g), glycerol
plasticiser (0.3 g), SYNPERONIC NP15 (0.1 g) and antifoam (0.1g) to which was added a
30 film-forming polymer consisting of a mixture of polyvinylpyrrolidone (2 g) and
carboxymethylcellulose (1g). Additional water (2 g) was added to provide the correct film-

.



10 surface of 500 m of tap water (20[err]C 1[err]C) contained in-a 600
m- -gl-ass—beaker.--The water - -~ -~ was stirred at 400 rpmusing a 2 inch
stirrer bar. The tine taken for conplete disintegration of the tape
was not ed. EXAMPLES 2 TO 4 15
The procedure of Exanple | was repeated except that the glycerol content .of
t he f oWOA7A062dn was i ncreased from 0.15 g to 0.25 g BAHGB96/02947

pol yvi nyl pyrrolidone was replaced as filmformng polyner by 2.5 g of
car boxynet hyl cel | ul ose (Exanple 2), by 2.15.g of AGRI MER VA6 (a

copol ymer of vinylacetate/vinylpyrrolidone in a nolar ratio of 60/40).

AGRI MER i s ~atrade mark of ISP (Great Britain) Co Ltd. (Exanple 3)

and by 2.5g {,ﬁ%’é@a@g%%%y%p%ﬁﬁ%ﬂe@a@ %l’fmﬁl f@gbﬂ% ﬁn%ollgﬁn&e%p]%w mer

wi th 10% but

car boxymet hygigighdssll ose, 5 g of water was added to obtain the correct

filmformng properties of the filmform ng nediumand in the case of
6 Excel | ent tapes were

AGRI MER AL10, 2.5 g of water was add
e 11 each 38l dhriagh ik kAR phfer copiq B
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EXAMPLE 5
acetochlor 40 CS (20 g), glycerol i7ci ser (0.3 @), SYNPERO\II-C NP15
filmform ng pol

(0.1 g) and antifoam (0,1g) _to which was added a_30
consi-sting of -a MﬂpﬁwaamwWﬁl@-@mﬁamlymerconmngo

Fbs progedugyof
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t he correct

PCT/ GB96¥002 3xEight 200 (0.3 g). The resultant tape had excellent strength and flexibility. 12-

form ng rheol ogy. The resultant tape had excellent strength and flexibility
and relatively | ow sti cki ness.

EXAMPLE 6 The procedummg 5 was repeated using a

. fil'mformng pol ymer consisting of a mxture of ponV|nIprroI|done

| (1 5 g) and car b&R§PRoseipreqf Example d V(air@eg}ydusmethwslahtﬁaﬁmm or
polyvinylpyrmolidone (molecular weight 40,000), glycerol plasticiser, surfactant

15 (SYNPERONIC NP 15) and antifoam indicated in Table 1. No additional water was added.
The resultant tapes all had excellent strength and flexibility

TABLE 1
Example Acetochlor | Polyvinyl- Glycerol Surfactant | Anti-foam
40CS pyrrolidone
8 10 2 0.2 0.05 0.05
9 10 23 0.25 0.05 0.05
10 10 1.5 0.15 0 0
11 20 3 10.2 0.1 0.1
20 EXAMPLE 12

The procedure of Example 1 was repeated using Acetochlor 40CS (20 g),
polyvinylpyrrolidone (3g), glycerol (0.3g), antifoamn MSA and MORWET D425 powder
(0.05 g) (a solid surfactant composed of the sodium salt of alkylated naphthalene sulphonic
acid). ST



t ape had excellent strength and flexibil'ity and rel atively | ow stickiness.
EXAVPLE 7 R “The- procedure of Exanple 5 was repeated using a
filmformng polyner consi sting of pol yvi nyl pyrrolidone (3 g) and a
plasticiser consi sting of polyethylene glycol of nolecular |0 meight 200
(0.3 g). The resultant tape had excellent strength and erX|

EXAMPLES 8 t o W@9720627 The procedure of Exanple | was repeated”u5|ng
t he wei ghts of acetochlor 40 CS, pol yvi nyl pyrrol i done (nol ecul ar

wei ght 40, 000), glycerol plasticiser, surfdttant 15 (SYNPERONIC NP 15) and
antifoamindicated in Table 1. No additional water was added. The
resul tant tapes all had excellent strength and flexibility

Vi ght of conponentThe regulginetape had good steagth) flexibilibAamt reizfivedy lowRtickintsnyThe tape

G ycerol Surfactant __Anti-foa éo CS

pyra ol i done disperged in 177 seconds aggteasured using the standard metho 0.2 0. 05
0. 05 9 10 ZﬁgﬂMﬂE 13 0. 25 0.05 -

0. 05 10 10 0. 15 0 0
11 The general prcedure of Example | vagrepeated using, the same weights®f 1 20

Acet ochl or 54o@glvzf%lv§5mh£n= ool gl 44oPaY BivEt. 1BAeaRl el g2 sy

antifoam MSA ajods MxtRpEha(¥ 25y dfmiEicfiler (Micrd-REQOWVY) Ndrove sian t"atc Sud) wasidded

conposed of the sodiumsalt of al kylated napht hal epe sul phopj.c aci d).
V\Dmg)w 20627 unngthennxmgofﬂxepoymer 5 Whs cast at a blade height of 11.3mm. )

PCT/ GB9 6/ 02947 The resultant tape was 0. 56mm thxck strong, ﬂexible, of Iow surface stlckmess]aﬁd )
dxspersed in 244 seconds as measured using the standard method.
10 EXAMPLE 14

The mixing/dispersion properties of the acetochlor tape produced according to
Example 1 was assessed using an ALLMAN 100 litre sprayer.

The tank was filled to 50 litres with water (temperature 11°C). 136g of the tape was
added to the tank while the water was recirculated/agitated at an operating pressure of 4 bar.

15 The tank was then filled to 100 litres and spraying was commenced. Spray samples were
examined when the water level in the tank was 100, 75, 50, 25 and 3 litres.

No nozzle blockage occurred during spraying, the spray samples examined were
essentially uniform in colour and no tape residue was present in the base of the tank when
spraying was completed.

20 EXAMPLE 15

Polyvinylpyrrolidone (molecular weight 44,000 - 3 g), glycerol (0.3 g),
SYNPERONIC NP15 (0.1g) and antifoam MSA (0.1g) were added to 20 g ICON 10 CS, an
insecticide capsule suspension containing approximately 10% by Weight of the active
ingredient, lambda cyhalothrin, encapsulated in a polyurea wall in approximately 70% by

25  weight water. ICON is a trade mark of Zeneca Limited. The mixture was stirred using a
magnetic stirrer over a period of 15 - 30 minutes until 2 homogeneous, viscous slurry was
obtained.

The viscous film-forming slurry was tape cast onto a polymer film as substrate, using a
“doctor blade” set at a blade height of Imm. The cast tape was dried for 15 - 20 minutes in

30  an oven maintained at 50°C and then stripped from the substrate as a coherent tape.



The resul tant tape had good strength, flexibility and relatively | ow
stickiness. The tape - - dispersed in 177-seconds—as neasured using the
standard net hod. EXAMPLE 13
The general procedure of Exanple | was repeated using the sane wei ghts of
5+ pol yvi nyl pyrrol i done (nol ecul ar wei ght 44, 000), glycerol, surfactant,
ant i f oam andweaegbesghl or 40CS, except that 0.75g of nPCHGBY2e4A7
(Mcro-Mca WL, Norwegian Talc Ltd) was added during the m xing of
the polymer. The slurry was cast at a bl gfle height of 11.3nmm

The resultant tape was 0.56mm thick, strong, flexible, of |ow surface
sticki ness and di spersed in 244 seconds as neasured using the
standard net hod. .10 . . EXAVPLE 14

The i xi ng/ di spe-rré‘f BRe Fstpafyct eantained Go micrgepcappulated ICON produrf( P or o ng
to, Ex apgth 82% wis SctdeIneedisht), 329 golgvinyiplatdidodd) 8.3 §ly@rclriaye!’ .

The tank was filled to 50 [ltreéymﬁtgoagtg% (tenperatu%g 11f%rr]C3. 1369 of
the tape wasurfactant gpddelfo efifpamn: Thempe, s Oc34mya thigktand hahexcellent strength and

recircul at e%ﬁg@%t?ﬁiﬁ?@&@wﬁy‘&gﬂﬂE%M’M‘gég?@Ee“sa’ﬁ th;!_he t ank was

then filled and spraying was co pray’ sanpl es were
exam ned swheificrbtapsulastactureappbaredmrderemicaséopivcexarhid@tionAb be Eflentidfly anaffeded.i t res. .

wore 1 ® JoBEARREPS o oF e et HACofterha o me et Binse? Sl eont | n

t he base of the tank when spraygg]gh%g ponpl eted. 20

EXAMPLE 15 ) Pol yvi nyl pyrrolidone (nolecular weight 44,000 - 3
g), glycerol (0. BolyyinylpyrrolidonenNpofRemlptveigit 44000 148). alyeeral{0:58) S¥NBERONIC g)
wer e added Em" | | 44 RARPES 6 ks '

cont ai ni ng g%;l)%&(?ﬁia el y%@%@gs&a} 5%\;/«%?&%%6%6&%6 é|é61| ngr%gél]%h&,?e

| anbda aghakwpéusion comainmg appratimetely#8% inoveightefitheadtive ingradnt, malinmeé.el y 70% by
25 weight water. I.CONis.a trade.mark of Ze Limted. . T LXture was
i iy ea ns ipaBpularda % g ainBptes 36 i proaa g B3 By Bt e OBEAM il o
until a honagdAfkof ZateS£MOS The kixtite WasSstirred usifih Riagic stirrer over a period dihe
viscous filmformng slurry was tape cast onto _a_polyner filmas substrate,

using a 15 « Yomingies Gl adomogeneous; Visrops SerEy Has %“%f 1nm The cast tape was
ey ¢ AT il iy Qi i LSS 0
PC/ GB96/1929dpctor blade” set at a blade height of imm. The cast tape was dried for 15 - 20 minutes|in -
an oven maintained at 50°C and then stripped from the substrate as a coherent tape.
The tape cast product contained 74% microencapsulated ODRAM product (of which
about 96% was active ingredient), 22% polyvinylpyrrolidone, 3.7% glycerol, 0.4% surfactant
and 0.4% antifoam. The tape was 0.58mm thick and had excellent strength and flexibility.
20 The tape did not disperse when immersed in water at 20°C for 30 minutes and was suitable for |
use as a non-dispersing tape for slow release of the active ingredient.
EXAMPLE 17 |
Polyvinylpyrrolidone (molecular weight 44,000 - 5 g), glycerol (0.5g), SYNPERONIC
NP15 (0.1 g) and antifoam MSA (0.1 g) were added to 20g FUSILADE CS, a herbicide
25 = capsule suspension containing approximately 48% by weight of the active ingredient,
- fluazifop-P-butyl, encapsuiated in a polyurea wall (15% wall material} in approximately 40%
by weight water. FUSILADE is a trade mark of Zeneca Limited. The mixture was stirred
using a magnetic stirrer over a period of 15 - 30 minutes till a homogeneous, viscous slurry

was obtained,



The tape cast product contai ned 62% m croencapsul ated | CON product (of

whi ch about 32% was active ingredient), 32% polyvinyl-py+r-ol-i done; - - -
3.3%glycerol, 11.1% surfactant and 1.1% antifoam The tape was
0.34mm t hi ck and had excellent strength and flexibility. Wen

di spersed in water to forma m croencapsul ated suspension, the 5

m crocapsul e WOra18063f e appear ed under nicroscopi c exam nati BHTICE§R47
essentially unaffected. The dispersion tine of the tape was 346
seconds as measured using the standard metrod.

EXAMPLE 16 Pol yvi nyl pyrrol i done (nol ecul ar wei ght 44,000 - 5
g), glycerol (0.5g), SYNPERONI C NP15 (0.1 g) and antifoam MSA (0.1 g)

were added to 200TkRAMGBmfarntiag Kty des mpecasi ontclDpolymes fim as substeare) tisingw ng
approxi mately 48% by wei ght of the tive ingredient, mulinate, |, ]
engapsul at edxdqiitoéhlaéﬁi ssbiRRlade hzight °?$lmﬁ'pg‘?'5£ BHS @Wg;%w%\ﬁé%ﬂf‘“‘ﬁﬁf‘er ).
CDRAM 'S @ an oven phaitflSndiFh Bo%gngfﬂiaﬁsﬁpb%og E}%gmmra@awﬁﬁii {apg €d using a

nmagnetic stirrer over a perio mnutes ti a honopgeneous,

vi scous sl urry waEheadastaapeeehduct contained 62% midtoencapsulated FUSHLADE graductdofs| ur ry
was tape cast onto a_polyner. fil m.as. sypstrate. usi.ng a " doct bl ade"
set at a bl aﬁg‘cﬁéﬁ’%gg%f‘yaimve ARy, &M?MPYJP:“Q%‘% 8134?61@5’“"’3‘(#1{# nutes.
in an oy@factiRi Ak ai798ghiddan Ofhe tipk Was 0 J6inhiathick had R @xdeliedbsiréigiSanBst r at e
as a coherent ta The tape cast product contained 74%

ni cr oencaps uﬂ@@@ggmmbﬁm@ in waterip form  a microegpapsilatodsspeasion in wieh the
i di , 0 ' i . Q y 0
g 0. 406 an; TEGCaBRIQNLRc bl AR ricriscbplh BRI o Bt Aitullly Galle L

f1-exi bi | i t y. TRdispErsiont tipeeof dhedtapeovas @36 peronds asimeasuredrhyribestandarduigatind. at
20[err]C for 30 m nutes and was swta%&ghﬁg# use as a non-di spersing
tapeforl | ow rel ease of the active i :

0 gl ycer ol (0. S R e ane. ant 1 oo MeA (0. 1 9)
were added tié'%gisgb"ifﬂ\@eé& 33(15&@#%1‘%4\'558%5 f%éﬂ’éﬁ?’b(a%%iféiﬁgf’on -

cont ai ni ng a@%&ﬁ t % p(gin}qﬁi iffately Y2I966¢ WeiBhtlof AirdE: S/hblothri
fluazifop-P-buty ,ﬁgﬁg#ﬁg%a%e L agﬁgg ybr}}e% vvgl’lI | ; 1t5% wal |- ryaterfal ) in
appr oxi mat el sncaBedated in a potyunes wik in wpproximaglySi0Zbyweight of watgriandistisred using2eneca
Limted. ,Jhe mxt.ure.was stirre ' I A a

peri od of® 15m§chgﬁc?hswéxgt§[apltﬁle p;&l%ﬁgadé'&ésggve& KRRATE S, ﬁ%dre r“@ﬂ 0{%%5

neous, Vi'scous s
obt ai ned.  Limited. Morwet EFW/{@h amibmi6 Gaphthalene sulphate wetting agent from Witco, 0.2g),

PCT/ GB96/ 02 gs%Zbitol (2.5g), and silicone antifoam (0.15g) were added and stirred for a further 15 mindt2s
to ensure complete dispersion. .
The resulting viscous film-forming slurry was tape cast onto a polymer film as
20  substrate, using a ‘doctor blade’ set at a blade height of 1.2 mm. The cast tape was dried for
2 hours in an oven maintained at 50°C and then stripped from the substrate as a coherent tape.
The dry tape contained 63% microencapsulated KARATE product (of which about”
46% was the active ingredient lambda cyhalothrin), 28% polyvinylpyrrolidone polymers, 0.6%
surfactant, 8% sorbital and 0.4% antifoam. The tape was 0.52 mm thick. When dispersed in
25  water to form a microencapsulated suspension, the capsule walls appeared under microscopic
examination to be essentially unaffected. The dispersion time of the tape was 420 sec when
measured using the standard method.
EXAMPLE 19 _
A mixture of polyvinylpyrrolidone polymers of molecular weights 8000 (5.8g) and
30 57,000 (2.8g) were added to 31.5 of KARATE 25CS formulation and stirred ~1_!sing a
mechanical stirrer until all the polymer had dissolved. Morwet EFW (0.2g) and 7.0g



The viscous filmformng slurry was tape cast onto a polyner filmas
substrate, using a "doct or bl ade" set .at a bl ade height of - 1mm The -
cast- tape was dried for 15 - 20 mnutes in an oven nai ntai ned at
50[err]C and then stripped fromthe substrate as a coherent tape.

The cast tape product contai ned 62% m croencapsul ated FUSI LADE product (of
5- which aboyh o88fewas active ingredient), 34% pol yvi nyl pypcbbskwpés; 3. 4%
glycerol, 0.7% surfactant and 0. 7% anti foam The tape was 0.76nm

t hi ck and had excel |l ent strength and flexibility. The tape dispersed
in water to forma mcroencapsul ated suspension in which the

m crocapsul e structure appeared under m croscopi c exam nation to be
essentially unaffected. The di spersion tinme of the tape was 636
seconds as Miczerale Slien{hydrared magnesivm gilinte with a mean particle size of approximately 7um)

ol ocul ar vEPGAEdap i it EpoocP St Y G R (B B s

of KARATE 2§fsont antifodng{0.158) wers findlyanikedinded stirred forri fonine 29 Mithikes 30/&RGBS| ON
cont ai ni ng approximately 23% by wei ght of |anbda cyhal othrin
encapsul at PHPIEtedisRSrSIO ea wal | i n approxi mately 50% by wei ght of wat er and

stirred gsing a 1 | Qgg oI ved.
KARATE |§sJ atra wseidgg?tﬂ E@ﬂ‘g%gzéwﬁ&&&%m 'ggp&e? W an ahi o
napht hal ene dgmxrhiaieésm\ettatbhdg haxglamf 1{2mgm Wet aast tap@, vgag dried for 2 howrs lxbnntmfcn

(2.59), and_sili L id RE ded a irred for a further
15 m nutes m"g?%%gnsﬁnr p@illgg%' pe %‘?‘g”‘;amgem“% The resulting

vi scous filmf ommagrtaﬂ:dmhwms?%&ﬁ&omsﬁsum«m pistiict {ofl whichSabdlt SR
substrat e, 6%5”9 a 'doctor bla set at a blade height of 1.2 mm The cast .

tape was drd active ingregisptlambda cyhalothan), $ide pRluyimdeyreolidonsipelymers. 8% ¢ hen
strippegh franadudir, BUPSidGAIE fder, 2 GoMRbIERY ow)ﬂmfom The tape was 058%ry tape

cont ai ned 63% m croencapsul at ed KARATE product (of whi ch about 46% was
t he acti ve thinkyr Whiemdispdrssd frowatentb fdrmtarmicropncapgiatasicuspensigr, thercapsuledalie

pol ymers, Q. 6% surf tant. .8% s i 4O i oam. Tk pe was
755 1 hiSERE e iR P i Beioh U sy B trtelie e S8R Rionl G
suspensi on,thd tage way520|sec witdnl ifeasyretusimthe stakeiard hethaals copi C exam nation
to be essentially unaffected. The dmti me of the tape was 420 sec
when measured using the standa

EXAMPLEs19 mehermcmal/tffaeﬂcy beth@EasP@ b7e/ rxrvauslc&a 2SRt of f
mol ecul ar wei ghts 8000 (5.8 and 30 57,000 wer e ad ed to 31.5 of

~ KARATE 25c@q@wmmmm@aﬁanfmm whichihesast tapeh mprepered.siThe east unti |
al | the polgyaeerRathidh S5Oy EstrespiRiNE mibrbaichunib fGRfliafiod Were dispersed in

water to provide stock solutions which were diluted and applied to the weed species \;'oolly

cupgrass, broadleaf signalgrass, shattercane, giant foxtail, white proso millet, watergrass,

20  large crabgrass and redroot pigweed. The two formulations were each applied at a rate of 10,
20, 40, 80 and 160 g/ha respectively of active ingredient and no significant herbicidal
differences were detected between the tape cast formulation of the present invention and the

corresponding liquid dispersed microencapsulated product.
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II\D/IC;I:-/r (C);Fgﬂ\mmml]"“ltmmwd magnesium silicate with a nean particl e- ii6-ze of

appr oxi matel § 7 errjm were added and stirred until all the powder
was conpletely dispersed. Sorbitol (2.5g), and silicone antifoam
(0.15g) were WD¥RIQT ni xed in and stirred for a further 15 RFHEBWIZ}G
ensure conpl ete dispersion. 5 The viscous filmformng

slurry was tape cast onto a polymer filmgpas substrate, using a
‘doctor blade' set at a blade height of 1.2mm The cast tape was dried for

2 hours in an oven - mai ntai ned at 50[err] C and then stripped fromthe
substrate as a coherent tape. Me dry tape contained 47%
m cr oencapsul at ed KARATE product (of out 46% was the active

i ngredi ent | anbda cyhal ot hrin), 25% pol yvi nyl pyrrolidone polyners, 0.6% 10
surfactant, 20% Mcrotalc filler, 7% sorbitol and 0.4% antifoam The tape

was 0.53 mm ll dAmmce-'is fowtedncmggpgh@gdcrmcam@ed prodpas which comprises |
i or oscopt o exan St | G bA0EBoRRR Al i comppsinERRERF RO o

of..........5he tapeaidan agutdussspensiemofmrmnisroemapsatatedgndtérial,st andar d net hod.
EXAMPLE 20 15 The, herbicidal effici ency of the cast tape of Exanpl e

| was conpared ag@i) nsteastipgthepqueous mediumhys; formed ﬁ&'&’ﬁs‘&l"%@d‘n ormul ation from
whi ch the cast t g {mjngg 1 and
t he correspondi nS@% C?%}gﬁ%ﬁ%éﬁgxgcggﬂ?%ﬁoﬁuﬁﬁgﬁgﬂm%ﬁ%fodl S ed I n

wat er -t-0 provi de e midroencipsulatedmatgtitich were di l uted and appl ied to the weed ..
speci-es woolly cupgrass, broadl eaf signal grass, shattercane, giant
foxtail, white proso mllet, watergrass, 20 |arge crabgrass and redr oot
pi gweed. 1Fhe2t wo ApmdsatdoﬁmgmraﬂnEamhemmmﬁmdfoaim@pmlym&mf 10, 20,

40, 80 and 160 g ver of active ingredjent and no significant
her bi ci dal d?"il !PPY ope, PRlyyiny. maﬁé M@P&‘Pﬂ%‘“ﬁla?g‘f & mul ati on

of . the present W&;uc{zﬁMnWEylmteE@bfﬁﬁpWh%ﬂngw 1/

m croencapsul ate ang
PCT/ GB96/ 02947 ydride copolymer, methyl vinyl ether-maleic anhydride copolymer, water-soluble

cellulose, water-soluble polyamide or polyesters, 2 copolymer or homopolymers of

15 acrylic acid, starch, a natural gum or a protein or a2 mixture of two or more thereof.

3. A process according to claim 2 wherein the film-forming polymer comprises a
polyvinylpyrollidone having a molecular weight in the range from 30,000 to '360,000.

20 4. A process according to any of the preceding claims wherein the film-forming polymer
comprises a mixture of a polyvinylpyrollidone of molecular weight from 40,000 to
80,000 and a polyvinylpyrollidone of molecular weight from 8,000 to 30,000.

5. A process according to any of claims 1 to 3 wherein the film-forming polymer
Al comprises-a polyvinylpyroilidone of molecular weight from 40,000 to 50,000 and |
carboxymethyicellulose.

6. A process according to any of the preceding claims wherein the concentration of the
' film-forming polymer in the film-forming aqueous medium is from 5 to 50% by
30 weight. _ -



-17 - CLAI MB. 1.
Alpr. gce solid, mcroencapsulated product which conprises
(i ) p "Iﬂ' ?m”m!ﬁrm ng aqueous nedium conprising a filmformng

* ar

pol yrner an aqueous suspension of a m croencapsul at ed

mat eri al , (i1) .casting the aqueous nmediumthus forned onto a
substrat e angg 920627 (iii) drying the cast nedi um pericgbdaegcast of
tHe filmform ng pol ynmer contai ning : the m croencapsul at ed

net eri al . 10 2. A process according to claim1 wherein the
filmformng polyner is pok}gi-nyl pyrrolidone, polyvinyl

al cohol, partially hydrol ysed pol yvinyl acetate, a
ponV|nyIpyrrolldoneIV|nyI acet ate copol yner, polyethyl ene oxi de,

et hyl ene/ mal®i c Aprocess accordmg&ﬁhyd:fﬂﬁ@r&ﬁﬁﬂéﬁﬂh&whﬁﬁdixhg{blastkmyﬂxs predearinmal ei c
anhydri de copol yne mater sol.ubl e cel l ul ose, water-soluble
pol yam de or pol %@‘B Qming Pediiy ner or honopol yners of 15 acrylic
acid, starch, a natural gumor a protein or a mxture of two or nore

t her eof . 3. A process according to claim2 wherein the

filmforn n@. pol ywecessaoporiing & any of the preceding claipusiwheisityd pyfacthit] aidstesityavi ng a
nmol-ecul-ar, wei ght _i.n th range f.ro 0, 000 A process
according to anyalgfa"taﬂ gL o ing rpg{’i Wﬁﬁg}%fﬁh?ﬁ%mﬂswﬁdmm ng pol ymer
conprises a mxture of a polyvi nyI pyrol | i done of nol ecul ar wei ght from
40,000 to 80, 000 and a ponV|nyIpyroII|done of nol ecul ar

wei ght from?, 006 PIRFESSFCERIGING to any of ths precedi ing Glrige adwreincbe past medinm isalipd of
clainms l..to 3 wh o) fdf'fx’éﬁ@@t ol ynmer 25 conprises a
polyvi nyl pyrol Ii ?one “nol ec ar we'?1 t from 40,000 to 50,000 and

car boxynet hyl cel | ul ose. . A process according to any of the

ol yrer o ﬁé”?ﬁ%%?%%ﬂé&f@%ﬁ? i sl Spesin e sppengr ol O "

wei ght . product is protected by lamination or co-casting with a layer of water-soluble polymer

which contains no microencapsulated product.

7

11. A solid, microencapsulated product whenever prepared by a process according to any
15 of the preceding claims.

12 A solid, microencapsulated product comprising a microencapsulated material
contained within a cast, water-soluble, film-forming polymer.
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7. A process according to any of the preceding clainms wherein_a

pl asticiser is present in the filmformng nediu ;_‘.’.;”“-"

8. A t f th di | wh Gl
st O ' A, T 8,
present in jbgeg hWA%rAFPE&A HﬂkusuED U’\IDERQPH} PA@N?@SA%WAW (F@r)

any Of t CI \,l’ II ID A\ ‘Ilbulliuﬁar': s urT

t enper at|(ftinigationabPafentflasgifegtion 60[er e (1) IntgrgationspPublicatian B‘P@é‘éss acW 87720627

to any df tBBJIABAGedi ng clai ms wher ei “A“?uﬁ%m% R.Encﬁu}fltnﬁe‘?s'[ 12 June 1997 (12.06.57)

product {is protected by |lanination aricaod

wat er - sg 0 .

pr oduct . ’H)b( mRmmYﬁ.Emmxms‘%ef'i d, PrﬁT’cG\rﬁ%Héo?\Jcla @ﬁ?’%ﬁ%‘%ﬁg‘g‘“ AE 9@8? q’%i%f ése!% ?;ﬁ glé,
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cl ai ns. 12 A solid, nicroencappul atEH r"%ﬂ?l’é’m@s lgw'l,m‘ bt
M cr oendgsitodl Bela:mt eri al cpnt ai néa;svmi (KE, LS, MW, SD, SZ,

wat er - sc I ubI esmns b mfor muagmqaﬂbgmtsnz 95) . GB UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU. Ti.
TM), European pateat (AT, BE, CH, DE, DK, ES, FI, FR,
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{54) Title: SOLID COMPOSITION
(57) Abstract
A solid, microencapsutated product is obtained by (i) prepating a film-forming aqueous medium comprising a film-forming polymer

such as polyvinylpyrollidone and an aquecus suspension of a microcncapsulated material, (ii) casting the aqueous medium thus formed onto
a substrate and (iii) drying the cast medivm to form a cast of the film-forming polymer mnwmmg the microcncapsulated material.




