2057263 PREPARATI ONS CONTAI NI NG METHYLSULPONYLMETHANE AND METHOD OF

PURm_CATI ON The present invention relates to .conposi Zﬂﬁzf%ﬁ %ondi tioning
the skin, nails, other tissue and/or body fluids of a t her ani nal

subj c; More specifically, it relates to conpositions which can be used
to soften, 5 snoot h, lubricate and preserve the pliancy of human
tissue, for reducing the brittleness of-fgnger and toe nails, and as
diluents for blood. There presently exists a nunber of substances which are .,

known to provi de pRepARRPIENS CONTANNING METHYLSULFONPEMETHANE ANDs MEFHORBen
applied topically. The nmost popul aOF CPURIRIOATION anol i n which is safe for

topi cal applications and is used widely 1n cosnmetic preparations. To have a

substantial effect, hDheverfesentndhiention redatesl tedcompasictiorisnIPrequent |y

and in large quantities. 15 Even then, the softening effect on skin

i s | ess than has coedhtbmingcheuskiy, | vatks, atbent $issuetand/oFPRYof t -

eni ng subst ances. Conpositions containing lanolin in sufficient %ggntiiiy
’

can | eave the skifduddshof ajlramep pTepther Anindy subdeatc| otAney specAdice
t horoughl y absorbed by the 20 skin. Due to the di saglv nt a gs of -
lanolin as a ski Atssplabes tofeapasitirniyiiahs oAy Be HRRS &% 5Prnd

U el oI bt SHURSANGS bl aS b el R RRSy on LA VIRELY.
ond e ot MaUIAL! L SECiig O SUTSATORER st B4R P B e
unsuiitable for use 149 GO3FF 4% v1ood.

There presently exists a number of substances which
are known to provide softening and qthef benefits to the

10 skin when applied-topicaily. The most popular of these
is lanolin which is safe for topical applications ahd is
used widely in cosmetic preparations.

To ﬁave a substantial effect, however, lanolin must.be
applied to the skin frequently and in large quanfities.

15 Even then, the softening effect on skin is less than
has been obtained using lesser amounts of other skin soft-
éning substances. Compositions containing lanolin in
suffici;nt quantitj_can leave the gkin with a greasy fegling
and may stain clothing if not thoroughly absorbed by the

20 skin.

Due to the disadvantages of lanolin as ‘a skin softener,
substantial efforts have been made to find suitable altern-
ative substances for skin:conditioning. Unfortunately;
most of the substances discovered have been synthet;cally

25 derived and are not naturally occurring substances. _ Such
substances are medically suspect and in some instances produce

side—-effects ﬁhich make them unsuitable for ﬁse in cosmetics



22+ ot other preparations for treating human tissue or body fluids. Ong (>
‘exception has‘been urea which is a naturally occurring substance in

animals. U ea has been used wth b5 reasonabl e success for softening
the skin and for treating skin diseases. . Typically, the urea is applied
in an aqueous solution or in the formof &=cream Such urea preparations
hayve had only limted utility, however, because the urea tends to

sRont aneously dec@®¥pesber P?%PQ?%F@&BFtf°qifr°3t138dmﬁﬁﬁ%0%@F9§s°¥or the urea
mist be added if such a_skin treating conposition is to have a reasonable.
shelf. life. The 19X &avdd¥Position problen1has been expl ored by a nunber

of researchers. = For exanple, Qunner wanbec di scovered vari ous
additives for stabili zpﬁg %ﬁ%%?‘iiﬁnlgas been 3‘1'§R| ’1('<‘f}b§tsi ﬁ‘g g 5](531 % i on.

In his U S. Patent 666,.863, lactic acid is_su St

preservative for a8k F?gﬁt? @580 ?t?‘%ﬁ‘f’l&ntgﬁlg%ba dee‘1 "Ar%‘

British stent Specegsk%%iggn‘{%%“% $d4 4&2&entig§ §ﬁlge ey Eloi'ofj 111% o
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thiosulfate and s ydr ogen osphate. Even stabilized urea

composi ti ons of ! giekg FEREEdIGri ot ife URRDEE ka F B ANCSEch AN hei T

limtations. particularly, the effectiveness of urea as a
skin treating agerﬂrdﬁrﬁ@ﬂmq{aﬂeeﬁidtm dawited vt IHHI5" howbséd) tecause

proposed for use i'n sSkin treating conpositions is dinethyl sulfoxide
(DVBO). As descri bk ukea tends to spontaneously decompose. As a result,
| 10 . preservafives for.the urea must be added if such a skin
tieatin§~coﬁpocition~isw¢o~have~amreasonablemshelf.life.“",_WJ .
- The urea decomposition problem has been explored by
a number of researchers. For example,-Gunner.P.E. Swanbeck
has discovered-oarioﬁs-additivea for stabilizing urea in
15 a skin-tceoting composition. In his U.S. Patent No.
3,666,863, lactic acid is suggested as a preservative
for skin tieating compositioos containing carbamide. And,
in British Patent Specification No. 1,411,432, the same
.iﬁventor describes a skiﬁ treating composition containing
20 urea in combination with one or more salts selected from
the group including sodium chloride, sodium thiosulfate
and sodium dyhydrogen\phosphate.
Even stcbilized urea compositions of the type described
in the Swanbeck references have their limitations. Most
25 particularly, the effectiveness of urea as a skin treatiné
agent is somewhat less-fhan desired. |
Another substance proposed for use in skin'treafing |

compositions is dimethyl sulfoxide (DMSO). As described in



- U S Patent No. 3,549,770, DVBO has utility in relieving signs ahd..
tons of pain.and tissue inflamuation and for pronoting tissue repair of
VSyibject having'a skin graft or suffering fromburns or tissue danage. '
, B DMSO frequently causes adverse skin reactions so that DVSO
has previously been considered unsuitd&bre for use in cosmetics and ot her
non-prescription preparations. In general, it has been difficult to find
subst ances whi 8lhSeFatrnty e 5054?-36710% D¥S0; hag atididypim reliavdsgof 10 i
ani mal subjects without creating adverse side-effects. For exanple, after™
much research, 546R%8 r3hf FYRPIRRE e RalR 4By tivsus,daflanpabir®t a0 bl ood

pl asma and i s conmonl sed. as ‘a bl ood dil uent. . ite the wide :
accept ance of BXtP%‘HR,/“t stgﬁﬁgfaﬁﬁ?@ agfaah?wqgﬁgvmeﬁ VEiPabl e )
nol ecul ar 15 i ght,th

~ | bl pod ' X d '
" subj ects who rgﬁﬁfﬁ\gg’%'é‘fgﬁﬁggﬁg%ﬂ g"rfn%af’fe?’g ?C%O??‘F“'a‘%%ﬁgﬁéﬁ'ogg dirrm)énts -

have eyen gtea?ﬁgﬁgﬁ%ﬁggﬁhﬁ§lf§ séé“a&%ek e if@?ﬁ%igﬂ%L%EaﬁﬁﬁPbﬁg?blOOd'

di | ue or pla er . NnasS Now been dI' SCoVer e conpositions
cont ai ni ng 20 u vl (M?M fﬁq’ﬁ b ffectively to
sof ten skin, tgaai?ﬂ{%ﬁéggdg%diﬁﬁ%%%r| et yi'o gt Eg?s‘ggsieeﬁtﬂf pur poses.
MSM conposi ti og €odh s c 289t 1S b @Rt § Shdluman or ot her
ani mal subj ecpssgﬁ%ﬁf%e%?oﬁe e isl?ng_ng;% r?anga_:pr'ottﬁr%?r’s of the prior art. In
25 particul arry tpiexahl Vifidd VeeMSHLELIRNS ttoORSndeiefd tanls skin to
a far greater degree than lanolin or-urea. And, MSM can be conmbined with
l'anolin and/or wHigR ddh fer Geedi o treat the tissues and body fluids of

10 animal subjects.without creating adverse-side-effecté. For
_example;"after~much4researcﬁ;-&extran~has~become¢a_widely.
accepted exténder for Blood_plasmhfana is poﬁmonly used as
a blood diluent. Despite the wide acceptance of déitran,
this suhftance has a higher and more variable molecular

15 weight than most normal blood constituents; and many subjectis
who receive the éubsfance react allergically. Othexr blood |
diluénts'have even greater drawbackss .so there is no univer-
saily accépted blood diluent or plasma expander.

- It has nqﬁ_been discovered that compositions containing

20 methylsulfonylmethane (MSM) can_be:uged effectively to
soften skin, to dilgte blood, and for a variety of other
useful purposes. MSM comp§sitions aré stable and safe for
administration to human or other animal subjects and
therefore eliminate many problems of the prior art. In

25 particular, topically appiied-MSM compositions benefit the
skin to a f;r greater degree than lanolin or urea. And,
"MSM can be combined with lanolin and/or urea to form skin’

" preparations which are exceptionaily effective.



vari'ed and uséful properties when applied to any aninal tissse subject to
wndesi red chem cal bond formation including cross-Iinking. It has been
observed to beautify the conpl exion, to enhance scalp and 5 - hai r,
and generally to hel p make the body of the,user nore flexible and .
confortable. Various MSM fornmul ati ons aFe4éTso exceedi ngly useful as bl and

vehi-cl es for phar mce_uéﬁgﬁghgl\@%ec&@onggggepﬂ i g_gégﬁg&ﬁdé%g%gg@gggl y

i nclude MSM = Such pre an- i ncrease nai Ness

reduci ng britt] ene&ﬁeé%&gﬁ.ﬁ%{lb@o U%ﬁd angllaioiifméqgn%gu:'el'& fﬁrde_@i‘?%/%l\ﬁlileﬁnicﬁl

renoval . Dependi ng on i ended“use, a preparation can contain

solution or in a dy&RPrAlARtson! indFilihgherbbE-Tiaiihgl 2 £ %M vbghi on, gel

or paste for topica nistration 15 ~or a liqui

for adninistrationoﬁgb£4gaeghiggauglyy|¥H§sggﬁﬁqégidﬂﬁwkbegﬁﬁhﬁdé.%Eambl5@@

~conposi tions containing urea by inhibiting spontaneous urea deconposition.
.20 5o il arl ypath 2and! @ehbrdEFy NoVhiellp CRARY Shel B8y SOf 1 ukBb! powk

urea are“exceptionally well suited for use together. Furthernore, DVSO may
be included w th celéfivldValdcespbstiables t VaridwanMSM hermuldfieonsi aracslao
The adverse skin reactions frequently associated with use of DMSO, do 25
not occur when cer épteedinglycasefilidiVblandnpeisidliesnoar phammateuticalgeous
conposition, with the proper concentration
Manicuring preparations can advantageously include
MSM. Such pfeparations_canfinéreasé nail ﬁoughness by
10 . reducing brittleness and.can'be used for softening cuticle for
eaéy removal.
Depending on its intended use, a preparation can contain
MSM.in solution or in a-dispersion." It may take the form
of a crqam; lotion, gel or paste for topical aﬂministrafion
15 | or a liquid, for administrétion by

injection, -

—
.

.The presénce-ofJMSM tends to.étabiliz; cémposiiions
' containing_uréa by inhibiting spbntaneous urea decb@position.
20 Similarly, ures stabilizes MSM in compositions so that MSM
and ﬁrea ;re_exceptionaliy.ﬁell'suited for use together.

- Furthermore, DMSO may be included with certain MSM
compositions to enhanc§ théif effectivéngss. The adverse
skin reactions fréqﬁenti; QSSOciatéd-ﬁith ﬁse_of DMSO, do

25 not Qccur when éert#in of these ﬁSMkDMSO compositions-are
used.. | | | |
L _l An aqueous composition, ﬁith the proper concentration

of MSM,.is an eicelient_diluent'for blood. In such a

preparations which are exceptionally effective. =~ 4 MSM has proved to have <EE£

,
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oi\MS5M is an excellent diluent for blood. In such a_ - 5 - conposition
gb‘is nonal | ergeni c, nonpyretic and has no interfering or undesirable
macol ogi cal” effect, even when administered in relatively large anounts
o a blood diluent. MSM has a far | ower .nol ecul ar wei ght yet remains 5

“in-the body | onger . than dextran. MSM T-s5a' natural |y occurring substance

found in the tissues and body fluids_of at |east all higher animals. It '
can be isol at e&%ﬁ%ﬁ%ﬁ%ﬁ%?ﬂg%‘?iﬁew BoppYRetiq andshap v o N

o ot o F IR e O SoleR b E b2 28t it et ol 1y (o
Criect on an mitep salilefoueian B8 Fr arey Fhbied dord Bk e
ioed i cosmot (EBBEAr PG Rk, 1A S BRIBERI bR Vot eF PRI () ssue
_ Zgg{)(r)(%i 28% ;Lliingépgiggd%%e?u?%?ﬁ%%“ | cgt_ ibgnsg]?s'ltvgth ihgls:I %egﬁr gévél oped.
Sui 12b16 for appl i chiobt 15 THE R, S elBBtadch found IR Toct,

“Whi ch conposi ti{3kghdsSahé ety Thhsak € 41 1906%CRL N thi HEIOLRiAG #Nd/19
conforting the skin or other 'tissue. Another object 1s to provide such a

conposi tion thajan’be isolatdd froabhemiVEfard idBy BEEI WbwWis IR, SOrf Rat it
can be practically sold for use as a cosnetic or consuner skin _

also a naturally occurr;ng'excretory product in higher

10 _ ahimals, such és man, where it is found in the ﬁrine.
MSM is of exceedingly IQW~foxicityutomgll;formsmof.life,.;“w;m,"
plant as well as_animal& - Except for its bengficial effect
on animal tissue, it apﬁear# to be-totally inert to the diverse
chemicgl reactions invdlved in the pioqesses bf life.

15 _ _ MS& used in cosmetic prepar#tions and other preparations
adﬁinistéred to tissue gnd/br-body fluiés.of 2 human subject
should bé substﬁntially puré. Accordingly an impro#ed
proceés for purificﬁtion of MSM has ‘been developed.
| | It is'an-objeét of this invention to provide a com-

20 position suitable for aﬁplication toifhe fissuelof 2 human

| or other animal subject; wﬁich-composition is sﬁfe and
effective in softening, sméothing and/b: comforting the
skin or other tissue.. ) |
A#other object is to prbvide_suqh‘a composition that

25 is stable.over a ldng period of time éo that it can Sé
practically sold'for use as a-cosmetic or éonsumer skin
care treatment. |

A fuffher.ébject is to proviée MSM.éoﬁpositions in a

variety of forms and tolprovide a vériety of methods of

o o e—



[ X \
care treatnent. A further object is to provide MSM conpositions in a <ZE:>/
variety of forms and to provide a variety of methods of - - 6 - treatnen
with MSMin accord with the conditions or body parts to be treated. A
particular related object is to provideéuxﬂlconpositions in a viscous
liquid formso that they can be easily applied topically and in an

injectable 5 . liguid f.qQr tels bject ' hod
ofvt.lrteat me][lt to -Eﬁﬁﬁﬁ%@éﬂgiﬁ%&rﬂw&%nﬁ'ﬁgfﬁﬁo%@ ¥ ﬁeﬂgicr?fnat; 2?%%/2%1?’5"%%1‘ grt
resulting fromskin_irr | t f t 1 ; [

the skin. Yet ano@ﬁ@?sotégé qﬁggggdb?oagd%ﬁﬁ%fﬁggg {Eﬁaﬁggeg??%%tgg%ﬁggl?326

tissue of :a human_ Q] ' YA lismkeis lkagen
.and other protein Pﬁ?"?ﬁ%”ﬂ%‘ﬁlﬁgﬁéiﬁgﬁﬁgﬂ"hy@%ﬁiﬁ%r}iglf‘hg?ﬁgm gﬂ g?gt i on
of cenenting 15  ipey -5M9d WaR31§UEPD B & Aoy @Bl Ly Al in- aAniipPicaablies to
provide a stable, neltral vehicle for pharmaceuticals, which vehicle has no
interferigg or undgguiabrerwhar macol ogical activity. An addi tional object
is to provide an effective 20 - conposition and nethod for reducing the
brittl eness of finger and toe nails. Al so an object is to provide a nmethod
and conposition for the softening of cuticle tissue so that it can be
renoved by gentie rubbEsgis 21so an object A provide dimeddiodi of t trepidende a
safe and universally

| to enhance moisture retention of the skin, relieve discomfort

resulting from skin irritation and to soften,-smooth and
fO : lubricate tﬁe skin.

Yet anoxhe;.ohjgcj is to provide methods for treating
connective tissue of a humen or animal subject to resist cross-
linking of collaéen #nd_other_protein in_fhe tissue and
reduce dehydration or other alteration of cementing

15 'suhstrat;s suqh a hyaluronic acid.

An object is to provide a stable, neutral vehicle for
pharmaceuticals, which vehicle has no interfering oxr
unéesirdble pharmacological activityQ - ) .

| An additional object is to provide an effective
20 , compositioﬁ and method for reducing the brittleness of finger
| ahﬁ toe nails.’ . |

Alsb aniobject is to provide a method and composition
for the softening of cuticle tissue so that it can be
removed by geﬁtle rubhing. ._ |

25 o A specific object is to”pfbvide a.safe ;na universally
acceptable blood diluent.
| .Another 6bject is to provide a method for purifidation

of MSM to a purity at which it can be included in cosmetics



accept abl e bl ood diluent. Another object is to provide a nmethod for

rification of MSMto a purity at which it can be included in ecosnetics
' - or other preparations for administration to the tisSue * or body
r?ﬁ ds of animal subjects. According-to the .present invention there is

vi ded an aqueous sol ution suitable Tor topical

application conprising

met hyl sul f onyl et hane and at. | east one nmenber selected fromurea, dextrose
and sodlun1CFHQﬁ'PaberTh%°?&R4ﬁﬂ°§ﬁlfBﬁy#@Hiﬂ%§ﬁ€3F§°ﬁwﬁﬁ(ﬁh&b#?sﬁmesent in an_.
anount of from| ﬁ?SP} percent Qf the solution. 10- In a

preferred enb&F B8

peprd §uRTRRMR | eg fen i ?Fe#éraﬁ??l%desent

I Th
venton o s0os Faehla B8R, sRELERH £, rontee Sl iB a3 b0q i | en:

for m?rn1blooded ani mal s, conprising about 20 percent
y

neth

sul f onyl net hane,.

h?P BF4cﬁﬁh4ﬁ9:Hane presence is controlled to
~ approxi mate the ongotic syre of the recjpient of said solution.
- When urea is preseg ’t‘?%eté’ 3&

in

about 5 percent of dextrose and the renalnder wat er .

AN

prOV|ded a cosﬁLf?cigdﬁggg{t%'n Iﬁh%*?&#}%nﬁ?ﬁ?@#ﬁn %g??8%9€2§5%i1dr gel

conprising a sighBesObéredtih PP &, Weiditbze &H %aﬁmt BA{6rige. Jrea may

be included in such cosnetic conp05|t|on prefera

The aeemsmmmauﬂ&né X's s&b@emwlp&wsm@ykmamum 20

| east a 25
wei ght
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of from 1 to 50 weight percent of the solution.

In a preferred embodiment, the methylsulfonylmethane

vpresgnce~ishcontrolle& to apﬁrdxima#ewthe oncotic. pressure.

of the animal recipient of said solution.

When urea is.present in the aqueous solution same is
preferably present'in an amount of from_1 to 20 weight percent
of the solution. |

The invention also provides an aqueous solution, suitable
as a blood dilueﬁt'for warm biooded animals, comprising
;bout 20 " percent methylsulfonylmethane, about 5 percent °
of dextrose and thq.remainder water.

Also in accordance with the present invention there is
provided a eosﬁetic composition in the form of liquid, lbtion,
cream or gei comprising a skin_softening amount of methyl-'
snlfonylmethane. Urea may be included in such cosmetic
composition preferabiy iﬁ an amount of from at least a

promotional amount for said methylsulfonylmethane to 20 weight

percent of the cosmetic composition. In a preferred

arrangement,_the methylsulfonylmethane and urea are.present~

i'n an anount of from at



% . .
percent of the cosnetic gonposition. In a preferred arrangenent, the @
met hyl sul f onyl>et hane and urea are present -8- in about the-sane anou

o from1 to 10 weight percent. Also in accordance with the present
invention there is provided a nai | - polish conposition suitable for
application to human finger-nails, said conposition 5 ~ containing about

5 wei ght percent of net hyl sul fonyl met haneg Met hyl sul f onyl met hane (MSM is
aQ/actlve agent which can be used safely and effectively for treati ng human

or other aninmal subjegbst 1-11@ same a.mo‘f.rﬁd l%gﬁg% 4)@% R%n ncl uded .i n

a cosmetic or other prepar ations appll COITpOSI tions
when appl i ed topical |y 41¢anabeaitisbicd n&tﬁoml Brbgit LERRYS, igrgondi i on

of the scalp and hair and help to nmake the body of the user nore flexible
and confortable. Li§uyrdvided a %&%&H‘sh%&ﬁﬁfs%i&ﬂ%u&@ébl‘e”%ﬂde MBM i n

-agueous or nonaqueous sol uti ons or  emul si ons. - Conpositions

- containing MSM mayapel iicatidie tb Huaaf fﬁigernmﬁqts@béﬁdl tébiddition

For topical application, the conposition will preferably be.a solution or
emul si on cont&i ni ngoﬁﬁmh@ebmsl;ﬂ wahdit berdemtnofl merRplgulSonylnethaadt i ON or
gel. MSM can be adm nistered in a mxture, e. g. a m xture of MSM crystals
and peanut oil - ; e'bhylsulfonylmethane (MSM) is an active agent wnich

can be used safely and effectively for treating human or

other animal subjects.

10 Advantageously, MSM. can be__includ_ed in a cosmetic oxr
other preparations applied to the skin. Sﬁch compositions
when appli’ed. topi_ca.lly',' can beautify the complexion,
improve the condition of the scalp and hair and help to make
the body of the user more flexible and comfortable. Liquid

15 cosmetic preparations can include MSM in agueous or

nonaqueous solutions or emulsions.



*

or in a-dry conpound of body powders. 10 Certain aquegus MSM conposit- ions
n be adm nistered intravenously as nontoxic, non- allergenic Bl ood
uents and nodifiers of internal tissues. A substantial  advantage, of MSM
rdl ess of how or why 15 it is admnistered, is the noninteraction
MBM wi th the- diverse chenical reacfions involved in the process of life.
Except for its inhibiting effect on crOSs-Iinkin%, VBM appears to be inert -
in the tissue and MWEEF%BOW‘}'HWQSSHWMS. e2$n the form ofpaBause of .
its inertness,, K MSM can be, conpined with non- irritating solvents and/or s
enul sifiers tolPHeRA eeié&?‘?' t vehicles for pharmaceuticaFofuiePisRles.

Such hi cl del-. i h h ayt.i cal .and simul ly | -th
condi 11 0n of tPEPELHYGeRs < ChB FRRT Y IPRCKHE FRIPERBLE D5 & SONCERR  hey
‘mak VBM ' bst f fornul at | bl ood di | t '
Sol utions as wii | HE-HI REPoeinte (RACRERHY B IR 1 P oTeam,
ons as W11 "DE T RAP 2 3t D
Commor cai 1y’ oS, E REAT " ol Gl beCKhml o dHER 00 o MORSE, T8 | e

subst ance Wthaamig#-engfpﬁgﬂtc% '’ Lﬁﬁg{g@aﬁbgﬂwg point of [err]. It
ecu

tends to sublinme wth heati ng. M has a ar wei ght of 94.13,

specific gravity of about 1. 4p #1¢ ARyl Bofgoia B 8bEFHdwiera. - of
1.42 at 2000. The solubility characteristi'cs of MSM are broad and sonewhat

unusual . These characteristics nust be considered

10 .
Certain;aqueous ﬁSM.composits e
ions can.be-admiﬁisfere& iptravenoﬁsly as nontoxic, non-
allergenic blood diluents and modifiers of internal tissues.w
A substantial advantage of MSM, regardless of how or why |

15 | it is adﬁinistered, is the noninteraction of MSM with the |
diverse chemical reactions involved in the process of life.
Except for its inhibiting effect on grosﬁ-linking, MSM
appears fo_ﬁe inert in the tissue and body fluids of living
subjects.

20 Because of its inertness, MSM can be combined with ﬁon—
irritgting solvents and/br emulsifiers o pr;vide excellent
vehicles for pharmaceutical substances. Such vehicles del-
iver the pharmaceutical and simultanebusly ihprove the
Qondition of the subject's connective tissue;' Inertness

25 further makes MSM & superior substance for formulating aqueous
blood diluent solutions as ﬁill be further described below.
| To formulate'MSM compositions, it is important to consider

the physical properties of MSM. Commerically available MSM



in preﬁaring and using MSM conpositions according to. the present <:é;;2/
invention., MSMis highly solLuble in hot water, but 10 poorly sol ub

near the freezing point of water. For exanple, it is possible to disolve

over 1000g. of MSMin 100g. of mater at [err] whi |l e only about 33.9g. of

MSM wi || disolve in 100g. of water: %b MSMis soluble in a wde

range -of organic solvents and |tself <4 ates many organlc and 15

I nJ-ganl C corrpo_undg Pr ecg%{]% ons {al ni ng l\%ﬁn a ous SOJf ion
general Iy contain ofl§* Gsﬁeﬁﬁﬂ i Fﬁ?e'% Fy ﬁ

t hi bout 15 h I

concentrati ons. can? %13? STl S bR b%‘“iéés#%ﬁ%t%%%‘ﬁa?kﬁféé&{ reg, F°
Adueous oM compos ET ke UMECHERE AL HChIa? mot dduUCOBERY oE bEM 3,
‘be made by dissol vhﬂscffyét%gvimfswwmtheaa?daﬂ@tﬁ 15&@3%@@%&%@%&0

appl i cation. 0 work I'n enul sions such as those
formed witd a poI YEBI4 .fgag{)elopg.amd cross-linked with a poly- functional
agent. One suitable polyner is Carbopol 934P(RTM - 11 - manufactuyred

by B.F. Goodrich Chem ople doniiBany+y Granalcdndiselius ofOMSRI aséli b:ude and
emul si ons can be fornul ated using nod- ified cellulose polyners such as

hydr oxyet hyl cel | ul geRewhiite arhiBals tThé¥e 2HELAL 6T csOmistEe Wonalilefred
animal 5 subjects it should be.present ip a conposition which is

phar maceuti cal | y ainepiegdrinigoand hesimd Mmledonpoaﬂﬂmhsadmuramgatﬂoolthel n
ot her words, the conposition should not
present invention. MSM is highly soluble in hot water, but
10 podrli soluble nea fhe freezing point.of'water. " For example;
it is possible to disolve ovér 1000g. of MSM in 100g. of
vater at 88°C., while only about 33.9g. of MSM will disolve
in 100g. of water at 26°C. MSM is soluble in a wide range
of organic soivents and itself solvatés‘many organic and
15 inorganic com;ounds. |
- Preparations containing MSM in aqueous solution should
generally contain only'aﬁqut 20 weight percent MSM and pref-
erably no more than about 15 weight.bercent. Solutions con-
taining MSM in greater coﬁcentrations can be formulated by
20 using ofher pharmaceuticallyvaceeptable solvents e.g.
glycerine and/or eihanol.' High concentratiop agqueous MSM
compositions, suitable for certain specific jurposgs, can
also be made by dissplving crystalline MSM in heated water
immediately prior to application.
25 MSM also works well in emuisions such as those formed

with a polymer of acrylic,acid cross~linked with a poly-
. . | functional agent. One suitable polymer is Carbopol 934P@Fﬂ



contain MSBMin so Qreat a concentration that it would be injurious; and the
ConNpositi on should not include unnecess- 10 ~arily toxic substances or

) iqp tances which react with MSMto produce undesired substances.. a. MsM

. Adm ni stered to Connective Tissue The reason why MSM softens or otherw se

fits animal ekin, are not fully understood. It is believed that 15

a normal part of the ageing process s 1'he progressive cross- Ilnklng or
bondi ng of proteln such as collagen in anlnal connective tissue, eci al

. skin. Such crosBempiacturedsdy 3 v Goodaieht Cheminady Fempanyy Q%ﬂﬂﬁégé bonds*
and/ or .van der | s associ at | stiffen and harden the tissue. It 20
appears that MS%{%l Rt s ?OPF%%% eguls 99% ‘Hﬂahﬁ F&ﬁﬂ?lﬁ‘fedcé‘ﬁljrégt nod-
ti ssue-by inhib _ struct of co ctjve ti pr.ot ei n and
ot her corrponent%ﬂ?figt"r?gﬂf"ﬂ'ggﬁep" r§o§§f’ gf?d(ﬁ“ﬂ ﬁf‘ﬁg huloshy |
Cross- Iinks -Thus, f Sy QRser d_may,.resu
reduct - I |otr¥;s}1 | nﬁ§§h§/ ra ﬁ’ona\é'?'qﬁﬁggeﬁ%%a E‘Eéfs?ﬁhc}lg hﬁ‘gf"ﬁ? n| C
acid a elastl I t r e - 12
- The dnmount of OttI)J %Eep Pﬁgﬁﬁ ecﬂcfapﬁgggﬁgrﬁcul ar cggrg(i)és?t‘lm(}%%rrg’? -vary

greatly dependlw %alﬁ%t‘é%@eofoi-hﬁ;&%’ﬂ%%ﬁh&&%ute%?n treating

the naturally s pliant” skin“of infants, a conposition containing
even mnute 5 adminidi4Ribh| SIDIotMaY WB¥AHE J&w% Pbaitﬂﬁ?rhh%ﬂﬂh' g8t 0

t he skin. Wen treating the tonnective tissue of adult subj ects, MSM shoul d
conprise at | easén€dialMSPNEn V66 HrleatCaCBBhcoitidtion that it would be

injurious;.and the composition should not include unnecess-

10 "~ arily toxic substances or substances which-reect with MSM

~ to produce nndesi:ed'eubstenoes;' |
e. MSM Administered'to'Connective Tissue
The reason why MSM softens or otherwise benefits

animal skin, are not fully understood. It is believed that

15 T a normal part of the ageing process is the progressive cross-
linking or bonding of protein such as collagen in animal
connect%ve tissue, eepecially skin. Such cross-links (poss-
ibly covalent, hydrophobio or hydrogen bonos and/or van .
dexr Waals-aSSociations) stiffen and haroen the tissue. It

20 -~ appears that MSM acts to sof#en.and-preserve-the pliancy of
connective tieenefby:inhibiting bond structing of conn-
ective tiesue, protein end-other componen#e.in'the tissue,
and possidbly oy attecking'exieting'oross-linke.' Thus, the
benefits observed when MSM is used may result from reduct-

25 . ioms in dehjdration of body subsfances such as hyalunonic
acid and elastin, or from beneficial effects of MSM on

fibrinogen.



&

conposi tion adm ni stered. Disproportionately superior results are achi gy®
usi ng conposi tions containing at |east 10 - about five weight. per¢en
MSM The maxi mum concentration of MSMin conpositions for topical
application is about 15 wei ght percent, preferably only about 10 wei ght
percent. G eater ampunts of MSM coul d, wever, be used if the conposition
i s . heated and mi xed prior "~ to toplcal application. The follow ng

exanpl es are provided g, n#ogﬁ:tttr %‘i‘eﬁzg toacut | ¥h8¥u£{d YeMh' B éueﬂrng’

snoot hi ng and ot herwi se™l ageln n and er ani ma

gbssue an?nteeﬁrglespﬁ fﬂﬂ% Q%§£2§£* é#QVE@J ces l¥SQLSH&%IOO nggpugﬁgs.
' The exanpl es are B?/sﬂ‘ %ﬁ o%‘i%&oﬁs %e’i‘%@ﬁtiﬂ@ e hathralty RTS BhE

met hods for using benefits resulting fromits use. The exanpl es

do, however, givep3eaR: 'Md:%tf' Qﬂfeﬁté e Wo%?dsfﬁftﬁ? cdhthihing 4R mPhute
speC|f|caIIy 25 the suitability of for a variety of purposes.

- 13 - Exgnple 1 Faafeie1dE R MBE @iy ad ibearessiaf WHeM appDi&d oo/ ithe bRen.
pliancy of animal connective tissue, young rabbits were sacrificed and

bl ed. A portion oWhéhetyadiingothBedonmdctivestibsue of ad@ltNBdisjewtisg MSMOved
and divided into three groups for testing. Those in the first group were _
infiltrated wi th ashd@ldvweiapyriser atnleast wbioat cte Weiight peteent Bfotheof t he
second group. with an aqueous solution containing 10 wei ght percent each of
MSM and urea. Theowpesiftiproadministered. r ieproportionately superior

) - results are achieved using compositions containing at least
10. about five weight percent MSM.
‘ The maximum concentration of MSM in oompositions for
topiosl application is about 15 weight peroent, preferably
only about 10 weight percent. Greater amounts of MSM could,
-however, be used if the composition is heated and mixed prior
15 - to topical application. |
The following examples are provided to illustrate the
: activity of MSM in softening, smoothing and otherwise
inhibiting the ageing of skin snd other animal tissue and to |
show the non-interactivity which makes MSM suitable fon use
26 - in vehicles for.pharmsceuticsl substances .and in blood
diluents. The examples are not to be taken as an exhaustive
list of the possible methods for using MSM and the benefits
resulting fron its use. The examples do, however, give some

indication of the broad scope of this inventionm, speoifically
25 the suitability of MSM for a variety of purposes. '



; with an isotonic saline solution. After four hours, sections of

Be)jveins and arteries fromthe beds of each group wer e rennved and
rsed in a standard fornmal dehyde-based fixitive hardener solution of the »

type used to preserve tissue for histological study. 15 After :

_imrersion for 20 mnutes, the veins_apd arteries were renpved fromthe

har deni ng sol uti on and exan1ned No - hat d- ening of the tissue was observed

in the veins and arteries fromthe experinmental groups. Vein and-
. artery tissue fron1vascu|ar beds oggéééirﬁrfd group di splayed 20

substanti al hardeni q.g P%iﬁé‘%@ &ééﬁén&s@%f%ﬁﬂi@&ﬂeﬁ W th or

wi t hout urea, prevente eni ng o vein-and artery tiss apparently by

bl ocki ng for mal gghyd@ankp db@e&i%qsaoﬁml% it sEQ8)16Fdune rabB e wdpeAND! &

2. 25 A"series ‘of tests were conducted to determ ne the effect

of MBM on a hyd§funi¥ede8Ohh@ Qsed.CAr BOEEHGH iofe the vaLcIRlY 3eaB ¥ fHedeS
found in the exterior layer of animal skin and which hardens with
dehydrgtion. animbds- wei¥crenpi@duandodinideds dhtdShhires grpuppares, the
solut- ions containing 2,4,6,8 and 10 wei ght percent of MSM respectively.
Each of the soltdstdng .waThématiad thedf trebigretpiweie alstiliirated wbth fa ed
collagen at a weight ratio of 5 nine to one. Normally, collagen -
conbi ned wi th Héhtwedghdit pereent solptiommf MSMniphyaterd Hhdsehefiithd bonds
to forma gel. However, when'the nixtures of this experinent cooled to room
t errper at ur e, ncsegmndt saﬁunawmb@ar paueoys tapdufiienyeentaining 10 weight

pexrcent each of Msu-and urea. The third group was infiltrated _

et

10 with an isotonic saline solution.

Afterrfour hours, sections of the veins and arteries
fnom tne be@s of each group were removed and immersed in a
standard formaidehyde-bésed fixitivenhardener'sdlution of
the type_used to prenervg tissue for-histological.study.

15 - After immersion for 20 minutes, the veins.and.arteries_were
.removed from the hardening solution and examined. No hard-
ening of the tissue was observed in the veins and arteries
from the first two eznerimentni grouns.' Vein.and arfer&
tissue fnom vascular beds of’the'third group displayed

20 substantial hardening.-:rrom these results it appears nhat
the MSM, with or without urea, prévented hardening of véin
and artery tissue, apparently by blocking formaldehyde—
induced cross-linking in connective tlssue.-

Example 2 _

25 ‘A series of tests were.conducted to determine the effect
of MSM on a hydrolyzed collagen representative of the
collagén vhich is found in the exterior layer of animal skin

and which hardens with dehydration.



aining 8 and 10 wei ght percent MSM sol utions. 10 b. MSM and (Ure& ¥
Adm ni stered to Connective Tissue A further discovery-is that the addithgn
®f urea to.an MSM conpositien enhances the effectiveness of the conposition
as a tissue treating agent, beyond expectations. Al though urea is known to

have some beneficial effects when 15 4 applied to the skin, it is not
bel i eved that urea al one has any ef fact? it I nhi biting chem cal bond |i nking

|1 . As will - . ' g fr foll ow I
Composi ¢ ons cont ai ni R bIRRREN, BaHEEFonr M vetk i 2igaded) WG Shnns-
activity in inhi Bibingohpih sl UChUE! Ol 19URSLARE SdodnEOBPGR v LI SSue
t han conpositions contal ning & {hét bne gf t-he sgﬁgtances al'one. 't appears

t hat the presenc 2 ce ' t ' :
p &‘-egﬁgﬁfgfa%su?&@ﬁ £5¢t1d %%‘1%1:95&% et !h%ﬁtg& Wcoﬁgslge%

Furthernore, experifme ts show i ncreased benefits beyond t
expected to resubfith’ @naspne ransdi MM R1kEeh 20 £Weight! BadfMor
conposi tions for application to the tissue of "an ani mal sSubject, -even snal
amounts §f urea mayebfo el UlNorRal TPy @Wo11GgehCcomeild with! ReSFed waltls

ski n. - 15 - The conposition becones especially effective, however-, when
urea is present wildnswellirindetbentphysicnlnanti phomidal dohdsi ty frnd e ghbM
Such a conposition will contain at |east about one wei ght percent urea .and

preferably 5 Howewer| oden dheuniStumigluf hiscexperdinempl codledicto room
procedure of Exanple 2 was repeated twice. In '
- temperature, no gelation had occurred in the mixtures cont-
: aining 8 and 10 weight pércent MSM soiutions.
10 b. MSM and Urea Administered to Connective Tissue
A further discovery is that the addition of urea to
an MSM composition enhances the effectiveness bf the
composition as a tissue treating agent, beyond expectations.
'Although.urea is known to have some benefiéial effects when
15 . applied to the skin, it is not believed that urea
alone has any effect in inhibiting chemical bond linking of
collagén;' _
- As will Dbest ﬁé'ﬁhderstood from the follow;ng examples;
coﬁpoéition§ containing'both Msﬁ and urea have a much “
20 greater aétivity in inhibiting bond structuring of substances
~ in connective tissue than compositidns_containing either one
. of the substance§ alone. . It appears that the presehce of urea
accelterates tiséue penetration of MSM. Fur;hermore,
experimental.results show ingreased'benefits beyond those
25 expected to result from aécelerated MSM penetration alone.
- In MSM compositions_foi application to the tissue
— ._ . _of an_animal subject, even small ampunts of nfea may be

helpful in improving the overall softness of the skin.



first repetition, 2, 4, 6, 8 and 10 wei ght percent aqueous urea

uti ons, instead of MSM sol utions, were 10 added to five-.coll agen
sanpl es. When the coll agen sanpl es -had cooled to roomtéenperature, it

AaS observed that urea had no effect in reducing collagen cross-linking in’

~any of the mxtures. In the second_rep§éition, aqueous sol uti ons cont ai ni ng

15 equal weights of both MSM aind’'dreéa were ni xed with the coll agen

| es. A first sol uti, ol tai ned 2 wej ght h:MS and . a.
Sotbne 4 el ght T i ssSins Be ity ErREi Sy REFRERLvEadbvereRo rhtt s |

wei ght percent each; and a, fjfth solution.cont.ained 10 wei.ght.,percent 20
of each. \When c"&')efaé&st 31?88%{ wgp&&%n%%ige%ﬁ fhgoc%‘f‘ ta’(}’ H’gt ures
formed.a gel exgcept .for Lh ' re | nj f s S [ l.ch had
only 2 wei ght p%?t(%'é’rﬁtg’eg%h%%?%_an%ggi;‘géa.,ég&ﬂ?ﬁéilsg ‘?Jhi%oc% rt\gg with the
" procedure of 25 e h _ SSad i Nkl hRQI bition
usi ng NBNIsoIut?%n%?ﬁgﬁxgggégtéé#yggikgﬁg %ﬁ%gggg%%ga%ﬁaté&?é%%igﬁgrepetition

whi ch ghowed' no,£1Q33t bBKLETS I ht! beBclyt SOl utions containing urea.
- 16

al one. - Because cross-1linking of collagen can so effectively be

reduced by the application of MSM agﬁaﬁﬂg& zhe-reduction can be increased

by the addition of urea, such conposTtTOnsS can be adninistereq to ani nal
tissue to counter tinpeCp@sSedire of Exampléke NasOtrepohtedotvitle.ChIhs

associ ated wth ageing and vari ous ‘di sease processes. : It specifically
appears t hat the first repet;tion, 2, 4, 6, 8 and 10 weight percent
aqueous urea solutions, instead of ﬂsﬂ"solutions, were
10 added to five collagen samples. ~ When the collagen samples
had cooled:to room temperatﬁre,.it-w#s observed that urea
had no effeét in reducing collaéen cross~linking in any of
the mixtures. | |
| In the second repetition, aqueous solutions éoﬂtaiﬁing
15 ‘equal weights of both MSM and urea were mixed with the
collagen samples. A first solufion cont;ined 2 weight
percent each MSM and urea, a second 4 weight percent each,
a third 6 weight peréent each,-a foﬁfih 8 weigﬁt percent
éach: and_a fi:th solution contained 10 weight percent
20 of each.

When_cooleé tq.rooﬁ temperature none of the collagen
mixtures formed a“gel'exceﬁt for the mixture containing
first solution which had only 2 weight percéﬁt each of MSM
and urea. This is in contrast with the procedure of

25 Example 2 which showed no c:oss-linking'inhibition using
MSM solutions of less th#n 8 weight percént and the first
repetition which showed no.cross—linking'inhibifion by

solutions containing urea alome. . ¢



the softness and pliancy associated with youthful, healthy skin thus can beg/g
mai nt ai ned- and-+t hat unhealthy abused, old skin at least partially can b
restored. 10 Exanpl e 4 Sections of human
cadaver skin were brought to a constant weight in a 50%relative humdity
oven. The sections were divided into four_ Qoups. Each group of sections

was_ imrersed in a different aqueous sol ution as set forth in 15 . the

TVSOJI;/:/OV\/' ng table: 1(? \%"p ggrcause cfoss-lﬁﬂzi’ﬂé% Q@ii?ﬁé’ﬁ)ca}l 80" effecfijovevl\lky

percent 3 be reducedDH§ the applicatidu)dftMSﬂ &6 it HedtC8he reduction
10 wt. percent 20 Isotonic saline In each

case, the sections d’ﬁf% ' EHEi-é&‘éiadf B MO HHAtonDbo!dfda,dlduRl 20Mpdd¥Hions
stabilized at 50% relative humdity. The cadaver skin, whi ch can be

expected to behave mbamiﬁgaéﬁaouéeénime&aseﬁett@ ctind@iMtBe Wrols-
heal thy 25 -~ human, was found to.retain | ess than 15% noi sture when

treated wigh the | 9ankihg 6l édklagehowRidl 0lassbonated ﬁ:rwagbmglaﬂded
The skin treated with solution containing MSM al one (G oup 2)
was- substanti al |y mmardohbedidéasenptocessed.” - Iat apeeif Hr1IyYappestsirthat
The hi ghest noisture |evels and greatest flexibility was observed in the
sections whi ch wer ethter saftoesd tandh pl hadi3 asedcindad (& thiyodthfihe bedibhyms
treated. with the urea solution (G oup 2) showed sone inproved
_ skin thus can be maintained and that unhealthy, abused,
old skin at least partially can be restored.
10 _ ' Example
| Sections of human cadaver skin were brought to a2 constant
weight in a 50% relative humidity oven. The sections were
‘divided into faur groups. Eéch group of sections Qas_

‘immersed in a different.aqueous solution as set forth in

15  the following table: |
Group Solution (aqueous) .
1 ' ' _MSM 10 wt.'ﬁercent
2 Urea 10 wt. percent
3 ' E MSM : " 10 wt. percent
Urea 10 wt. percent
20 4 : Isotonic sa.line

: <,

I; each case, the sections were immersed for two hours,
blotte: dried and then stabilized at 50% relative humidity.

The cadaver skin, which can be expected to behave
similaily to thg outef layers of the epidermis of a healthy

25 human, was found to retain leés_ than 15% moisture when
treated with the isotonic saline _(Gr'ou:p. 4) so_lufion and then
" stabilized.  The skin treated with solution containing

'MSM alone (Group 2) wansubstantially hore flexidble and



noi sture retention, but |ess than that of the G oup 3 sections. As *

('axarrpl e illustrates, MBM may serve as an additive for enbal.mng fluid
gintain tissue pliancy. Exanple 5 A variety of test applications were
made/to determ ne the 10 ef fecti veness of conpositions containing NS

el ureain treating human subjects hayyng skin with a thickened stratum
corneum A first solution containing 10 grans MSM 45 grans water and 45

grans et hanol wastadppdi 30-35% ewistaee, daithe bighebtivishtare leverdiimact ™
- having skin with a thickened stratumcorneum After applications three ~
tinmes daily forgmeagestofll @titild tycekis cbsetyedaihi the ssdfcdtdondowitivh weaet hi ng’
of the'skin was observed. A second solutioen containing 10 grans urea, 45
grans water andréatgdawttlettosiioMSMasnd pptéeedGroup $)uraiTheubpetio) treated .
having skin with a thickened stratum corneum After one week, small °
i nprovenrent s i nwighi the| weer ysodartd onbbGrang ;2)bshoverk remednprovekr ease i n
- softness or snoothness of the skin. Athird solution containing 5 grans
MSM 55grans umedstusegretantisner bukdlems dhans thah ok theaSroppi 3 apatjons. -
several 25 - human subjects_having skin with a thickened stratum-.

corneum After a oné8wBels rXampdeoilingtnates, MNSM majk asrvesas smaddifdvekin
of these subjects xceptj.onal Ly soft, and snooth in the ‘areas of
application. E\fté’ﬁ" \é\ﬁgﬁgﬁf‘figl@gapaéi??’cﬂlt%'?%ﬁ%ﬂ pliancyg . onjy 5 weight
- percent MSM the extent of the phygi ol %i Egl effect resulting fromthe

application of this conbi ned sol ut reater than the effect which

resulted from A variety of test applications were made to determine the

16 _ effectiveness of’fompositions-contaiﬂing MSM and urea in
-treating human subjecta having'skig“with";”thickened-stratum:»-»vb~-
corneum. _ _ _ |

A firsf_sdiutiqn éontaining 10 grams MSM, 45 grams wate¥
and 45 grams ethﬁnol was applied three times daily to a buman

15 subject Saving skin with a thickened stratum corneum. After
applications three tihes daily for a period of one week, a
substantial softening and smoothing of the skin was observed.

4 second solution containing 10 grams urea, 45 grams
water and 45 grams ethanol was applied to a human subject

20 | having skin with a thickened strétum corneum. -After one
week, sm#ll improveménts ;# skin pliancy wére oﬁserved; but
there was no increase in soffness or smoothness of the skin.

— A third solution containing 5 gréms_MSﬁ, 5 grams urea,
45 grams w#ter and 45 grams ethanol was applied to séveral

25 human subjects having skin with a fhickened_stratum corneum;

After a one week period of application three times a day, the
. , skin of these subjects was éxceptionally soft and smooth in the

areas of appiication.'Even though the compositibn contained



® .
application of the first two solutions containing 10 wei ght percent NBNIanQ;%%}
10 wei ght .percent urea, respectively. Exanple 6 To determ ne the anount{ of

MeM and urea needed to produce a desired effect, a series of tests on
heal t hy skin of human subjects was perfornmed. Eleven separate
conposi tions- 10 - were fornul ated comgidning different amounts of MSM
and urea. As a solvent, each conposition included a |iquid-conprising

equal anounts, by vadlyms, wekghtigercent MEHANtHe eXteROSHS | tHes phiyltobdyi dald
dai'ly to séparate subjects. And, the date was recorded for each subject

when an increase léffect resnlting fyobt tkhesappld catdon hof sthismsohbiséd
detected. The results of this testing were conpiled and appear in the

fol | owi ng tabl e: Gmiwé.lom aS-sreater than the effect vhiphsrdsulded f5dmEM

W. % Uea 20 1 Benefit seen in three
“weeks 1 applicat;_-‘on of the fRaadf tvo mtmns m@etaﬂ@éns 70 weight

2 - Benefit seen in three weeks 3

Benefit s&en in tVRPRGEHsMEM and 10 weight perqpnt urea, r%ﬁﬁﬁﬂ*ﬂfeééen in one
week 25 5 : Benefit seen in |ess. t-han
one week 6 6 —Eﬁﬂ%&i&-seen in |ess than one week 7.
7 Benefl t See'& getggnslirgehat%eoggow of MSM %.gd urea needed to '

produce a desired effect, a series of tests on healthy skin
of human subjecte-wae performed. Eleven separate compositions-
1d were formulated containing different amounts of MSM and urea.
is & solvent, each composition included a liquid comprising
equelamounts, by voluﬁe, of water end ethanol.
Compositions were applied daily to separate subjecte.
And, the date was recorded for each subject when an increaee
15 in skin softnees and smoothpess was first detected. The -
results of this testing were compiled and appear in the
following.table: o -

Composition . Result
Wt. % MSM Wt. % Urea o |
20 1 . -1 . Benefit seen in three weeks
1 2 Benefit seen in three weeks
2 -2 Benefit seen in three weeks
3 3 Benefit seen in two weeks
4 4 Benefit seen in one week
25 5 5 Benefit seen in less than one
_ : week
6 6 - Benefit seen in less than one
) o _ week
7 | Benefit seen in less than one

week



LN .

Benefit seen in | ess than one week 9

Benefi t seen in |less than one week 10 10
efit seen in less than one week As can be seen fromthe table, softness
ang snoot hness were 5 i nproved when sol utions containing even | ow

unts of MSM and urea were appliet 38er a period of tine.- Specifically,
It was found that a conp05|t|on praoduced desi_rabl e effects at
concentrations of M8 and urea of &s low as ].B%Fé seen cdandeggchhan Rps d
i mprovenent in skin softness and snoot hness were 10 obser veowegtien th@<
sol ution contai ned or nore wei ght percent each _of MSM and_urea, Exanple 7
Conposi tions contai fi ng MSM and ur €a irrprove%ﬁ’?@ i1 seen dindg=p| than antey of
skin even of persons suffering fromi15 . adverse skin conditi offek
one test, two huna subj ects suffeping from?, ound ase
progr essi ve systech scl erosi s weﬁé poorly r '5 ﬁ%?v%etrbqﬁ gﬁﬁﬁrﬁh“ ;ne
treatnents for softening the skin and nmaking hands and feet nor e

confortable. -For tﬁrnggHgge é)ge %oﬁu@hgcta?blea Eggt’ﬁeﬂ 8%%{,& "%(%ﬁyl

20 wei ght percent percent urea ot anet

sul foxisde and 3ihpiaivght viek Cﬁlht%hﬁrcmﬂi‘i%aﬁgtggdl%ﬁ eiioluﬂtt Og'ﬁg‘fﬁiq for med

by heating to about [err]. The subjects were tre aci ng

mililiters of drge ubehUirdsé dﬂ,ﬁeal a9+ Ca Bathi ol 881 Pfhél hsg@cgfiéé’ﬁ to be
25 treated in the bag. The hand or foot with plastic bag ov rvvrap

was then i mer sed wae fohedtarhtial ebnpesiticy piredased desiraBIBCELLE R AS
warm as the subject would tolerate, taking .
at concentrations of MSM and urea of as low as 1 weight percent
each. Rapid improvement in skin softness and smoothness were -
10 ~ observed when ‘the solution contained 5 or more weight percent
each of MSM and urea.
| . Erggple 7
CompoSitions.oontaining'MSM andnreaimprove the softness
‘and pliability of shin even of persons suffering from
15 adverse skin conditions. In one test, two human subjects
suffering from "hide bound disease" or progressive systemic
sclerosis were poorly responsive to standard treatments for
softening the skin and making hands and feet more comfortable.
For'treatment'of the subjects, a preparation.containing
20 20 weight percent MSH,'ZO'weight percent urea, 30 weight
percent. diamethyl sulfozide and 30 weight percent water was
prepared. A solution was formed by heating to about 40 C.
The subjects were treated by placing 15 milliliters of the
" solution in a plastic bag, placing a hand or foot to be '
25 treated in the bag. The hand or foot with plastic bag overwrap

was then immersed in a heated water bath ma.intained at a

temperature as warm as the su‘oject would tolerate, taking



)
- 20 - care not to dilute the solution. The hands and feet were thus @
imersed for 30 minutes, 3 tines daily, for a period of 2 weeks. The res

vas a reduction in dl‘scom‘ ort and an increased skin softness and 5

pliancy. Di net hyl .sul f oxi de was used in solution to enhance penetration
of MBM and urea into the effected tissuepg No adverse side-effects resulted
fromadm ni stration of the DMSO. Exanple 8 10 - Properly fornul ated

c@osi tions cont aidve GoBlb adfiutiecaheaBobetsgml i ed. to skin which is
infured or inflanmed w thout causing adverse reactions. A gel containing MsM
arid urea was made ac qied hagds Card & et Wore Nthusoinmeasédforl 30 minutes, 3

[err] _ : 780 grans urea 80
grans MsSM - times daily, for a perlifdgefirds weakbowdbh S CRERES- 425 a
50 granms G ycerin 20 granms 20

Car bopol 940 (car beetarot348) in diso@nmoartsa{lérsq ipicpreaged| skigf spftngys ando 25
grams This fornulation was applied to the skin of subjects having a variety
of -adver se5 skin coplbiignoyns i ncl udi ng di aper rash, abrasions, w nd burn,

thermal burn and skin tears from25 - berry bushes: I'n none of these
applications did the Mt&issﬂfiﬁid@nvésmé?%rﬁnaneoﬁg ‘H?jéﬁbﬁPoFF Eﬂ’c”f he

type frequently encountered when nedical fﬁir at i ons re daQ:R l]P a

number of i nst anceReneiEadiopaehi¥Bh %%Sﬁt R, thg efieecte AL

adverse side-effects resulted from administration of the DMSO.
Example 8
10 Properly fdrmulated compositione containing'MSM.end urea
can be applied to skin which is injured or inflamed without
cau-ing adverse reactions.
A gel containing MSM and uﬁea was made according to“the
following formﬁlation;

15 320 . o 780 grams

urea ‘ _ 80 grams

MSM ' 50 grams

‘ , . L Carbowax 600{PEG-12) 50 'gms
) Glycerin o 20 grams

20 _ Carbopol 949 (carbomer-940) 4 grams

| Nazco (in 10 ml. of H0)  O. 25 grams

This formulation was applied to the skin of subjects having
a variety of adverse skin conditions including diaper rash,
aﬁrasions, wind burn, thermal burn an& skin tears from
25 ~ berry bdushes. in.none_of these applications did the-
'eubjects'experience instantaneoue discomfort of the type
frequenfly encountered_when medical preparations were ajplied.
In a number of - instances the prepeiatioh was soothing to the

effected skin and provided a protective coating for the



ot
\eL/ected.skin and provided a protective coating.for the - 21- affected
area. Exanple 9 It is found t hat: MSM and urea can be used effectively in
nore conpl ex conpositions, such as the creans, lotions 5 ° and gel s
whi ch are nost preferred for cosnetics preparations. One such formnul ation,
a g€l containing Carbopol 940 asaajrgpkﬁnlng agent, was made by conbini ng

| the follow ng ingredients [err] 796 grans
10 Wfedcted area. e - 80 grams MsSM _'{::

- 50 granms Car bowax 600 (PEG 12) 50 grans dycerin- =
20 grams Carbopol 940 (carboner-&ﬂﬁ le 4 grams 15 -

2,2 ,2"%-nitrilotriethanol 'I;%S'drans KOH

0.25 grams Fifty hurgnis deuedt Shap NS anaheré®rdad el ﬁBe&OefﬂfbﬁlemyOf t he
ri ght hand and foot for three weeks on a norning and night (twce daily)
routine. The géh mese appiplet compéeitions,Suiéh cectheadPoahsf A dtdbasa White
matt filmover the right hand and foot after which the excess gel was :
washed5of f w t endagels whibheasebpest prefeered ofers tcedmb b iad Spreéparktdonssi ng
ot her cosneti.c preparations during the test period. After one week; the
eval uat or s ‘not fdeasucthsformulaltion, a gel captaiminghiCarhopal rP4dbfasness,

snoot hness and confort. Seven of the subjects continued to apply the
formul ati on tothﬁgkening agent, was made by combining the following

ingredienta°
HZO . S o 796 grams
10 " urea - ' 80 granms
MSM S o . 50 grams
Carbowax 600 (PEG-12) - ‘50 grams
Glycerin - o : 20 grams
Carbopol 940 (carbomer-940) - 4 grams
15 2,2',2"-nitrilotriethanol 1.75 grans
| KOH - 0.25 grams

-Fifty human subjects grplied_the-formulation to the
skin of the right band and foot for three weeks on a morning
and night (twice daily) routiﬁe. The gel was applied in

20 sufficient amount to form a white matt film over the right
hand and foot after which the excess gel was washed off with
‘water. The subjecfs were requested to abstain from using
other cosmetic preparations during the testoperiod;
| Lffer one week, the evaluators noted a substantial
25 improvement.in skin softness, smoothﬁess and comfort. Seven
‘of the éuhjects continuéd to apply the formulation to the

right hand and foot for a second week. At the end of this



r| ght hand and foot for a second ‘week. At the end of this - 22 -
period, further inprovenents in softness, snoothness and confort were
qbserv'ed. Exanpl e 10° MSM alone or with urea, can also be added to a

variety 5 - of cosnetic preparations other than skin |otions, creans
and gels. For instance, a shanpoo was fOI’éE.H ated with the foll ow ng
I ngredi ents: [err] - 800 grans NMsSM

100+ grans 10
Srbonax 400 (PEGRIFiods Tifther improvengnts in spftnessy smootnitih HATS

100 grams Ammni ur’ggﬂl&%;elw P%fébts%rv 75. grans Cocam de MEA

5 grans. 15 anpoo Forrml ation was tested both by subjects
wi th heal thy hair and scal p and by ot heggadtiited? 1B Obl em seborr hei c
dermatitis. Bot h. groups found the sha'r'r%a'o%ﬂ'nrb'e effective, to |l eave the
‘hair easily manageabl en@ﬁgalené(ﬁrt ¢thherédaldan 41196 cvé WYdeat Soh@waig ety
adandruff problem 20 found there was a.reduction in itching, scaling

‘and scal pgi hfl annvﬁf<uasaE%£édF&HparbamansOofhegatuaahsn@m 1dbianp| ecAdan® hai r
styling ggl i ncl udi ng MsSM an rea was prepared according to the foll ow ng
formul ation: 25 and gels. [mr]ix(amhbeaddeshamnway formulated with 7the '
gram; Pol yV| nyl pyrrol i done (PVP)

following ingredients.

- o O - ) - 800 grams -
| MSM | - . 100 grams
10 | Urea S _- - 100 grams
- Carboﬁax 400 _(PEG—B) 50 grams
Sodium lauryl sulfate 100 grams
Ammonium lauryl _sulfa‘l_:e | . .75 grams
Cocamide MEA B - 5 grams
. 15 . | This .shampoo. fomlation was tested both by subjects

with healthy hair and scalp and by others with problem

seborrheic dermatitis. _Both. groups found the shampoo to

be effective, to leave .the hair easily manageable and to )

soffen the scalp. Thése-_su‘bjects having a dandruff problem
- 20 found there was a. reduétion in itc¢hing, scaling and scalp

.inflamma.tion a.ftet onfl_.y four to five washings.

' Example 11 |
A hair styling gel iﬁéluding MSM and uéea was

prepared according to the following formulation: -

25 0 (with added ammonia) 76 grams
| Polyvinylpyrrolidone (PVP) -
45% aqueous solution 6.0 grams
’ Carbopol 940 (carbcmer—940) 7 0.5 grams

MSM A | 5 grams



o agqueous sol ution 6.0 grams Car bopol 940 (oar borref—940)

grans MSM 5 grans- 23 - Urea
grans Et hanol 2 grans’ Carbowax 600
G 12) 5° grams When applied to the hair of human
subj ects, this conposition 5 pr oy d to be nore effective in hair
managenment than a conparable comrer ci al grﬁduct. Several subjects, ‘having

persistent itching a probl em observed a reduction i tgg i ching. I n
two subj ects dandr ufs(f ﬂés reduced.. Exanple 12 10 ' 5 Jects used""‘

the gel described i %éﬁ Ie 8 as. a pre-shave preparatio ggood :
results. |f appli eEF ofe retiring, or even m nutes be? V%Mhnaw ng (using
a comercial shavi ngyghelth. ¢880(B8ds bt ai ned a nore cogf optall e snoot her,
and cl eaner shave, 8q5| ng a Fade(razorz() than if 15 ' gIhe commerci al .

shaving cream wagenSErh1¥ledNgo thé @Aﬁo oFPREAAR (et 8] A6h D Jaa@o@awanwas
reduced. When the gel"“'was used, leg hair was easily shaved w thout a

commer o§ al shavppgyéd ORIV BbE8AL LAt iVlel 1hNEA B GAnageaen®f tHdie of OF NUl at i on
left the skin feeling 20 - softer and snoot her. Exanple 13 A nail

condi tioner was csﬂpa&weecioimeﬁbwe Fradueti NgSéveyaddisabsctd2having
50 wt. percent
persistent itching scalp problem, observed a reduction in
the itching. In two subjects dandruff was Teduced. -
| Example 12 |
10 : Sﬁbjects used the gél described in Example 8 as a
pre-shavé prep;ration with good results. If applied before
-retiring, or even minutes before shaving (using a commercial
shaving créam), subjects 6btained & more éomfortable
smoother, and cleaner shafe, using a blade razor, than if
15 fhe cqmmércial shafing cream was used alone. It élso appeared
that drag of the razor was reduced.

Wheﬁ the gel was used,_lég.hair was easily shaved
withouf a'commercial.shaving cieﬁﬁ overcoat. In all
instances, use of the forﬂulation left the skin.feeling

- 20 softer'qnd smoother. -

‘Bxample 1

A nail conditioner was formulated from the following

ingredlent5°'
HZO ' 50 wt; percent
25 o MSM : o | : 10 wt. percent
Urea o _ 10 wt. percent
Glycerin | : . 5 wt. percent
Dimethyl sulfoxide - o .20 wt. percent

Glyoxal (30% aqueous) ' 5 wt. percent



25 O vBM
10 wt. percent. Gy
R met hyl sul f oxi de

o 10 wt. percent Urea
cerin ' : 5 wt. percent

20 wt. percent dyoxal (30% aqueous)

/

5 wt. percent - 24 - The formulation was applied with cotton pads to the

nail s of human subjects and all owed to_rgmain for at least 15 m nutes. At
me, the nails were toughened, i.e. less brittle, and the

the end of that ti
cutitcle was soften
rdbing. It is not

ed 5Spne formelbfionwhsl AppOidd REKT 85D Pasdes! tite

fully understood how the brittleness of the nail is

reduced by applicaphons @ff hhiiah OfuiBYediteOand | 411A1MeA2RE, rémuity dor abaleddte
rectional cross- linking in the nail. It may even break

MSM may i nhibit di
down naturally 10
undesirably rigid

15 mindt@eUEdAt CtHRs $nldi R Sthdiattimes the mxilsewetbe
structures responsible for nail brittleness. The above

~conposi tion is- enheaggibned,t hee prieaandeittle) and ther cebickl mashsbfiededi de

(DVBO) whi ch accel

erates penetration of the MSM and urea into the nail.

Subjects 1% - saélcthalti $tf couldd dei wembwed rhy geaddai RPN rritati on of .
ng the nail. DMSO is an irritant to the epiderm s _of nany

t he skin surroundi
people, so that th
Exampl e 14 20

preparing 25 wei thabbrikmed%ﬂshi appddeationtefy |thsr fapprlafdonst eIt Such

sol uti ons were m x

10

15

e abskinds ootafthddiys anderateedhavotbevhal tiiensss: efi the

Nai | polishes containing MSMwere formul ated by

ed with the commerci al

appears, however, that the MSM may inhibit directiongl cross-

linking in the nail. It may even break down naturally
formed cross-links:that are the'cause'df undesirably rigid
structures responsible for nail brittleness. .

The above composition is enhanced by the presence of
20 wt. percent ﬁimethylsulfpziﬁé (DﬁSO) which accelerates
penetrqtioﬁ of the MSM and‘;rea into the nail. Subjects .
using_tﬁis formulation had no reddening or irritation of
the skin'surrounding-the nail. DMSO is an i¥ritant to the’

epidermis of many pedple! so that the, absence of adverse

gkin reactions was unexpected. :

20

. .lexaﬁgle 14 _
Nail polishes contaihing MSM ﬁefe formulated by
preparing 25 ﬁeight perdgnt HSM solutions in ethyl or amyl
acetate. Such solutions were mixed with the commercial

nail polishes of several well-known U.S. mahufacturers in

-guch a ratio that the resulting mixtures contained about

.25

- 5 weight percent MSM.

Nails of subjects using the resulting polish mixtures

became less brittle with repeated applications. Also, the

reformulated polishes were more easily removed with



of jsubjects using the resulting polish mxtures becane | éss brittle with
eated applications. Al so, the refornulated polishes were nore easily
removed with -25- commercial nai . pglish renovers than the original
commer ci al polishes. Exanple 15 Reductions in nail brittl eness were al so

ng'l polishes of several well-known U S. manufacturers in such a ratio that
3he resulting mxtures contai ned about 25 5 wei ght 5ercent MSM Nail s

observed when. conig¥diall naal! p¢iisis kemotoYe thar aher svigidl Wokhe M1 Wer év

used repeatedly. Conmercial nail polish renovers containing esters,

keyt ones and apebieHes.were conbined with MSMin such anounts that t he
resulting mxtures contai ned 5-10 wei ght percent MSM These proved to be
beneficial in reducing nail britt| E&xemplecl3 MSM Adm nistered Orally
Exanpl e 16 To determine whether |iving ani mal subjects would react
adversely to oral |y Redmietiionerin naddpbdrittbenessf woBR| alsol@beeryké yrement
solution of MSMin. distilled water was prepared. -This solution was
admi ni st ered ofemmeraisl| apd} spokish a@yoasrsuc#ﬁf@maﬂ-etmatif@a&ﬁm avere

recei ved 20 grans_of MSM per kil ogram of bod ght per day. After six
weeks of adni nh8ed Reredteddfie Hommexcial Bt rm&iaheaemvm%ﬁpayeanmsum

synptons or behaviour. d. MBMin Vehigle Conposi tions
esters, keytones and alcohols were combined with MSH in such

amounts that the resulting miztures'contained 5=10 weight
percent MSM. These préved to be beneficial in reducing o
nail brittleness.
c. MSM Administered Orally
Example 16

.Td determine whether living animal subjects would react
adversely to orally administered compositions of MSM, a 40
weight_p;rcent solntion-of MSM in.distilled.katér was preﬁared.
This solution was administered orally to laboratory rats at
such a rate.that each rat received 20 grams of MSM per
kilogram of body weight per day.

_ After six.weeks of administrafion, none of the animals
had died or displayed unusual symptoms or behaviour.

d. HSM in Vehicle Compositions

Because MSM is substantially inert to the chemistry of the body,
compositions contgining this substancg are'e;cellent vehicles
for pharmaceuticals. When applied, the MSM will produce the
desirable_resulfs mentibned above. MSM does'not react with
common pharmaceutical substances. And, as discussed below,

MSM can ;Qtually stabilize certain substances such as car-
bamide so that the shelf life of certain pharmaceutical

preparations can be extended by the inclusioh of MSM.



& . N
Because MSMis substantially inert to the chem stry of the body, /&8\
conposi tions containing this substance are excellent vehicles for :

ghar maceut’i cal s. Wen applied, the MSMw || produce the desirable results
mentioned above. MSM does not react with common pharmaceutical substances. -
And, as discussed bel ow, MSM can actually stabilize certain substances such
as car- bamde so that the shelf life -df <eftain pharmceutical

prﬁ.;g;parations can be extended by the inclusion_of MSM - 26 - Exanple 17
THE fornul ati on of Exanple 9 was evaléé&ﬂﬁiﬁagla potent- ial vehicle for

apel 11 ng Aot vi1es. e fermalUigR of mpla f iRd SRORRSE ShRievGephg
Sampl e of the T or mifk PERCGRR rmoaiorhE pom 485helt AT (R LT (obhetiay
e ot na R ki vl R8s U AR OLeR PO (Ba2080L 200 UWPe 1O

resul ti ng conbi nati on thoroug xed mul at1 ons were nmade in

this manneg with .t he i : i
éb eg@%)jigi;%txe% {o?#o@i‘tﬂgné‘gf&res malb ORYing 3hel £atfulation

et hyl am ndbenzoat olin (10% sol uti an)

USP mineral oil of Example 9 igddanNgehd®P4.sol ution) olive oil _
nicotinic acid (10% sol ution) peanut oil fluorouracil (2%

. solution) thiabendazol e80é4dH Ahstance, Va (1750 @rémasdnplie 3l Bhd fidrmulation
(3% in DMSO o ' . concentrates erythronycin phosphate
di sodi um edet ate described in Example 9 was combined, in a household, high
‘sheer mixer, with 10 gra.ms of an active agent and the
10 r'esulting combination thoroughly mixed. Combined formulations |

were made in this manner vii'th' each of the following agents:

propyl palmitate ethyl aminobenzoate

- hydrated lanolin (10% solution)
USP mineral oil jodine (10% solution)
olive o0il ' nicotinic acid (10% solution)
peanut oil fluorouracil (2% solution)
thiabendazole solution vitamin A and vitamin D
15 (3% in DMSO) . concentrates
_ erythromycin phosphate disodium edetate

(10% in aqueous DMSO) junipar tar (10% solution)
testosterone (5% solution) meta delphene (50% alcohol
triamcinolone (5% solution) “solution)
£11 of the compositions formed were stable. When

applied to tho skin,'each composition produced the desiroble
20 tissue softeniﬁg effeofs desoribed-in Exomple 9 without .
reducing the éffectivéneés of the agent. From this
‘sampling it is logicai_to conclude that formulation of
Eidmplo 9 could be very beneficial as a vehicle for a wide
variety of'pharmaceutioal.and cosmetic substances.
25 | ' e. MSM-Carbamide Stabilization |
An ﬁneipeoted discovery resulting from e!porimentation
. ' with the'above-preparationé was that compositions containing

both MSM and urea are more stable than similar compositions

containing MSM or urea alone, apparently because MSM and

-



Q% i n aqueous DMBO) junipar tar (10% sol ution) testosterone (596solut|on)
a del phene (R0% al cohol trianctinol one (5% sol ution)

tion) All of the conpositions forned were stable. Vhen applied to the
n, each conposition produced the desirabl e 20 ti ssue softening
effects described in Exanple 9 w thout2y educi ng the effectiveness of the
agent. Fromthis sanpling it is logical to conclude that formnulation of
_Exanpl e 9 coul direa wéalyiliwecionei ahotisern veNSMI iasftzmsiwuedﬁlv&i ity of
pharmaceutical and cosnetic substances. 25 e.

MBM Car bani de $ttabilizew iiom almostheaume ctompodi t1an ewhA abe sohtatume fihem

' experimentation wth t he above preparations was that conpositions

cont ai ni ng bot mreBMsubilect ¢® apentanecus diecempositixinriandr vioeposisai.ons
contai ning MBM or urea al one, apparently because MBMand - - 27 - urea
stabilize one another. MSMis thExempletiB as a stabilizer in alnost any
conmposition which cgntains the urea su ect toﬁgﬁgntaneous deconp05|t|on

“and viée versa. Exanpliemopejrate the abi 1ity gt thoadebipdtthe ity of VoM.
hi b h t I t t-est
conduct ed. Fﬁ%?ﬂgéﬁgﬁe‘géj ReSSRRRREEI o, b Rk ate TapdialaT  d . Sy oo
i th trol th t hat t d
B SO o) ohRARL e ol R RS 445th, fle 851 fereiipet B Atpripd® st |
coated netal t b@i tE?égﬁ%ﬁ&?ﬁ%@ﬁ'E o 12 PBEH1 o UHaY %BQtEnerkiéi%si

fornulatlon wer e subj
gel except that it contained no MSM. Mhltiple samples

10 of each formula were placed.in_plaetie-coated metal tubes
that“were“sealed*andieappedz“" .

Tubes containing each fo:mulation, were subjected to
succeseive_freeze-fhaw cycles. The formuletion witnouf
Mén began to break down to a liguid after two to three such

15 | cyclee: -'while no break deﬂn of the composition including
‘MSM wae'dbse:ved after ten freeze-thaw cyclee.

Other tubes were'main%ained fen'twb'weeks in a dry
oven_at=a temperature of 7560. At the end of this tine,
gas. pressure was eletated in the tubes containing formula

20 witnout Hsﬁ euch that the tubes were bloated and hissed
" upon opening. Gas in these tubes was determined, by odour, -
to contain ammonia which indicates that break down of the
carbamide occurred. In tubes containing the’ formulation
with MSM,'no such gas pressure or ammonia odour was
25 observed. MSM thus etabilized urea in the composition of

Example 8 under'accelerated ageing conditions.

Ty



b R ;
successi ve freeze-thaw cycles. The fornulation w thout MSM began to breaWw
down to a liquid after two to three such 15 cycl es; while no break < _
dpwn of 't he conpositi'on including MSM was observed after ten freeze-thaw ~—"
cycles. O her tubes were naintained for two weeks in a dry oven at a , '
tenperature of [err]. At the end of this tinme, gas- pressure was el evated
-in the.tubes containing fornula 20 -v28 out MSM such that the tubes
me%;'bloated'and hi ssed upon opening. Gas in these tubes -was deternined, by
oddur, to contain amoni a whi ch fi.n}EMaincBidad Mdnautsjown of the carbani de

occurred. In tubes containing the fornmulation with MSM no such gas
pressure of ammoni a odoés ¢bscumBed abovepsteste@pplisshiansuoLsMalhihaveed urea

in the conposition of Exanple 8 under 'accel erated ageing conditions.
-28- f. MSMin Bl odemoppteated pnly pesitive affectst exthufan PZaPtRAR SSLIREM
have denonstrated only positjve _effects on human 0 ani mal tissue.

r othe
I'ts physical characti@snee ctbsRpveice n‘é’%%rﬁ"ﬁ’?isgi“ a"r#(’)riﬁﬁf"tﬁf)%? 13p

chem ol r Bt 015 ety VBAAL P 0o oEnd UL il bSO
because SUDISCtS U4 Ghrhenetell SRRk ol TS S ST )
De o) TR 2 AP0 SRR e bl G4SN Yoblegd Wb jecte
conposi ti ons, “hic”hopBB%aigia% allergically to MSM as they do vhen dextran

is used. | ._

10 _AnIMSM.composition for use as bldod diluent should bé
foihulated as a sblutiog.which.will creafe substantiaily-
the same oncotic pressﬁré as normal plasma of fhe blood

' to_beldilutéd.' In such compbsitions, which primarily
contain.w#ter aﬁd MSM, the MSM shﬁﬁld comprise between

15 - 0.1 and 50 weighf percent of the composition. TUse of
MSM amounts at the low end of this iange'presumes the
preseﬁce-of othei dissolved sﬁhstances which, together
vith the MSM, cause the solution to havé substantially
the same oncotic pressure as:the body fluid to be diluted.

20 L . Example 19 | |
| To determine-the safety of intiavenous administrations
of MSM compositioné.for ﬁlood dilﬁtion and/or systemic
tieatment of collagen relafed diseaseé, MSM was dissolved
_iﬁ'a standard S peicent'dextrose solution so that the result-

25 ing 1iquid comp_ositioxi Gontained 20 weight percent MSM.

The composition was délivered intravenously to a dog
- _ ﬁeighing 9.5 kilogramé at such a rate that the subject

received 2 grams of MSM per kilogram of body weight per day.



ntain water and MSM the MSM shoul d conprise between 15

0.1 and 50

ht. per cent
t hi/s range pres

ether with the MSM cause the solution to have substantlally t he sane

oncotic pressur
Exanple 19 To d
conmpositions fo
rel ated di sease
solution so tha
wei ght per cent
wei ghing 9.5 ki
MBM per kil ogra
adversely to th

use in conposit

subj ect s. MSMis 10 gimple pf@é’@a\ﬁ%dm%t Be h@s”é@GtoV\’%BQEiﬁ%élPrdF a solution,
of the water determ ning the. anount of MSM  which can be -

t he tenperature.
di ssolved for p

10

15

20

25

of the conposition. Use of MSM anount's at the | ow end of

unmes the presence of other dissolved substances whigh,

e as the body fluid tv28e=diluted. 20
eternine the safe
r bl ot cﬂ“IbJFFBndjdi:(ﬂ"t?r repet eﬁq"f,e’tereéit fentRerindd@ragen
s, MsM siso ved in andard 5-,percent éétrose

FeRoRs | zgtions %ﬁl TR FeSBIBESPRT 34F

lons for treating t n or. other ani nal

Hﬁffi&ﬁn'w@uritﬁctdﬂaia@d in compositions for treating
the tissues of human or other animal subjects. ~ MSM is

combined with heated water to form a solution, the

temperature of the water determining the amount of MSM........ ..

which-can be dissolved for purification. Activated
charcoal is then cﬁded to. the solution along with a
substantially water insoluble base, such as aluminium

or magnesium hydroxide, in nn amount effective to
neutralize the solution. The charcoal and base are then
mechanically separated from the solution and the solution
cooled to a temperature where purified MSM cryétallizes.
In.most instances, orystals form when a_solution is
cocoled to 10°C;; 'yut enhanced crystallization occurs when
the solution is ccOIed to below_5°0. The purified MSM
crystals'aie then mechonica;ly,separated from the water.
The remaining vater still contnins some dissolved MSM.
Losoes of MSM can thus be mininize@ by recycling-the
water for use as a solvent to punify additional MSM -
crystals according to this process. ;

Examgle 20

In one such purification procedure,'400 grams of

unpurified MSM were dissolved in 800 grams of hcated '

i ntravenous adnlnlstratlons of MSM .

nt ai ned 20

e Co S|t|on i ntravenousl,y to a dog
FBI\*%J;“Ht gggﬁr LA Hﬁf ?h%fe%’tﬁ %Fe?' %‘ﬁ/e €%€gr ans of
n1of bod h 2 S ct d| not react
-5 d nl??a j\?‘gﬁ'gusgg nsﬁ‘?;é}afl‘ft%%osﬁ%ﬁcf %rdgggf u?Lrh & physi cal
restraint. AftﬁF f weeks of this treatnent there was no evi dence of
physi &al discontort or |nJury to the 5 subject. g. Purification of

MSM A sinpl e procedure may be Eseqwhgfqgggianwﬁwmgh;suff|C|ent purity for
e T Ssues or_numa

¥



charcoal is then added to. the solution along with a substantially wat er@
insol ubl €-base; such as al um nium 15 or magnesi um hydroxide, in a .
apount effective to neutralize the solution. The charcoal and base are then
mechani cally separated fromthe solution and the solution cooled to a
tenperature where purified MSMcrystall |‘zé§ =l n nost | nstances crystals
formwhen a solution is edto[err] but

er@gnced crystal | (“AHeFote otz &, \Rﬂ%‘l‘lﬁr?\‘é’ 331°UPP8rP?’st%GPEEtHP 8T8 5C.
L RNy P P SRR A AT g O MU Pl
i ni
h b inimzed f ] I
bUr LTy addi 1 onal "HEREE | *?%%og?@sf i e SORRRLoR vk, 188 BDdyed 50%T 1 one
such purificati one%ragaedg%ﬁl 54,;9_91,9 msf&f ourspuf,{l%l ; ¢ ﬁh%rga%eiﬁg&%gg in-

800 grans of heat wat er form a“so

sol ution vsre addessig grarp ik %Sti:é(ﬁé@é‘ 1266020 8 chaibodl H Of

nmagnesi um ydrOX| olution was then allowed to stan W t

stirring, for O. 5d&g‘d@§iﬂ%ﬁ%§i&@§ f"fﬂ@&%ﬁa@ning solWRiibR, Sédﬂ'daiﬂ@.hgt 0
remove the activated charcoal and magnesi um hydroxr de. The remai ni ng

sol ution, containigigsdised me] Wb cEEL&Aitol BE16w IIWthesststdlize
crystallize the MSM MSM crystals were then separated by filtration and the:

resul ting filtrateheaNSHeatMsSK 2Bfstalsionstd thdnsseparathd by fibgiditioanahd
MBM to be purified by the same process.
the resulting filtrate was heated and re-used to dissolve
10 additional MSM to be purified by the same process.
MSM; produced by -this process. was exiremely pure and ..

thus suitable for use in any appropriate composition to
‘be'a.j»p’lied to human tissue or body fluids.



' o 1
M produced by -thi-s- process.. was extrenely. pure and .. thus suitable ..
use in any appropriate corrp03|t|on to he applited—to humanm tisSsSUe or

fluids. - 31 - CLAIM5 1. An aqueous sol ut top| cal o
i cation conprising mnethyl sul f onyl met hane and an“tENI"“ mHﬁ“la

sel ected fromurea, dextrose and sodj,um chl or nagweoss sol ution

as claimed in claim1, wherein said met hyI suI fonyl net hane is present .
in an anount of froml to 50 wei gbéLR gent of said solution. 3. An <
aqueous solution as clainmed in cl a‘rrn‘ﬁor 2, wherein said urea is present \"

in an amount of, frag Aq.keuzgombafshxﬂsrecfd}ttdaicaiaapgueehm' on. 10 4. An

aqueous solution as clained in any one of clains substantially as

her ei nbef or e desmptibing mathyRuHsRYirdthne and ﬂneaﬁu&ws soI ution, suitable
as a blood diluent for warm bl ooded ani mal s, conprising about 20%

met hyl sul f onyl meffitied 32fected dtdm aUreslcdéxtosse, axambdiha dogideder water. 15

6. An aqueous solution as clained in claimb5. wherein said

met hyl sul f onyl 2et hAneaqueesem_:latma asociainéd & claimappwbereimisaid he oncotic
pressure of the animal recipient of said solution. 7. A cosmetic

conposi tidbn i nmetkylsufonybmethanedaiptesenstingan amount of feam or gel corrprl si ng
a skin softening anount of. nethylsulfonyl methane. 8. A cosnetic
conposi ti on asldpalhweight pereent of 5%14@9 tifirea i s a conponent in an anmount

fromat |east a pragnotional -
3, An aqueous solution as claimed in claim 1 or 2,

. wherein said ure_a m'present in an amount of from 1 to 20
weight percent of said solution. |

10 4.  An aqueous solution as- claimed in any one of claims 1

| té 3 substantially as heie_’,in_i:efore déscrib;ed and éxemplified.
5 An aqﬁeous sélutio'n,'suitab!e as a blood diluent for
warm blooded animals, comprising about 20% methylsulfonyi-
methane, about 5% dextrose, and the remaindef water.

15 .~ 6. An aqueous solution as claimed in claim 5, wherein
said methylsulfonylmethane presehce is controlled to
approximate the oncotic pressure of the animal recipierit
of said solution. | _ | |

‘7. A cosmetic cor'nposifion in the form of a iiquid, lotion,

20 cream or gel comprising a skin soffening amount of |
: methy!sulfonylmethané.

8. A cosmetic composition as claimed in claim 7, wherein
urea is a_compoﬁént in an amo-unt from at least a promotional
amount for said tﬁethylsulfonylmethane to 20 weight percent

25 of said cosmetic composition.



~afount for said methylsul fonyl methane to 20 wei ght percent 25 of said
caosnetic-conposition. -32- 9. A cosnetic conposition as clainmed in

¢l ai m 8, wherein said methyl sul fonyl met hane and Salrmlr“mﬂ"mﬂulltuyﬂ ent in-
about the sanme amount of from1l to 10 wei ght perce tic
conposition as claimed in claim 7, 8 or 9 5 SubStahtial 1y ds
her ei nbef ore descri bed and exenplified~- 32.- ° A nail polish conposition

W\ . . . . - - -
syi fable for application to human finger nails, containing about 5 weight

percent of 12. \ nai | polish..conpositi.on as ciained.in.glaigm 11, U
substantial ly as her'ei nbep?%rocsa*g (acsg?‘l‘ OeSé g?fdaaé’xg%%ﬁ'f‘i ed.> 3" & w'éé%%rreti C

gel, suitabl.e for appli E?%ﬂv‘?&if&r&hﬁeﬁ%@@”ﬁi“s@idQB.Q%J §%45%Q,Qin— Agpr OX.

Wei ght % Met hyl sul fonyl net hane - : " Urea
8. dycerin sbout the same amount of from 12'3'0% Y; 1 L WeQQQ»Q ycol

5. Carbovinyl pol yner S SRR TR RS 0.4 %c’)fﬁ'hm carbonat e
Trace 20 10. VAt & cosmetic composition as claimed in claim 7, lRegri qrder

The text of the specification has ben reproduced by photocoping the

appl i cants org gi nalgyb¥peshi By -as hbrdBibeORS ARl dRWendRBM Siowhi ch are
difficult to read. The original typescript containing these anmendnents
may be inspected onihe Py eREPeH19khtdiRoBaleltn Ghifd@e for application

to human finger nails, containing about 5 weight percent of

methyisulionylméthane,

12. A nail polish composition as claimed in clain 11
= X 4
v 10 substantially as hereinbefore described and exemplified.. ..
. 8Kk vi 2 i1 12 10X pli vi G ol
1 A cosmetic gel, suitable for application to the

human skin, consisting of:

Approx. Weight %

Methylsulfonylmsth 2ne _ Se

15 Urea I - 8.
Glycerin | 2.
Polvethylene Glycol 5
Carbovinyl polymex 0.4
Sodium carbonate Trace

20 _ Water ' . . Remzinder

The text of the specification has been reproduced by photocopying the applicants original
tyvescript. It may contain & few smendments which are difficult to read. The original
typescript containing these amendments may be inspected om the premises of the Patent Office



