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ONITOR PUTT

RELATED APPLICATION

This application is a continuation-in-part of
copending Application Serial No. 08/041,081 filed April
1, 1993 and assigned to JMK International, Inc., the

assignee hereof.

TECHNICAL FIELD OF THE INVENTION

The present invention relates in general to
therapeutic exercise putties and more particularly to a
method and apparatus for monitoring a patient's progress

in manipulative. therapy usihg,exercise putty.
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I's no good W@z‘ém&ﬂefreqw"!ﬁst.h@atent No. 2,541,851, issued to Wright,

and U.S. Patent No. 3,677,997, issued to Kaiser et al.
Both of these patents are fully incorporated by reference
herein.

These bouncing putties have the peculiar
characteristic of being.able to be kneaded and worked as
a putty-like material, while at the same time exhibiting
elastic properties under a greater degree of force. A
borosiloxane bouncing putty'has_lcng been commercially
avéilable as a toy under the trademark “SILLY PUTTY".
Because of their characteristics, bouncing putties have
found application in physical therapy to strengthen
muscular control and.performance of, e.g., patients'
hands.

Because a lump of exercise putty is by its
nature a shapeless mass, there is no easy way for .a
physical therapist (or the patient) to monitor the
progress being made in manipulating the putty. Diffé%entm
amounts of kneading or manipulation will, in conventional
exercise putties, create the same resﬁlt -= the same
shapeless mass. There is no good way to measﬁre the
amount of manipulation which has been done. A need

therefore exists for a method and apparatus to monitor

patients’
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" amount of . mani pul ati on which has .been dane. A need :therefore exists for a
met hod and. apparatus to nonitor - 17806- 036" the progress made
by a patient in exercising his or her hands. .~ 17806-036 E
SUMVARY OF THE | NVENTI ON According to one aspect of the present |
invention, a nmethod of manipulative therapy is disclosed by which a first !
mal | eabl e mass having a first colo®is supplied to a patient. A second %

" mal | eabl e mass having a second color different fromthe first color is
al so suppl 4¢gdobeogBe patient, and the patient is directed.to

the progress made by a patient in exercising his or her

hands.



knead or’ hanlpulate the tmo puttles together The p -y~?rs kneaded or’ |
mani pul ated until -~such tine as the two: colors are conpletely bl ended
together to yield a uniform color which is a result of blending the first

*¢olor with the second col or. According to a further aspect of
the invention, the malleable masses provided to the patient are based on
borosi | oxane and are pignented to4different col ors. According to ,

anot her aspect of the invention, the second nalleable nmass is
significant|ly7806+0826 and has a nore concentrated color than the first:
mal | eabl e nmass. Once this second nal |l eabl e mass has been conpletely
conbined with a flrst nalleable mass, further highly colored nall eable
masses are pReiAlafad ¥ JENTEON( or combi nation with the product of -the
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such as a uni ornt brown co 'S
by which a first malleable mass having a first color is

~supplied to a patient. A second malleable mass having a

second color different from the first color is also
suppiied to the patient, and the patient is directed to
knead or manipulate the two putties together. The putty
is kneaded or manipulated until such time as the two
colors are completely blended together to yield a uniform
color which is a result of blending the first color with
the second color.

According to a further aspect of the invention,
the malleable masses provided to the patient are based on
borosiloxane and are pigmented to different colors.

According to another aspect of the invention,
the second malleable mass is significantly smaller and
has a more concentrated color than the first malleable
mass. Once this second malleable.mass has been
completely combined with a first malleable ﬁass, further
highly colored malleable masses are provided to the
patient for combination with the prodiuct of the last “
combination. This process is repeated a number of times
suitable for the patient's therapy or.until such time as
the combined mass has achieved a color which can no
longer be altered by additional amounts of putty, such as

a uniform dark brown color. It is preferred that



5 17806-036 apparatus according to the invention.be provided to .
physical therapists and the alike in a kit including a relatively |arge .
pass of rel-atively colorless exercise putty, and a plurality of relatively
Smal | masses of . putty having distinctive colors, and each being

chromatically distinct fromat |east one other small rmass. In this way,
the conbined putty mass will chang® color as additional anmounts of small
hi ghly colored putty of varying hues are added to it. The

present invaygog-e3gfers a technical. advantage in that the progress- of
the patient's nmanipulative therapy can be closely nonitored. If a |arge,
relatively uncol ored mass of putty is poorly conbined with a snaller,

hi ghl y col oraaparatus tagcondingrds cehey invention e npnavided &gt her and

will be visually distinct fromone another. At an_internedigte stage, the,

masses wil | el thprEAREEES AR e Aktke i@ it Jaclading & wil |
cppear L R R (B il ol S Y S SR e Kot 70
o oout O hELE A8 FRRARID S5 ORY BN s
of working RRitRS; having distinctive colors, and each being

chromatically distinct from at leasf one other small

mass. In this way, the combined putfy mass Will change

color as additional amounts of small, highly colored

putty of varying hues are added to it..

The present invention confers a technical
advantage in that the progress of the patient's
manipulative therapy can be closely monitored. If a
large, relatively uncolored.mass of putty_is poorly
combined with a smaller, highly colored mass, the two
masses will simply be lumped together and will be
visually distinct from one another. .At an intermediate
stage, the masses will have been blended together such
that stripes of color will appear in the combined mass.

Only after a considerable amount of kneading and
manipulating will the mass attain a uniform color which
is the product of combining the colors in the original
two constituents. This provides the physiotherapist “or
physician some indication of the.amount of working being
done by the patient, allowing the thefapist or physician

to monitor the patient's progress.



done by the patient, allow ng the therapist or physigi.anh to nonitor the.
patient's progress. - ' ' 6 17806- 036 BRI EF
BESCRI PTI ON OF THE DRAW NGS Further aspects of the invention: and{
their advantages will be discerned with reference to the follow ng
detailed description in conjunctlo% with the draw.ngs, in which:

FIGURE 1 is an isonetric view of the principal conponents of an exercise
putty kit for manipul ative therapy; -and FI GURES 2a-2c are

i sometric Vipyspglofgercise -putty being manipul ated by the hand of a
pati ent, show ng progressive stages in the blendlng of different colors
accordlng to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the invention_anﬂ their

CsemAmssasues:

advantages will be discerned with reference to the
following éetailed description in coniunction with the
drawings, in which:

FIGURE 1 is an isometric view of the principal
components of an exercise putty kit for manipulative
therapy: and | _

FIGURES 2a-2c are isometriC'views'of exercise
putty being manipulated by the hand of a patient, showing
progressivé stages in the blending of different colors

according to the invention.



7 17806-036 DETAI LED DESCRI PTION OF THE INVENTION - . . -Any of ..
Aumer ous mal | eabl e materials may provide the base for the col ored exercise
putties according to the invention, such as clays. However, siloxanes and:
si |l oxane reaction products are preferred because they wll not dry out as
wat er - based conpositions wll have a tendency to do. Particularly
preferred exercise putties _accordinj to the present invention include (a)
a chain- extended polysil oxane reaction product, (b) optionally a second,
nor mal pol yghrgoéaos3eyum (c) an internal |ubricant such as a -
nmonounsaturated fatty acid, (d) any of a nunber of filler materials, and
(e) in the instanc of any of the originally colored nmasses of exercise
putty descERAILESR RESC HION OF) (IHE GNVENTIEON & ~ The

chai n- ext ended pol ysil.oxane reaction product is forned by reacting a

pol ydi or ganosi | oxane ¥ of HREmeRons blenFageydahsaBaYePER¥A80r on or

reactants, SAENEASS AGToHA BURR ERers S GHLS 0E: ACCHERABIaRy dr i de.
ethyl bor al gneeSbgiehtdion,Uddh A brabit WiehelO! aR1b3anELEGRA] a5 the
3 n yl bor oxi ne errea

chain- extending atom trine Is a ple
' siloxane reaction products are preferred because they

will not dry out as water-based compositions will have a
tendency to do. Particularly preferred exercise putties
according to thé present invention include (a) a chain-
extended polysiloxane reaction product, (b) optionally a
second, normal polysiloxane gum, (c) an internal
lubricant such as a monounsafurated fatty acid, (d) any
of a number of filler materials, and (e) in the instance
of any of the originally colored masses of exercise putty
described below, a small amount of pigment.

| The chain-extended polysiloxane reaction
product is formed by reacting a polydiorgénosiloiane with
a reactant containing oxygen and either boron or tin.
Such reactants can be any of several boron and oxygen
containing reactants, such as trimethyl bofoxane,
pyroboric acid, boric anhj&ride, ethyl borate, esters of
boric acid, etc. Where boron is selected as the chain-
extending atom, trimethyl boroxine is a preferred
reactant. The reactant may also.be a tin- and oxygen-
Eontaining compound such as dibutyldi&cetoxytin.

This reactant is reacted with a |

polydiorganosiloxane that preferably is a hydroxfl end-

stopped polydimethylsiloxane fluid having a viécosity of

4



reactant. The reactant may also be a tin- and oxygen- _containi ng conpound
reacted with a -

such as di butyl di acet oxytin. - - This reactant is
pol ydi or ganosi | oxane that preferably is a hydroxyl end--
pol ydi nmet hyl si | oxane fluid having a viscosity of

st opped

8 17806-036 © 50,000 - 100,000 centistokes, a weight average nol ecul ar

wei ght of 88,000 - 103,000, and an gverage nunber of .si

oxyl units per

nol ecule in the range of 1,200 - 1,400. The reactant attacks the hydroxyl
groups on theygowlso®gd the pol ysiloxane chain to yield chain extension

through the boron or tin groups. Were boron is used as
.chai n-extendi ng atom and because bdron is trifunctional,

t he
t he boron at

will 1ink ti605@qblysl00xe0e céntistokss, togeight averade ol ealame

hundred percent of the tine.

In a particularly preferred

conposi ti onVeigh OF i 990 1001 P20 byankiahtavgrade: MBRAX Bfr oxy|
st opped pol ydi et I%a%ane ar e, reafée{inv%th %ngrom mat el 3 lp'%rotos. by

pﬁg_molecu he ra

wei-ght of t 15 i

e of 1,20

The reactant attacks the hydroxyl groups on the ends of

the polysiloxane chain to yield chain extension through

the boron or tin groups. Where boron is used

as the

chain-extending atom, and because boron is trifunctional,

the boron atom will link three polysiloxane chain ends

together about fifty to one hundred percent of the time.

In a particularly preferred composition,

approximatély 100 parts by weight of the above hydroxyl

end stopped polydimethylsiloxane are reacted with

approximately 3 parts by weight of trimethyl boroxine.

The reaction is carried out at approximately 200° F. to

produce a borosiloxane reaction product.

The composition preferably further includes a

normal polysiloxane gum having a viscosity on

the order

of 1,000,000 centistokes and a Williams' plasticity

between 120 and 140 mm, inclusive.: This second

polysiloxane may be any common polydiorganosiloxane gum.

While_a particularly preferred second polysiloxane is

polydimethylsiloxane, the percentage of side group

substitutions is largely irrelevant, as the end

- composition is not to be cured and little or no siloxyl

crosslinking will occur. Thus, a methyl vinyl

polysiloxane can as easily be used. This second

polysiloxane ﬁay be trimethyl end-blocked, dimethyl vinyl

4
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The reaction is carried out-at approximately 200[err] F. to produce a ... -
bor osi | oxane reaction product. .. Theé conposition preferably . ‘
further includes a nornmal polysiloxane gum having a viscosity on the order
of 1,000,000 centistokes and a WIllianms' plasticity between 120 and 140
mm inclusive; This second polysiloxane may be any common

pol ydi or ganosi | oxane gum \Wile a ﬁarticularly_preferred second

polysil oxane is polydinethylsiloxane, the percentage of side group
substitutiongzgeekosgely irrelevant, as the end conposition is not to be
cured and little or no siloxyl «crosslinking will occur. Thus, a nethyl
vinyl polysiloxane can as easily be used. This second polysiloxane may be
tri methyl enem@t+biteekeddi et ppt Lilnyked with other groups known in 9
17806- 036 end- bl ocked, or end blockei wi th ot her _groups known in the
art. The secth® asFysi Theafecradapadysaloxang| 4812449238 R prevent the

compostt1on LSILbeeenng, Laskint Ler SAERsYFoKIER Mec gl b°
tacky after extensive kneading, and may be present in the
composition in the range of 10 to 50 parts by weight
inclusive relative to 100 parts by weight of the chain-
extended polysiloxane reaction product..
Further, exercise putty wﬁich is based on nothing except
borosiloxane is self-leveling and has a gendency to pool.
This material cannot be left for long on carpeting or
macros&opically porous surfaces as it will infiltrate the
cracks and holes. Adding the second polysiloxane has the
additional effect of providing some body or resistance to
this self-leveling effect, such that the resulting mass
will be more shape-retaining or clay-like and less fluid-
like.

A third constituent of the composition is an
interna; lubricant such as 9-octadecenoic acid, sold
commercially under the trademark PAMOLYN 125 oleic acid
by Hercules Incorporated of Wilmington, DE. Other
monounsaturated fatty acids such as those of C,7~C,s carbon
chain length can be used. The monounsaturated fatty“acidﬁ
is added to affect the flow properties of the two blended
polymers described above and may be pfesent in the end
composition at 0.2 - 2.0 parts by weight per'loo parts of

the chain-extended polysiloxane reaction product.



‘Fnclusive relative to 100 parts by wei ght of .the chai n:. .extended .

ol ysil oxane reaction product. -Further; exercise putty which is based on -
not hi ng except borosiloxane is self-leveling and has a tendericy to pool.
This material cannot be left for long on carpeting or nmacroscopically
porous surfaces as it wll infiltratﬁ the cracks and holes. Adding the
second pol ysil oxane has the additio Q effect of provi di ng sone body or
resistance to this self-leveling effect, such that the resulting nass

wi || be nora78ie®e®36tai ning or clay-like and less fluid-- I|ike. -

A third constituent of the conposition is an internal lubricant such as

ol oi c aci d by tr cul ds EGpGRARSIER. FAPREISEERE BB SOEAMESE
Tongtn can BECIEARY FEH S dh A aeu Pr; op TeBrRbuR BaEREIT D LT (e
1 oW properipags i et 4010 diLkithalP ForRh2 devehiieh dhBYAaaNGuRY D
present in e en conposition at O. 2.0 parts by welght per 100 parts
of the chaigi19¥asngbdig) st HIA 'R CideditRy, 0dwound quartz and
others commonly known in the industry. The filler
materials selected should not be so highly colored as to
affect the desired color of the putty mass in question;
on the other hand, certain highiy colored fillers such as
iron oxide and titanium dioxide may be intentionally used
in place of the pigments disclosed below to impart
particular colors to the mass. The filler material can
be present in the composition froﬁ 5 to 45 parts by
weight relative to 100 parté of the reaction product.
In certain applications, it may be further
desired to heat the exercise putty mass prior to giving
it to the patient. Certain filler materials will heat up
when subjected to microwave radiation. Filler materials
which are compounds and complexes containing bound water,
such as hydrated silicas, have this characteristic.
Representative of such coﬁhounds and complexes is
precipitated silica, which is also particularly preferred
because of its reinforcing capabilities. Precipitated
silica has hydrated onto its surface a layer of water
molecules. The water molecules themsélves have OH bonds
which absorb microwave energy; the silica pafticles heat
upon exposure to this energy. Hydrated silicates and

other compounds containing bound water are preferred over

4



30 17806-036 , A fourth principal constituernt is a filler
.mat eri-al--sueh as a siliceous or- eal careous material. "Particular fillers
useful for the invention include fumed silica, precipitated silica,
celite, ground quartz and others commonly known in the industry. The
filler materials selected should not be so highly colored as to affect
the desired color of the putty nmadd in question; ‘on the other hand,
certain highly colored fillers such as iron oxide and titanium dioxide may.
be intentiongglos-@3®d in place of the pignents disclosed below to inpart
particular colors to the mass. The filler material can be present in the
conpositi-on from5 to 45 parts by weight relative to 100 parts of the
reacti on pr ofhexr water-containing mixtyrespbecausgnbound-wa¥ese furt her

desired to heat ,the exercise tt rior to givyin it to the patient.
O 171 Bor Sy e Alet T3 BB O, ReB Kul ahbek S, mue P!
radi ation. Eiller erj.als ' A d t ai ni
bound wat er SUCSaEs e ehoiusth 6B HieroRabe: Bie,B0, "eFRcEpTEatanl A1 N N0
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capabi |l i ti eproeds Rt 3it®f manufacture. Precipitated silica is also
a preferred filler constituent in that it does not rub
off on the hands as carbon black, metals and the various
metal oxides have a tendency to.do. This is because
précipitated silica is wetted by the silicone gum and
therefore is retained within the composition. Further,
precipitated silica is preferred because it does not mask
Pigments. |

| Other lubricants ﬁay be added to the
composition in addition to, and not in place of, the
monounsaturated fatty acid. One of these additional
additives is petrolatum, which has the particular effect
of imparting an anti-sticking property to the
composition. Petrolatum may be present in the
composition in an amount in the range of 0 to 30 parts by
weight relative to 100 paffs by weight of the boro- or
stannosiloxane reaction product. Glycerine may also be
added in the range of 0 to 1 part by weight order tos
impart a shiny surface to the product.
In order to form a particulérly.preferred

composition, 100 parts by weight of a hydroxyl end-
stopped polydimethylsiloxane having a viscosity of 70,000

centistokes is reacted with 3 parts by weight of



silica has hydrated onto its surface a layer of water nmol-ecules. The water
mol ecul es t hensel ves have OH bonds which absorb microwave energy; the
silica particles heat upon exposure to this energy. Hydrated silicates and
ot her conpounds contai ni ng bound water are preferred over -

17806- 036 ot her mater-contalnlng m xt ures because bound-wat er

particulate materials will heat up each tine after successive exposures to
m crowave energy. Precipitated silica acquires its houndary |ayers of
water by thd788€t@3% of its manufacture. Precipitated silicais also a
preferred filler constituent in that it does not rub off on the hands as

carbon bl ack, .netals d the var,i tal |de$ hav endency to do.
This is becg'{}?én %f H%szo rsF t&é‘ fE:one gum and
therefore i E%Plphb%FEd

ner ; }égnfélgf%'ecause |t LR gﬁl pfdd’iféte resuﬁ.

silicais pre oes not ma pi gne
lubricants parte o¥ldafid Gddttion product is combined w1th 30 parts

polydimethylsiloxane gum have a Williams' plasticity of
130 mm, 1 part 9-octadecenyl acid, and 20 parts
precipitated'silica. |

For each of the colored masses initialiy
provided according to the invention (but not the large
colorless mass 14 in the embodiment iliustrated in FIGURE
1), a pigment is also made a portion of the composition.
The color, concentration and chemical identity of these
pigments is influenced by the order in which the colored
masses of which they are constltuents are to be combined
with the main (lnltlally colorless) mass. The first or
earlier colored masses should have pigments which are
weak either because they are in a low concentration or
because they have a low pigmenting power, such that, when
they are combined with the main mass, these pigments will
not hide the further addition of stronger pigments.
Pigments suitable for use with the invention should be
FDA approved, of relatively low cost, and colorfast to
ultraviolet light. Preferably, they.are not soluble «in
silicone o0il, because if they are they will have a
tendency to come out of the putty onto the patient's
hands. The pigment concentrations according to the
invention are arbitrary but should be low in the first of

a series of colored masses and, assuming similar coloring

.4



conposition in addition to, and not in place of, the nonounsaturated fatty
acid. One of these additional additives is petrolatun1 whi ch-has the
particular effect of inparting an anti-sticking property to the
conposition. Petrolatum may be présent in the conposition in an anount in
the range of 0 to 30.parts by weighjzrelative to 100 parts by weight of
the boro- or stannosiloxane reaction product. G vycerine may al so be added
in the range of 0 to 1 part by weight order to inpart a shiny surface to

t he product..17806-036 In order to forma particularly preferred
conposition, 100 parts by weight of a hydroxyl end- stopped
polydlnethyIS|onane haV|ngha V|sc05|ty ff 70, 000, centi stokes reacted
with 3 partsa%@ yggpogg e pigments, increase in laterrgolq -036

EgiggfPgigﬁgégééggrgapiggéﬂﬁtLPﬁgﬁPgﬁaLigﬁs %ﬁ EQ%f fqéﬂgfégé$lon pr oduct
L0 e fkbef Pt oz RASTEL IHLALL O1208 SRTbRCYErte k| bathne

per 100 parts of the borosiloxane reaction product to
1x1073 parts therein. Pigments found particularly useful
for the invention are noted below with parts by weight
relative to 100 parts of the borosiloxane reaction
product in a preferred series of compositions:

1. Sky blue: 0.0008 parts titanium dioxide

and 0.0004 parts ultramarine blue.
2. Yellow: 0.000018 parts chrome yellow.
3. Red: 0.0001 part Cl red 30 aluminum lake
pignment. |

4. White: 0.6008 parts titanium dioxide;
The smaller masses may be borosiloxane putty,
polydiorganosiloxane pﬁtty, or mixﬁures thereof, with the
amount of pigments added thereto being about the same
regardless of which of the bases is selected.

The present invention is preferably provided in
a kit, the parts of which are illustrated in FIGURE 1.
In FIGURE 1, a therapeutic kit 10 according to the
invention includes a container 12 of a large'mass_14‘of
borosiloxane putty, and a package 16 containing a
plurality of pockets containing respeétive small, colored
masses 18-32 of borosiloxane or siloxane_putfy. The

large mass may, for example, be about 50 grams and each

of the small masses 18-32 can be approximately 1 gram.



precipitated silica. For each of the colored nasses initialty
provided according to the invention (but not the large colorless nass 14 -~
Ln the enbodinent illustrated in FIGURE - 1), a pignent is also nmade a
portion of- the conposition. -The color, concentration and chem cal identity
of these pigments is influenced by the order in which the colored nmasses
of which they are constituents arel#o be conbined wth the main (initially
colorless) mass. The first or earlier colored masses should have pignents

whi ch are 9 glbﬁg because they are in a |ow concentration or because
t hey have a ow pi gitenti ng power, such that, when they are conbined with
the main mass, these -pignments will not hide the further addition of

stronger pi gwRB! Sargl! AEEE! 3454E! phledekab1ySa %ieriasslﬂfﬁfaéi% éheul d be
FDA approved, of relatively | ow cost, ‘and Colorfast to traV|o et light.

Preferably, basgdacempositibnbhe deacrabbacabevel-l inbg€suAgtutal ey are
they will have a tendency to cone out of the putty onto the patient's
hands. The phgeedorednstateat thesmaseoldi whllohawe aiwhitishp are arbitrary
but should be lowin the first of a series of colored masses and, assum ng
simlar CO|OFFﬁ§slucent appearance. Each of the smaller masses 18-

S 32, however, are highly colored, and at least some of the
colored masses 18-32 should have colors which are
different'from the remaining ones of masses 18-32. For
example, masé 18 may be sky blué, mass 20 may be yellsw,
-mass 22 may be red, mass 24 may be yellow again, mass 26
may be green, mass 28 may be a different shade of red,
mass 30 may be white, and mass 32 may be dark blue. The
sequence and hues of colors within the colored masses 18-
32 are largely arbitrary. The choice and concentration
of the colors should be chosen accordingly'to two guiding
principles: first, the beginning colored masses, such as
mass 18, should be less highly colored, and the ending
colored masses such as mass 32 should be more highly
colored. Second, the chosen colors should be
sufficiently different from each other such that streaks
and the like will be quicﬁiy apparent to the physical
therapist. At a minimum, the colors should alternate;
for example, masses 18, 22, 26 and 30 may be colored'ilﬁew
and masses 20, 24, 28 and 32 white. Other preferably
bright colors may be added to the oneé chosen for masses
18~32 according to design choice.

The kneading or manipulative process according

to the invention is shown in FIGURES 2a-2c. 1In FIGURE



13 17806-036 ability. anong the pignentss, increase in.later colored . .
masses. -Pi gnent concentrations in each of the col ored  masses may, for
exanpl e, range from 1x10[err] parts by weight per 100 parts of the

bor osi | oxane reaction product to |x10[err] parts therein. Pignments found
particularly useful for the invention are noted below with parts by wei ght :
relative to 100 parts of the bor osi | &ane reacti on product in a preferred

series of conpositions: 1. Sky blue: 0.0008 parts titanium

di oxi de 17806-036 and 0.0004 parts ultramarine bl ue. 2.
Yel |l ow. 0.000018 parts chrone yeIIOM/ 3. Red: 0.0001 part d
red 30 al um num | ake pi gnent . 4. VWiite: 0.0008

parts titanikém @heximédin dﬁi@ﬂmﬁs aassmddesisrmhavn bedng koeadedont v,
pol ydi or ganosi | .oxane putty, or nixtures thereof, with the anount of

pi gment s ad®apipydates by @y Ratd@ntife haned 34.cgdtathds stagei,ckher the
bases is se esent invent,ion |§Epreferably provi ded

d
in akit, Pﬁ‘@%&aﬂst&’ﬁmﬁﬁﬂqﬂﬁﬁ}ﬁ%é@% AYEtCH FIGURE 1, a
therapeuti Cpgttle}ﬂ: %C%Qt{aq.' n%otl%zlelae mass 18, which is still intact

- and visually distinct within the combined mass. If on
his or her next meeting with the patient, the physical
therapist or physician discovered that the exercise putty
was in this condition, the therapist or physician would
know that not very much exercise or manipulation had been
performed by the patient.

In FIGURE 2b, an intermediate condition is
shown,.wherein streaks 36 of color are beginning to
spread themselves throughout the combined putty mass 38.
This streaking process will start with relatively large
streaks having greatly contrasting color characteristics;
as the kneading or manipulation process continues, the
streaks will be finer and will have less contrast as
compared with the background color of the combined mass
38.

In FIGURE 2c, the combined mass 38 has taken on
a uniform color which results from the combiﬁation of the
background color of the beginning mass (in this case,‘théh
beginning mass 14) and colored mass. In this first
iteration, the combined putty 38 would take on a uniform
blue color where mass 18 starts out as blue.h In this

condition, the physical therapist would know that the



i'nvention includes a container 12 of a large mass 14 of . borosil oxane
putty, and a package 16 containing a plurality of pockets contai ning
respective small, colored masses 18-32 of borosil oxane or siloxane putty.
The |arge mass may, for exanple, be about 50 grans and each of the snal
masses 18-32 can be approxi mately 1 jgram 17806- 036 The | arge
mass 14 is preferably a-colorless borosil oxane- based conposition as
descri bed above; in its natural, uncolored state, the mass 14 will have a
whitish, trih8P6t83E6 appearance. Each.of the smaller masses 18- 32,
however, are highly colored, and at |east sone of the colored nasses 18-32

shoul d have co] grs ich are difterent fromthe.rgnmai ning ones, of _ masses

1852, For . Bk bad,feeh; BanapuiBteR of ReadEaE3ce HEeaE SRERRE, mmos
22 may be red, mass 24 may be yell ow again, nmass 26 nay be green, nass 28
may be a different shade of red, nmass 30 may be white, and mass 32 may be

dark blue. The sequenggeagdthdfe RhyCpbPisalcally héegLeéR fertRESES 18-

colors from the package 16 and iﬁstructed to repeat the

. process. For example, the blue putty which is the result
of a manipulation process in a first period (such as a
first day or week) is taken; the patient is instructed to
add packet 20 to it, which for example may be 1.5 grams
of yellow. Yellow streaks 36 (FIGURE 2b) will appear,
but on continueq flexing the streaks will disappear and a
uniform blue/green color will be obtained as is shown in
FIGURE 2c.

Then,'on day (or Qeek) three, the blue/green
combined mass will be combined by the patient with a
third highly colored putty 22. The putty mass 22 may,
for example, be 1 gram of red putty. The complete
kneading and manipulation of this putty with the combined
mass will produce a combined mass which is of a uniform
light brown color.

This process mai-be repeated indefinitely with
one or more packages 16 of the putty until the combined
mass is of a dark uniform color whose color can no ldnger_
be easily changed by the addition of further pigment.

In an alternative embodimenf, only two colors
are used. With just two colors, the physical therapist
supplies blue putty to the patient on day (or week) one,
white putﬁy to the patient on day (or week) two, blue



32 are largely arbitrary. The choice and concentration of the colors
shoul d be chosen accordingly to two guiding principles: first, the

begi nni ng col ored nasses, such as mass 18, shoul d be |l ess highly col ored,
and the endi.ng colored masses such as mass 32 should be nore highly

col ored. Second, the chosen colors shpuld be sufficiently different from
each other such that streaks and the like will be quickly apparent to the
physi cal therapist. At a mininmum the colors should alternate; for
exanpl e, nmask®80680362 26 and 30 may be colored blue and nasses 20, 24,
28 and 32 white. O her preferably bright colors may be added to the ones
chosen for massgs _18.32 accordi Si Lce. The
kneadi ng or ﬁ%u?ﬁt?@g PEC@??EZC%gfgghgggt§2?hggrnv%ﬁf?% #2%R10wn in
FI GURES 2a- FI GLBE s s ) 17806- 036
2a, the nai?%ﬁ#é?fess-nggg iﬂ %§°§ﬁ8%5t6é¥n8°ﬁﬁ2%d%ﬁt%¥ m%%ﬁ?%ulated by a
patient's hogesefved] bhthet! Afiete! B€reAR¥SifiablhBesaPbEhe OstpBaRECIAN has

just given the
the white/blue blends. This process would continue until
" the putty is too dark to show streaks.

Once the putty has become so highly pigmented
that color streaks are hard to see, it can be discarded
and the therapy terminated or further exercise putty
substituted in its place.

In an alternative embodiment, the different
colors of the colored putty masses may denote increasing
stiffness. The amount of the colored putty would be made
more nearly equal to the mass of the colorless putty 14
in this embodiment, and the pigment concentration would
be commensurately reduced. In this method, the patient
would combine a colored putty of relatively low strength
or stiffness with the colorless putty in a first period.
In a next period, a portion of the first combined mass
may be kneaded and manipulated by the patient with a
second colored mass which is stiffer than the first.

In summary, a novel exercise putty system and
method have been disclosed in which a patient's progress
imay be easily observed by a phyéical therapist or ﬁ
physician by the combination of diffefent'colored
exercise putties. |

While the detailed description has illustrated

and described preferred embodiments, the present



patient a small colored mass 18, which is still intact and visually
distinct within the conbined nmass. If on his or her next neeting"wth the

" patient, the physical - therapist or physician discovered that the exercise

putty was in this condition, the therapist or physician would know that

not very nuch exercise or mani pul a8 on had been perforned by the patient.

In FI GURE 2b, an internﬁdiate condition is shown, wherein streaks 36 of

color are bﬁfgnnlna spread t hensel ves t hroughout the conbined putty

8Q67E3Ri ng

mass 38.. process will start with relatively large streaks
having greatly contrasting col or characteristics as the kneadi ng or

mani pul ati o copt e f | have

| ess contra.sjfx%‘%éfén ggegae ?%miﬁgdbg% gggﬁn ghpgée coﬁ%#%ed nmass
38. ndlg?f}ngEfZQhetgg A8 N8Ta RS S 38 has taken on a uniform
color which res s fromthe conglnatlon of the background color of the

begi nning mass (in this case, the beginning mass 14) and col ored mass. In
this first iteration, the conbined putty 38 would take-on a uniform blue
col or where nmass 18 starts out as blue. In this condition, the physical

t her api st _woul d know that the



<16 17806- 036 putty had been mani pul ated or kneaded to.-a great extent.
The patient may periodically be given further colors fromthe package 16
and instructed to repeat the process. For exanple, the-blue putty which is

the result of a manipulation process in a first peri uch as a flrst
day or week) is taken; the patiengp is instructed to ﬁME m Uﬂ lyt,
which for exanple nmay be 1.5 grans of yellow. Yello

2b). wi || appear, but on continued flexing the streaks wil dlsappear and a
uni form bl ug4gpgepseol or will be obtained as is shown- in FIGURE 2cC.

Then, on day ?or week) three, the blue/green .conbined mass will be
conblned by the patient with a third highly colored putty 22. The putty
mass 22 maygE_EnaImeanpl e, be 1 gramof red putty. The conplete kneading
and mani pul ation of this putty with the conbined nmass will produce a -
conbi ned mass whiteh |onﬂnaﬁMﬁ'ﬁéﬂhprPNéﬁﬂnBr sanipulative physical Thjs

process nay be repeated jndefinitel th
therapy to a pat ent, co' prisxng.

a first mass of putty including a reacﬂion
" product of a polysiloxane and either a boron- or a tin-

containing compound and having a first color, and further
including a second polydiorganosiloxane. gum; and

at least one additional mass of putty including
(a) a reaction product of polysiloxane and either a
boron- or tin-containing compound, (b) a
polydiorganosiloxane gum, or (c) mixtures of (a) and (b),
said additional mass having a second color distinct from
the first color, the additiénal mass adaptable to be
manually combined by the patient with the first mass to
form a combined mass having a uniform color which is a

result of blending the first color and the second colors.

2. The apparatus of Claim 1, wherein the
additional mass is significantly smaller and more highly

colored than the first maéé. i

3. The apparatus of Claim 1, and further
comprising a plurality of additional masses having colors
distinct from the first color, at 1eaét some of the
colors of the additional masses being distinct from each
other, a first additional mass -adaptable to be combined

with said first mass to form a combined mass, remaining



Dne or nore packages 16 of the putty until the-conbined nmass is of a dark
uni f orm col or whose-col or can no | onger be easilty changed by the addition
of further pignent. In an alternative enbodi nent, only two
colors are used. Wth just two colors, the physical therapist supplies
blue putty to the patient on day (or week) one, white putty to the patient
on day (or week) two, blue - 20 17806- 036

17
putty on day (or week) three, et cetera. During each , in
i nconpl et el y7806<@Bgutty nay be observed, either M.lmmﬂmmﬂﬂﬂmm ue or
bl ue streaks in the white/blue blends. This process would ¢onf'i nfie until
the putty is too dark to show streaks. Once the putty has becone
so0 hi ghly padddtismal: masses adaptedato hecshgcessivedy, manuadiybe
di scarded and the therapy term nated or further exercise putt
subst i t ut edafAed £th& combined mass), regps; Vﬁapp§5°€ﬂbﬁﬂiﬂ¥ﬁt , the

different  golols hidied Uled! il LonlRRS° sTBHadRHobE Lehos! N0

additional mass with the combined mass.

4. The apparatus of Claim 1, wherein said first
mass comprises:

. 100 parts by weight of a chain-extended:
polysiloxane reaction product formed by reacting a -
polysiloxane having a viscosity of 50,000 to 100,000
centistokes with a reactant containing oxygen and either
boron or tin;

10 to 50 parts by weight of a second
polysiloxane gum having a Williams' plasticity in the
range of 120 to 140 mm;

0.2 to 2.0 parts of an internal lubricant; and

5 to 45 parts by weight of a particulate filler

material.

5. The apparatus of Claim 4, wherein said chain-
extended siloxane reaction product is selected from the

L} . ] L ] ‘
group consisting of borosiloxane and stannosiloxane.

6. The apﬁaratus of Claim 5, wherein said reactant

is dibutyldiacetoxytin.



stiffness. The amount of the colored putty would be made npre nearly equal .
to the mass-of the colorless putty 14 in this enbodiment, and the pignment--.
concentration would be commensurately reduced. ‘In this nmethod, the patient
woul d conmbine a colored putty of relatively |ow strength-—or_stiffness with
the colorless putty in a first period. 1In a next period, a portion of the

first conbined mass nmay be kneadedZand mani pul ated by ] ' a
second col ored mass which is stiffer than the first. H,m’ﬂﬂ'”"m;amgﬂry
a novel exerai7g@ex03e/ systemand method have been di sclosedti n*whs
patient's progress nmay be easily observed by a physical therapist or
physician by the conbination of different colored exercise putties.

Whi-l e the det ai | ed -desShieptanpanatiyg (9f, Sladme§, Hheredncsabddrpactanted

enbodi nent s, ,the present 18 17806- 036

i nvention i s iFotrimathyd Mexekinerut only by the scope and spirit of the
appended cl ai ns.

8. The apparatus of Claim 4, wherein said

particulate material is precipitated silica.

9. A method of manipulative therapy, comprising

the steps of: |

supplying to a patient a first malleable mass
of putty comprising (a) a chain-extending reaction
product of polydiorganosiloxane and a compound containing
boron or tin, and (b) a second polydiorganosiloxane gun,
said first mass having a first color;

supplying to the patient a second malleable
mass of putty having a second color different from the
first color, the second mélleable mass being blendable
into the first mass;

directing the patient to combine the first mass
with the second mass to form a cembined mass having a
uniform color which is a result of blending the first
color with the second color, the uniform color of the
combined mass indicating that the patient has manipdlated

the combined mass by a predetermined amount.

10. The method of Claim 9, wherein the second
malleable mass is significantly smaller and has a more

concentrated color than the first malleable mass.



%£7806- 036 VE CLAI M 1. Apparatus for provrdlng mani-pul-ative
physi cat therapy to a patient, conprising:. - a first mass of
putty including a reaction -product of a polysiloxane and either a boron-
or atin- containing conpound and having a first color, and further

I ncl udi ng a second pol ydi organosi | o2ane. gum and e “Feast one

addi tional mass of putty including (a) a reaction product of ﬂim (I

and either a boron- or tin-containing conpound, (b) a ‘““ILN
pol ydi or ganok7$8&af236gum or (c) mxtures of (a) and (b)

mass having a second color distinct from the first color, the additional
mass adaptable to be mnually conbi ned by the patient mﬁth the first nmass
to forma conbined mass having a uniformcolor which is a result of

bl endi ng t he f'rSiICO|@ﬁea§§thaa SECEIM1 100 0T §nd furthe Zhomp;hglﬁgparatus

of Caim1l, where t he |t|ona mass is significantly smaller and nore

hi ghl'y the step of inspecting the combined mass for streaks, the
presence of streaks indicating that the combined mass has

been manipulated by less than a prédeterﬁined amount.

12. The method of Claim 9, whe:eiﬁ the first

malleable mass is a putty including borosiloxane.

13. The method of Claim 9, wherein the second
malleable mass is a putty including a polymer constituent
selected from the group consisting of borosiloxane, a

polydiorganosiloxane gum and mixtures thereof.

14. The method of Claim 9, and further comprising

the steps of:

after a uniform color has been achieved in the
combined mass, supplying to the patient a third malleable
mass having a third color which is different from the
uniform color of the combined mass:

directing the patient to manually combine the
third mass with the combined mass to fbrm a second *“
combined mass having a second uniform color ﬁhich is a
result of blending the third color wifh the uniform
color, the achievement of the second uniform color of the

second combined mass indicating that the patient has



colored than the first mass. - 3...: The+apparatus:of-Cl aim1, and
further conprising-a-plurality -of additional nasses having colors

di stinct fromthe first color, at |east sone of the colors of the
addi ti onal masses being distinct fromeach other, a first additional mass

?gﬁglt ﬁlblng to be conbined wth sai %fl rstzomai?sgg ngm immmllmmmml ull

adapted to be successively rranual |y added to the conbi n¢d fask, ’fesspec'“tlve
uni form col @#80&e03¢§ achi eved after the conpl ete bl endi ng of e.ach

additional mass with the conbined nmass. - - 4. The apparatus of CI aim
1, wherein sald first mass conprises: 100 parts by vvelght of a
chai n- ext endR9R ‘de?%?-P'éJ(ﬁﬁ%dr et FoRbhned Jrass et Rredekernine

pol ysi | oxane hq.mﬂg a viscosity of 50,000 to 100, 000 centistokes with a
reactant corftalHi Y oxygen and either

'15. The method of Claim 14, and further comprising:
for a predeterﬁined number of iterations,
pérforming the following steps:
~ after a uniform color has again been achieved
in the combined mass, supplying-tb the patient a further
malleable mass having a color different from the uniform
color; and
diredting the patient to manually combine the
further malleable mass with the combined mass until a

uniform color is again achieved.



boron or tin; 10 to 50 parts by weight-of .a-second . polysil oxane::;
gun1haV|ng“a“VVII|anB plastrcity in the range of 120 Ln>140 nm P

0.2 to 2.0 parts of an internal |ubricant; and )

wei ght of a particulate filler material. ' 5.  Th¢ appaﬁ'gg §@ﬂ"[ m
4, wherein said chain-- extended sil oxa reaction prodtet—is Eled frpm
the group consisting of borosil oxane a st annosi | oxane. 6. The

apparatus of Claimb5, wherein said reactant 1is dlbutyldlacétoxytln
17806- 036 17806-P36 The apparatus of Claimb5, wherein 8@ihbef IBABLAM piales

trimethyl boroxine. 8. The apparat us of Claim
particulate material is precipitated silica. 4’"'""7"’"”’”]’67"[
ABSTRACT OF THE DISCLOSURE
Apparatus (10) for providing manipulative
~ physical therapy includes a first mass (14) of a putty
including a reaction product of siiokane with a boron- or
tln—containlng compound and a normal polysiloxane. At
least one additional mass (18-32) of the putty is
provided to the patient, the additional mass adaptable to
be manually combined by the patient with the first mass
(14) until a uniform color is achieved in the combined
mass (38). Preferably, a plurality of additional masses
(18-32) having a variety of.colors are provided for
successive combination with the combined mass. The
apparatus provides a means by which the progress of
manipulative physical therapy may be monitored, as a
uniform color in the combined mass will be achieved only

after extensive manipulation.
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9. - A nethod of manipul ative therapy, conprising the steps of:

supplying to a patient a first mall eable-mass of putty conprising (a) a
chai n- ext endi ng. reaction product of polydi organosil oxane and a conpound
containing boron or tin, and (b) a second pol ydi organosi | oxane gum said
first mass having a flrst col or; 11 supplying to the patient a
second nal | eabl e nass. of putty having a second color different fromthe
first color, the second null eabl e nmass being -bl endable into the first
mass; dﬂrectlng the patient to conbine the first mass wth the
second mass to f orma conbi ned nmass having a
result of blending the first24 color with the se¢&H -~:::i:::::;orm
color of the conbined mss iY@KCamrag._t hat the oaLient - =

t he conbi ned mass by2@ pr f“EhﬂQd/aﬁD S

Claim?9, wherei h i

has a nore con




22 + 17806-036 . 11. The method of Caim9. rand further conpri si ng
the step of inspecting the combi ned,grass for gt E@ﬁﬁm;ﬁhﬁi ﬁ%g§e ce of
streaks indicating that the conbi ned mass has €en ngqhﬁg a ted by |ess
than a predeternined anount. ABSTRa@r The bhgdzb ___________ Rherein the
first malleable mass is a putty including bofiosilexane — -
met hod of G aim9, wherein the second nalleable mass |s a putt incI di ng
a polymer constituent selected fromthe group consg [
a pol ydi organosi | oxane gum and m Xt ures thereof
CGaim9, and further conprising J
col or has heen achieved in the conbined mass, suppfryl g'to t he patlent a
third nmall eable mass havi-ng a third-col or mhich is different fromthe

uni form col or of the gonbi t tt
nahually corbi ne t he gppafagusn?ia) for prov;di Ihiﬁhf£§i&a en 0

physical therapy includes a first mass (14) of a putty

including a reaction product of siloxane with a boron- or
tin-containing compound and a normal polysiloxane. At
l&éast one addiﬁional mass (18-32) of the putty is '
provided to the-patient, the additional mass, adaptable to
be manually combined by the patieﬁ£ with the first mass
(14) until a uniform color is achieved in the combined
mass (38). Preferably, a plurality of additional masses
(18-32) having a variety of colors are provided for
successive combination with the combined mass. The
apparatus provides a means by which the progress of
manipulative physical therapy may be monitored, as a
uniform color in the combined mass will be achieved only

after extensive manipulation.

(FIGURE.1)
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- - :
‘third mass with the. conbi ned mass.to.forma second caﬁ%+ﬁed—ﬁase—ha¥+ﬁg a .
second uniformcolor which'is a result of blending tiHﬂﬂH“ﬂH%EE"dﬁhhﬁfh
. the uniform color, the achievenent of the second unifofmcolor o
second conbi ned mass i ndi cati ngpgmRAdThe patient has 1999
23 17806-036 agai.n mani pul ated the conbi ned nmass byj al. redgy§rn1ne

anmount . 15. The nethod of Claim 14, and furthef | :

for-a predetermned nunber of iterations, performng]the follow ng stegps:
after a uniformcol or has again been achieved in the COMbOIMed TTESS,

suppl ying to the patient a furt hMNIROR SRIY mass having a col or different

fromthe uniform color; and ' directing the patient to manually
“conbi ne the further nalreable mass ' With the conbined mass until a- unlfopm

color is ‘again aCh“ﬂﬁfLratus (10) for providing manipulative

physical therapy includes a first mass (14) of a putty
including a reaction product of siloxane with a boron- or
;ip-containing compound and a normal polysi;qxane. At
18ast one additional mass (18-32) of the putty\is
provided to the-patient, the additional mass,a;aptable to
be manually combined by the patieﬁé w%th the first mass
(14) until a uniform color is achieveé in the coTbined
mass (38). Preferably, a plurality of additional masses
(18-32) having a variety of colors are provided for
successive combination with the combined mass. The
apparatus provides a means by which the progfess of
manipulative physical therapy may be monitored, as a
uniform color in the combined mass will be achieved only

after extensive manipulation.

(FIGURE.1)



