USE OF TARGETED OXI DATI VE THERAPEUTI C FORMULATI ON I N

BONE REGENERATI ON BACKGROUND [ 0001] Thi s application
w@b@smeo4ps i ority to U S. Provisional Patent ApptT/U81008016186

Serial Nunmber 60/569,554, entitled "Use of Targeted

Oxi dative Therapeutic Fornulation in Bone

Regeneration” tiled on May 10, 2004, the enti re

content of which is hereby incorporated ref erence.

USE G00TARGETED-0XAD ATV THIRAPBUIICLRO 'éhﬁc’HQN E¥ BONE
cont ai ni ng per oxi di c RIPGENERATIQNI dati on products,
its nethod of preparation, and its use. Mre

BACB@%@@L ! Zél tggn;ag\sf?tnut iogno: e:° gutr ﬁil fa?u gn whi ch
" P ThEL SRt PR ceridy oF & prP B BiabERGne pppljation

Serial N%Hb@r 6(975@9 954, lehtife U sdior Targeld @Hdﬁiﬁbéglﬂfére@)@ﬂﬁ@F&hﬁﬂatlon in
oxi di zi ng agent’; a penetrati ng solvent; a dy

BoneRegcatmation’ Eed be Maydd, 294athe cating carferiof ﬁ@lqhés hqg@]:méncorporated
b reg ound. The invention also relates to the
YIHE&4r ati on of the pharmaceutical fornulation and its

use in bone regeneration. [0003] Muscul oskel etal and

| i ppory au ﬂllhe%[re%eﬁt iBehtionif] #6006 8 bhrapditichenniamitgyidroxidic species
devel oped an

devel opi ng parts of the world onger . .
or omdaﬂen@yqﬂ@é alﬁﬁclpeth%c)gﬁew@r%ém Ysgindyiore %neméi%a@x (R invention
relattpsqgld ﬂB z%g ﬁ%ﬂ?ﬁﬁ?&%ﬁf‘on o“??oﬂrﬂﬂ?tg)nvg‘ﬁﬂ?%ﬁitﬁﬂe'ﬂé%ﬂ id&Fecies or

| sease wor US al on

reactaﬁl pisﬂmdmteeulﬁflg fiom dxddationadsholefmiatabdund, in a liquid form or in a

muscul oskel etal c¢qgndit.ions ambunts to .nore than,$250 . .
solutign, py & op¥gensroRiaINiYg P idiZiReACRL APEIGTLLE ?@ﬁelﬂ'z%)mw%mng a
cheldt&e rﬁlé’ﬂﬁb%d hﬂ&ﬁiaﬁb @S coMm c ﬁeuﬁd"e TRenYEntlon Xl@é”r@lates to the

I nCr eases, e total annual di cal costs of these
prepamafion ofthe phhrlmaccuttqahfmernulatlpn eneits use iliiboneltageneratian. den

|ncI udes costs and fees associated with hospital and

el DAL " Miseiffoc Bl 5 5o B o ¢ FicBh S EPRg B en in bo

develd'}‘)@d 4He d@@elﬁ?ﬁﬂ? Gatts of ‘ﬂh@%ﬂﬂ [RhesiChifendxpestatiyUgsl an increasing
| ocal rehabi ation, hone nodifications, and

numbﬁrswﬁlehiﬁﬂﬁ pepHReTsEIOARS lave 195 tp @B increpsing g deftse of awseripskeletal
d1seagg W&F@%ﬁhﬁ Irig tﬁeeU LR Sag%gt%ﬂgt%%f ﬁIe t[)ﬂ?g‘o%té r@iauard' t§ ﬁluscc‘lHSQ(eletal

ecrea
conditions amounts to more than $250 billion per year (World Health Organization, 2000).

As the number of individuals over the age of 65 years increases, the total anmual medical costs
of these injuries will continue to increase. The direct burden includes costs and fees
associated with hospital and nursing home care, physician and other professional services,
rehabilitation, community-based services, the use of medical equipment, prescription drugs,
local rehabilitation, home modifications, and insurance administration. Direct costs do not
account for the long-term consequences of these injuries, such as disability, decreased

productivity, lost wages, and diminished quality of life.

[0004] In addition, current techniques and methods to accelerate bone repair and
implant fixation suffer from notable disadvantages. The bone cements and sealers
traditionally applied may adversely affect osteoblast recovery. Studies have shown that root

canal sealers hamper the periapical healing processes by inhibiting osteoblastic cell
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productivity, |ost wages, and di m nished quality of
l[ife. [0004] In addition, current techniques and
woreiokodess o accel erate bone repair and i npl ant PET/K81008016186
suf fer from not abl e di sadvant ages. The bone cenents
and sealers traditionally applied my adversely affect
prohgeéﬁtéﬁn (.2%%1 gcgc\gﬁgél% oL P'dljthe%nrc@ev %e%ﬁ%\/“% é)ﬂ:@flel{tGo%comé)atlblhty,

ket periapfca roce

hydrbﬂydpﬁ@ﬂetﬂg tdig tORI 20 PbRE Fdnesie Qb/lltsrpﬂyslﬁelrlﬁ‘bsmﬂe (BachrCdun, et al.,
et ah Fur t her nor e, deeflte its excellent

1991 Mﬁ@rﬁﬁb@m @ﬂtoyteowm alxy Eggat adversalyfe relals ichds alugninum, lead,

enesis by its physical presence (Beck-Coon, et
and&%$ﬁ&%991) Macr ophages and osteobl asts al so react
adversely to netals such as alum num |ead, and
cafoiofin [Ciobic dentabninfectiestald tonf eatal @necedwds magyt also be risk

factcgigglg :t]a%r OC g]%{agrgl érstaLso bfo ai é:pn@glhlgqr tslp(lélﬂgltng atherosclerosis.
Com?ﬁ&’é Wl fchtidh herr %éélr(ﬁﬁé’ﬁhﬁctl@ 5! ﬁxﬁd@ﬁt@ﬂ ibeaé ii9ifcult, despite

_anaerobic infection of periodontal bone is difficult,
antibietiqs; toet eantal Hictapiycand swgicalokmiabge: Heloapy of arected i ‘dgad space” by
.drai nage., G osure of infecte dea e’
iy RGO an b end Rl HORE B A Bt poeur fppgrent e
focu§ ERdidtartlihfeb@nd to occur to prevent a focus for
di stant infection. [0006] Macrophagi c and osteoblastic

cell functions depend upon a correctlg functigning

i n{Q0Q6k| | UMasropkagiq peh SBiepblagicnedh fige le%émpfidlpon a correctly
funcmn‘tﬁflgL gfﬁﬁéx?elat%lﬁh@% LR HidoQRbrRiRE 'Hlﬁfdtﬂarnents and peroxidation

rla are 'mportant participants 11
chermeﬂry.UMQtochalhdhaLm dispamposam perticigmtsaineetltiar salpiptnydyofamics and

regulie TEoBpIy By FaeiseSoRRE58 H AR, aaH B R AST b el 1999)
EVi&ﬁéﬁlﬁ%&sﬁ@éﬂ%@ﬁfoﬁla 8 pbiigsd &(dﬁlﬁ?h&%ﬁﬁféllﬁ Shetbid? bf‘g‘[‘aﬂuﬁbi within

et al Furt her nore,
theirinmithohbndnin @lachet, etti), &86)1‘ Bwrthiermore) 11he btdnetlme;fastpoldeﬁ ﬁnmctlon in
to require

bon G A (P HESSELR PR PR G P S BR Pt G- sTntracellular

contﬁﬁl%ﬁ‘ﬁ@ro‘k{daﬁgﬁ s a%o%ttﬁg’é%!r 886std oMb irisiathiafbn aMtPlcalcium secretion
cal cium secretion in bone repair. [0007] Ozone is a

in baneiregpadini ¢ gas nol ecul e and an al |l otropic form of
oxygen. It may be obtained by neans of an electrical

di f(ﬁﬁﬁf 9€ Blodelh §HiSotid éﬁvﬁl&legﬁle Lhe%h ahg'trr@ﬂig @orpdj&eoxygen. It

may be obtained by means of an electrical discharge or intense ultraviolet light through pure
oxygen. The popular misconception that ozone is a serious pollutant, the “free radical” theory
of disease, and the antioxidant supplement market have comprehensibly prejudiced medical
orthodoxy against its use as a treatment. Ozone therapy, however, is a misnomer. Ozone is
an extremely reactive and unstable gas with mechanisms of action directly related to the by-
products that it generates through selective interaction with organic compounds present in the
plasma and in the cellular membranes. The selective reaction of ozone with unsaturated
olefins occurs at the carbon—carbon double bond, generating ozonides. Ozone is toxic by

itself, and its reaction products, ozonides, are unstable and are not therapeutic by themselves.

[0008] Hydrogen peroxide (H,0,), discovered in 1818, is present in nature in trace

amounts. Hydrogen peroxide is unstable and decomposes violently (or foams) when in direct
-



oxygen. The popul ar m sconception that ozone is a
serious pollutant, the "free radical" theory of
wale@sasEss and t he anti oxi dant suppl ement mar kePCTrES®05/016186
conpr ehensi bly prejudi ced nedi cal orthodoxy agai nst
its use as a treatnent Qzone therapy, however, is a
m snoner . i S an, extr ctive. nst ab
contgs i R R SR o L £ SedRae, O e g rom all
accelWYatP fRAHEG T htyﬁ‘ﬁ%eﬁ perdgiue rd@écﬁﬁpdshfd%iﬁ @oﬁlﬁbﬁCH'yH& gen peroxide by
interaction wt ani ¢ compounds present in the
direqtlcemstaet exndvd kills mgcrobed btiraviedowrievedsof PRirexidedesroyyng enzymes,

react i of one h unsa urat e
suehisf 3¢ ket HEH otuhir S RED AR e IR Beronice s
infused GiRe e bIRWH Coftdabbits lfbcted@MEth herokRidGehaived FD Aot SMoreover,
ozoni des, are unstable and are not therapeutic by

increapiggilhs qp@gent{a@gg 8f reupide g}éﬁzvgém tpbbHer b}qg@zplood containing E. coli
prodgénegglmég{dgg&é ddr} éi%rg&tgdact!eﬁcﬁ a2 S% ’ﬂ}eri %f%ffg@t ey et:oncen‘crahons

N peroxi e and dec

of hydregednicroxidois diraipjelambdto tha pehseetof ol mbee-tdhstroymg enzyme
or gani c_nmenbranes. and parti cul ate matter. ht,,
catala@q e bast AEre hgloodnd iR aay eiisdchis rcsp%en?qaeom%?fehydrogen

pero%;lg YL 2988 19%09321%@371%%9 PRORHS O sikRifR t\eﬁér{%ﬁf of time. Large

rogen peroxid irect contact“ex vi
amowunts o fiyeisogenperdxadeeddstroying eedysnesf supk amatai&edmsmady pregent in the

n suc the atalae er, ther
bloof FEAkEr, RS O At 8.1%51855’ K85 g & op gl Thus,

hydrbBrbekHi8ddina8dul nﬁt@tﬂ@ Hléod M85 nektidh or infusion does not directly
peroxi de-sensitive E. coli. Nbreover, increasing the

act as am eximacetnliap geroficide trollodé opsxtxcelinlarflyidbbi t or human
bIood contalnlng E. coli produces no eV|dence of

acti The
i 00, nc et gRlar3ph kbl e RSl B ofeishi processes
of acxlehtaa fictophideecefls. eAMNEedGhadrbishape tells aﬁ@drdﬁ'ﬁttds isfigof infection,
enzynme catal ase in the host aninmal's bl ood. To have

attachy thefafeetious grapmisas sed meesitt dhe kiinggfdhoryamisas igksspdace inside
the n'i%}lcﬁah%gc %Bﬁﬁ%@%&{p‘%&h ﬁ)ﬁlﬁ aééﬂ@%gd%%@aenc{xg&% S Cﬁlhélar chlonde to

the chRimm Idﬁﬁﬂdieﬁéer 1agticaly w&[th}d’é&lablhzemhlcaﬂ)laiahahbmaes and 1f per51stent
normal |y, present in tlge bl ood .neke it inpossi bl
c

induggsy PAPHSIY oF ELHWR FHOIBP-0 ot BHLLIGR) HRCTEPRUHC LTHERY For firaceitular
pero%@ﬁ@ Jre Tﬁb"@ 1eNAr @R A Or&‘r:pﬂ?rtlJ 'aﬁhr&gl N&&sh 'o?tﬂ%rJMc carrier

St eam b y I njecti si on does not
molediites ritb pnhodiseasedamaarphizges Whithaare delievedito be invapdtdodf wrgraded

catalgée:aélacgﬁgatg\l e rf u'{agggc&&*tgolghlsg&éy%%pé)p%ggcgg? 2 generalized poison
wheRhORERS&EEInthedaldr YafoktalBf [OPRAGEVE fetdpepSidoy at ed

macr ophage cells are drawn to the site of infection,

[0010]  Macrophage cells play critical roles in immunity, bone calcification, vision,
neural insulation (myelinization), detoxification, pump strength, and clearance of toxins from
the body, depending upon their site of localization. The energy requirements of macrophages
are met by intracellular structures called mitochondria. Mitochondria are often structurally
associated with the microfilament internal cytoarchitecture. The folded internal layer of the
mitochondria creates the high-energy molecule ATP, while the outer layer contains
cytochromes and electron recycling molecules that generate peroxides. The outer layers of

mitochondria are susceptible to toxic blockade or damage by endotoxins, mycotoxins, virally
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attach to the infectious organism and ingest it. The
killing of the organi sns takes place inside the
wor@sapiasse cel | by hydrogen peroxi de. Hydr ogePCT/US2005/016186
per oxi de oxi di zes cellular chloride to the chlorine
di oxi de free radical, which destabilizes m crobi al
ranes, and, if persistent,. .induces opt.osi- s..0r .

encalB forias. st ey Helale, 3hf s fihe SRalRE BeRRiqagBh function of
mitocRéndriatié Blekdd iR flRQERdrelalccfe &f the tEIEtoREY RCrbisalink, generating

delivery, absorption and activation of peroxidic
incotraetrsignalspiricempetence, inappwprigtedeplicatien orpesppwegel death.

whi ch are believed to be incapable of upgraded

ca e i40

my ARATE o PHSAeRNS O BRI SReABAEL  Jormp i ld method
for tfeﬁfi@@ had. Mhe Ihwtl?ﬂd iEiblades]rlepiox]ﬂmﬁdtmg t]il@ﬁitfiﬁecse&l: ated Witk an ozonized

t herapeutic tool. [0010] .Macr, age ce ay
matgtial derevgd fiogt Qaonizing YATiaH ﬁy?%@ﬁ%deﬁaswq@}ﬁ%% aleghqlsgthers and
ﬁﬁbﬂﬁﬂﬁgl insul ation (nyelinization), detoxification,

punp strength, and cl earance of toxins fromthe body,

dependi ng upon their site of localization. The energy

r e(@012¢ mrenty'sS. Bétentao. difivd fd2 taDe Viikiez shywi an ezonisdelofilqjpba used to

struc%ﬁggsfc%lled m tochondria. Mtochondria are often
contgql nyeroltal MEGCUOnS 5o ated with the mcrofil ament

i nternal cytoarchitecture. The fol ded internal |ayer

of gs(h%m tosheakhi Ko 4,988,637 folTerttiafl iR IREYY mEtHodad perenterally
ATP, ile the outer |ayer contains cytochrones and

treateasek and syeleiq ivirg! wefeeleanscby taduinigieriag fzenidey ¢ igegpgnes in a
T .y tochondria are susceptible to
pth%@?%H%ﬁ%8§%ﬁ§%§?ﬁ%§%%ge by endot oxi ns, mycot oxi ns,

viral l yencoded toxins, drugs, heavy netals, and
pe$001di desU.SWratent hNe. 56086076 abi ernfanrshbws ranadntiviral composition
m tochondria js bl ocked, the filament archi.tec] e . of )
conRE P OIS 1 FRRnC. BT RR R GPis SR 3 Systermic
el ' Lange. inappropriate replication, or
adm%?%%u@toﬁ?’éwggﬁ@g‘eath; [0011] U S. Patent No. 4,451, 480
toDe Villez teaches a conposition and method for )
t r §8015hg aldrte PatehidNovdt éch 7orie Hatnan desgries pimethqddatomeplly treat
.the .affected areg with an ozonized nat.erial. derived
avisl BYRo8 i S agod oFisadn o8R8 Bl F EndR R el e
esters, alcohols, ethers and fatty acids. [0012] U. S
Pa@ig] No. U%. PAknb 3. 51D0,9Y7 lid Eermhiovackdss azaitivitel edmposition
Joj oba used to control mcrobial infections. [0013] B . .
contpinglg FuaneducEs cariggnd en pzanidg efaigimens sEiabledar wysteatipgection.
to parenterally ‘

[0017] U.S. Patent No. 5,190,979 to Herman describes a method to parenterally

treat a medical condition in a mammal using an ozonide of a terpene in a carrier.

[0018] U.S. Patent No. 5,260,342 to Herman teaches a method to parenterally treat

viral infections in a mammal using an ozonide of a terpene in a carrier.

[0019] U.S. Patent No. 5,270,344 to Herman shows a method to treat a systemic
disorder in a mammal by applying to the intestine of the mammal a trioxolane or a diperoxide
derivative of an unsaturated hydrocarbon which derivative is prepared by ozonizing the

unsaturated hydrocarbon dissolved in a non-polar solvent.
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treat local and systemc viral infections by

adm ni stering ozoni des of terpenes in a
w@b@smaaexti cal |y acceptable carrier. [0014] WEI/US2005/016186

Patent No. 5,086,076 to Herman shows an antiviral

conposition containing a carrier and an ozoni de of a

E’Fﬁﬁﬁit r EJJ% % gg’? 15\118 Bgéﬁg? |t?: q%gllﬁg d{eor ?g? Satlg%glposmon for the
treatﬁ’éh@@it a NRdical d&fitohPid £ nidaiiA nﬂl@%ﬁ{ﬂog‘i@’%n%oﬂﬁlﬂ%%jdﬁ)@romde or

topically treat a viral infection in a mammal using an
trioxokon ddevagive af 8 Qorpmnpenemnwtma‘rqdlheidrocpltbon @meh &riveayesiaprepared

0,977 hes _.an.antiviral

by oRBIBE PEP e i e g SN R a0 B4PFET and an

ozoni de of a terpene suitable for system c injection.

[ Ozl ] U. Sesparé ﬁ{btreles &n RSO 69 tdrperidaszonidesl e @iffest Medical

nmet hod to parentera ly treat a nedical condition in a,
indiqetipme | tepenh @zeiHdes, displar rayltiple deficignsiasn Horc g¥ample, ozonides of

h

mongtgg)t]eﬁé dstltfcl’?a ?‘%er aﬁ? hmt%ngr?ef ﬂ\"a;élr%gltoﬁt Elfetec | 8%1%@?1 Qg)nsequently,
they aE@Rteniedy d@tg&fbu@t@fﬁr@h&la@éoﬂtﬁrer pene in a carrier.

[0019] U S Patent No. 5,270,344 to Herman shows a

st c di.sord in amanmal . b .
381, g o i ket A e St AP iee] appaulation or
com s1‘ﬁ’onddtﬁJ Qﬁloﬂ%éd{ﬁfs' n He A408 B Bk kBt compound. What is
ydr ocarb derivative is prepared by ozoni zi ng
also héeeled rwancthad fod stipdlativgmistochatidsisbdefeies agamshises yadicalformation

and SRRl A s S esticPd AR B R ot cal

condition in a mammal , the conposition contains a

di peroxi de or trioxol ane derivative of a non-terpene
unsat ur at ed hydrocarbon which derivative is prepared
by ozoni zi ng bel ow 35 C the unsaturated hydrocarbon in
a carrier. [0021] Despite the reports on the use of
terpene ozonides for different nedical indications,
ter pene ozoni des display nultiple deficiencies. For
exanpl e, ozoni des of nonoterpene, such as myrcene and
i ronene, flanmed out in the | aboratory. Consequently,
they are extrenely dangerous to fornul ate or store.
[0022] Thus, there is a need for a safe and effective
pharmaceutical fornulation or




conposition utilizing reaction products fromthe
oxi dati on of an al kene conpound. What is al so needed
wo g00a/1n@shod for stinulating mtochondrial defReEES2005/016186
agai nst free radical formation and effectively
treating individuals affected wth cancers such as
I ma. SUMMARY [ 0023] This invention is directed to
ceutical fornul ations corrpri si ng per oxi di c

speC|es or_r.eaction product 6%glt|n ﬁldatlon
of [UR3lins alhip ARvtign daHITEcted ip diRanace icgl T s  Gpmprising

peroQ{}ché §be@16§®r%dcﬁg{1 ngé/dug%l I@ﬁ?ﬁgﬂ ﬁﬁgﬂﬁ)ﬁg{i%dgxgodi‘;%i %Sﬁgﬁ]%ﬁd organic
compowmniain e hqadbformomrpnmmlutlan d)yemecmygdm-nemtamufg mtiéizing agent; a
phar maceuti c fo | at,i on, sentlal onents ..
penet%% Ve lﬂ&%ﬂr ecaﬂ&@aa{@? ieg %wwuaﬁgﬁgq Sgjment of
ﬁi&nﬂﬁ]c?e%ﬁb‘il%ﬁﬂulﬁﬁ&? h[Hé ess@nﬁél%hi_?oﬁéﬁ’tg 5 deeik peroxidic products
met al | opor phyrin, gui none his invention'is also
formgid by ovenblysis oa mawm@edmi@nhnh@@mbﬂng gobvenis maataltnporpdiyrin, and

oo 5 hop AT TP VD 00 O LGBl e

cancef al kene and ozone. is generally accepted that the
reacti on between an alkene and ozone proceeds by the
Cri(ggﬂe mechani sm_ According to this nmechanis shown
bre 1 m@mﬂwtsa%cwsmrﬁa&rlow@&u@# aﬁpéeﬁeaaén& fogmeq through
I
the 1%ac1t10§1 oq" aﬂoeirlrlge{ngc%lg 8%812@ l{t P g n%];aé A | g{;]ag% elj_?,%ﬁﬁ'ﬁ HeBveen an
alkem aﬁdafzysn@mmadle biy thel(Cr$dgabimechamisn. uﬁc@r@ngﬁ) this mechanism, shown

ycl. oreyersi.on to a carbonyl co ou
in S‘@“&F‘k?olnk;ﬁlo‘ﬁxt?ﬁa anitightepRf thpicarioaisp 1ot @Ppaff éévg%@l%of&zone to
the dHGHESO g{yellal @@@B\bﬁ&ﬁlde £, 8 308k darks) diThe k)ﬁ @Zo?ude% @nstable,

a seco ar cycl’oaddition’to giv
and imdergaes'a Q3-opcldevemioh, (8, adcatlyanyk mmpmnd%léllil\@rbmyd)cmﬂ]s In the

abselyefthEherFeqo01 4 TP PR D BRI RS Bl eies ffo & second
1,3—%8%1%ﬂc}5b16a%lﬂftﬁﬁ>%@ %ﬁﬁe tBE WWmal* 026HREE: P2 aetiowalaRCHENE 2

The carbonyl oxide is a strongly el ectrophilic
species, and in the presence of nucleophlllc speci es
(e.qg. alcohols or water), it gn oes facike

nucl eop c addit .t ogi ve a‘ﬁ%@koxyhydﬁfﬂ%& oxi de,
shown in chem,n-s w.—tnder cert al-n—C'ondlqﬁLgns t he
1- R R YO

SCHEME 1

SU

[0025] In a side reaction, the carbonyl oxide can enter into a dimerization to give a

peroxidic dimer, the 1,2,4,5-tetraoxane, shown in Scheme 2 below.

&
R, © R
e} O
b ing

SCHEME 2

[0026] The carbonyl oxide is a strongly electrophilic species, and in the presence

of nucleophilic species (e.g. alcohols or water), it undergoes facile nucleophilic addition to
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al koxyhydr oper oxi de can undergo further reaction to
gi ve carboxylic acid derivatives. [0027] Again, not
wousiingss o be bound by theory, it is believedPtas2005/016186
during the ozonolysis of the al cohol-containing al kene
in the present invention, it is reasonable to expect
. that_ three major, types of_ peroxidjc oducts w || ..be
give i GBS B O ol DL SBE AL EOROT e SSndgs, the I
alkof?*ﬂiﬁfope?cﬁ&'dé &g &d@gﬁ%ﬁfﬁ&%&ﬁ_@ﬁ axX 98 carfboxylicackd @aBAtees.
of “water, sone of these peroxidic products may al so
|l ead to the presence of organic peracids in the crude
product m xture. [0028] The present invention also
i nvol ves the use of a penetrating solvent such as
di et hyl sul f oxi eA0BNVE0") ogfabili ze"pthe initial
products of the dZzonol ysis. S mlartys nbt wanting to
be bound by any theory, it is el i eved tTEt the
stabilization is nost |ikelsghmesi npl e sol vati on
phenonmenon. However, DMSO is known to be a nucl eophile
inits owm right. Its participation is als

0ssi bl .
as [W2d1ic| edgn N Waahng & bs hounddy hegtyng 13 E%\l VF@ that during the
i ! i I: i
Ry NI e A AL Sk o
that Sdermajbr tybed dfpenuxidie ptodpbtamithbepresandl thé wermal exdnade, thegarbonyl

tetrag)?%%ﬁé\[uo{,n a[%% g%{lg&tﬁgﬂ%rg?oep%%%% Llﬁtgcﬂ%gl?egﬂg:% o%%vfa?er, some of these
peroRIR PROGUE hid] ald Pleil ke GRedeficPo CABhAE Peraditt in Seuds product
a porphyrin. "The propensity of netall oporphyrins to

mixtegemsi ti ze oxygen under photochem cal excitation is
wel | docunented, as is the propensity of

fe rphyrins and ¢ e r Ry ' .
o YUERT ot iasg ey SREREson B thd B bPpRorblinasalvapesucha
dim&thylEh xRN DRESO?)it6 8dtaiizeMth@initei pictluats odthemabhalysie Bimilarly,
conpound, such as a qui none. hoosl Al t hough not, )
not wentigrig bedovad byaay thepranyisteiereg thatithe staphzatigngis sppst likely a
.1 r c j i i e
s34 B HFEEE RGBT BSOSl Ra A ALt i s v
right, §&ypatticigitiot isutat misyibleas axiicladpholic partnieninetiblizing reactive species
dyspl asti ¢, macrophages. The pharmaceuti cal f or.nul ati on
(for stamploaredimaARyBl SHORNB UGS 1RE GHBILGH APER) e RRGjeRpe and the
penéffﬁﬂﬁg Q5HEnRsH A b@‘?‘éﬂt?zﬁamﬂwﬁtiqaﬁ ?&}f%ﬁ‘&ﬁfoﬁ%@ widd€ dom components
ornulation creates erapeutic effects in a nunber o
genegslgnienaidgd as safe (“GRAS”).

[0029] Another component of the pharmaceutical formulation is a chelated dye,
such as a porphyrin. The propensity of metalloporphyrins to sensitize oxygen under
photochemical excitation is well documented, as is the propensity of ferroporphyrins and

copper porphyrins to bind oxygen-containing systems.

[0030] A further component of the pharmaceutical formulation is an aromatic

redox compound, such as a quinone.

[0031] Although not wanting to be bound by any theory, it is postulated that the
preferred pharmaceutical formulation is a combination of biochemical agents that induce

recycling autocatalytic oxidation in infected or dysplastic macrophages. The pharmaceutical
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di sparate m tochondri a-based macrophagi c di seases. In
particul ar, the pharmaceutical fornulation has been

W@ b@adnid483 accel erate bone re-grow h and heal i nBCD1S2005/016186
peri api cal dental abscesses, periodontal |esions, and
compound fractures. The pharmaceutical formulation is

Tormg Py e T PN G L AP E) SBR L B R pergidation
Thus ﬁ%{aﬁﬁﬁ‘&ﬁﬁ@ﬁ | F9 PRI debddeinofapbiiid &A¥cfdhin RRIMERRGDseemingly

| MENTS [ 0032] The current invention pertains to
dlspaphiar mitoehonidtaibasadr martephagie dissaiesi sim Qaliﬁléld]@% thie cpharmaceutical

form3eEeh T Skt PR S e BRI M et b denta

absc&¥sed, Berfodudldl ldsiths, 2 cdpoUNURActaRS! 'ﬁh@plﬁ@m@dﬂﬂﬂcﬂl fognulatlon is
agen a penetrat|ng sol vent; ;a chel ated dye;

and
effe@we neit SEmpleting astaepaticdresTRRIalbYRa PHEEBUL | Bagse Tesults indicate its
I used to stinulate bone

effec}lgﬁtg%sér a%oﬁlgﬁfe@éragg?eobl astic activity in patients
affected wth bone injuries such as abscesses,
| esions, f bromas, and fractures. In one enbodi ment  of
the present invention, the essential conmponents of the
phar maceutical fornulation include the peroxidic
products forned by ozonol ysis of an unsaturated
al cohol, a stabilizing solvent, netalloporphyrin, and
qui none. [0033] The unsaturated organi ¢ conpound,
whi ch may al so be an unsaturated ol efm c hydrocarbon,
of the pharmaceutical fornulation can be an al kene
wi t hout a hydroxy! group, or a hydroxyl-containi ng
al kene. Preferably, the al kene has | ess than about 35
carbons. The al kene wi thout a hydroxyl group may be an
open-chai n unsat urat ed hydrocarbon, a nonocyclic
unsat ur at ed hydrocarbon, or a bicyclic unsaturated
hydr ocar bon. The hydroxyl cont ai ni ng al kene can be an
open-chai n unsaturated al cohol, a nonocyclic
unsaturated alcohol, or a bicyclic unsaturated
al cohol . The al kene nmay al so be contained in a fixed
oil, an ester, a fatty acid, or an ether. [0034]
Usabl e unsaturated ol ef m ¢ hydrocarbons may be
unsubstituted, substituted, cyclic or conpl exed
al kenes, hydrazi nes, isoprenoids, steroids,
qui nol i nes, carotenoids, tocopherols, prenylated
proteins, or unsaturated fats. The preferred
unsat ur at ed




hydrocarbons for this invention are al kenes and

i soprenoi ds. [0035] Isoprenoids are found primarily in
w@b@sts48% constituents of essential oils. WiPer/nswgs/016186

i soprenoi ds are hydrocarbons, oxygen-contai ni ng

I soprenoi ds al so occur such as al cohol s, al dehydes,

ou SR R R AR ™
TN Tt -

perokﬁl?oogr%@féh dr ?éa@ﬁbﬁ'i] bhEwLR] rBftifPiof o MtRInBTHndkRaturated organic

I'soprenoi d hydrocarbons are categorized by the nunber
compdiunds opa diquid( 105ESY inmi odutione Py corxagen-cantaining ox1dlzmg agent; a

ote penes h uiter pene have 3 er
pencffalige o1 PGHeT et ies SR woRlaRE Pra Blibating AR Eputica
form‘hﬁitl'bﬁﬁ ﬁl"a? 88 85eda YigmBlatcORE BpRnéBlibSand R&RBRELY ﬁitl)(/lty in patients

Tetrat erpenes are nuch nore commpnly regarded as

affecgerd M@n‘@ﬂf@sm{mswchﬁth@eanES@nﬁeﬁi@foﬁlﬁ% alafiptegs.ofln one

emb%dlgesg SI (he géﬁgrﬁa n@ 911 {ﬂfd te%s%ﬁﬁ&lkgo%r%@{?ﬁise& eﬁ'ﬁan%&ceutlcal

fornﬁmmi ligsudef th@p&bilﬂ{c@ﬁditﬁlcﬁd foahed byMﬁohelySlq bﬁhmmfsatuSatahalcohol, a
exanple of a triterpene. Provitamn Al, known as
Stablél&%tséh’ém Fl?setaéll‘?P@SP&W ANGAUEONG 1 at er pene. Ceraniol, a

nnnoterpene aIcohoI i's I|qU|d in both its oxygen
%&t@& ogﬁéewﬁ@h'ﬁ ﬁ@oﬁ@'ah%n turated
f?Pre erre unsat rate ocafboﬁgﬁéor t he satrate

oleﬁph&yﬂmceﬂbnaﬁlthé phannhmlhoal fommﬂatdm cah ke aalksgowidimoit a bydroxyl

grougs)au cﬁ:g\ﬁ)g(a [3 t o {)Ii??eéilté tﬁéﬁi{é‘d@%glggéth%ﬂoaigut 35 carbons.
The lafkeh¥ %tﬂohﬂ g @1"ydfo§(9p Qf‘o‘ﬂﬁ iflayb& ah Q)[p%n—‘éh&ﬁ néRutabedt l‘i’yﬂ'rocarbon a

repeating iIsoprené groups in a linear chain, such
monpeyrctic masﬂturatgdhy@@eaﬂbgm,,or ﬁ@rqylchc thmated h}gdfrpmbon The hydroxyl-

cont?lg%%gl ]qui.?e n#ﬂ 3{‘% gzhglp glg‘ raégcg,ﬁ% {zjl kgvoggcyfh nsaturated
alcol12R @ 6kicli6 MfdahEated RICOBd1, TAE a&@ﬁ&h@%ﬁ%%édﬁtﬁh&ﬁhaﬁxed oil, an
nmol ecul s in its confi guration. The unsaturated

esterpp Gaihi asib opoalar.-may natural ly exist in a gaseous
liquid or solid state prior to blndlng with the

OXkdH 4i ng t n
hy eru g r boaﬁgdggen %L&g%r]%qz%e%ﬁg Iaé}b%%?} 3{1%; a%@qajsubsumted
subsgl‘litai’,l Breli¢ WO cdaipbdxed dicass, lnyddtaﬁﬁ)es GoiPenodds, sterads, quinolines,
oupl e bonds, n=6- , four oubI bonds,
carojgagd QGOCQEQS'H%P“QX@{?@M@FB’&% “H%W&Eeg {gjgn I %Pre?eﬁe%,saturated
hydrbbdrb&isBPfhis invention are alkenes and isoprenoids.

[0035] Isoprenoids are found primarily in plants as constituents of essential oils.
While many isoprenoids are hydrocarbons, oxygen-containing isoprenoids also occur such as
alcohols, aldehydes, and ketones. In a formal sense, the building block of isoprenoid
hydrocarbons may be envisaged as the hydrocarbon isoprene, CH,=C(CH3)-CH=CH,,
although it is known that isoprene itself'is an end-product of isoprenoid biosynthesis and not
an intermediate. Isoprenoid hydrocarbons are categorized by the number of isoprene (CsHg)
units they contain. Thus, monoterpenes have 2, sesquiterpenes have 3, diterpenes have 4,
sesterterpenes have 5, triterpenes have 6, and tetraterpenes have 8 isoprene units, respectively.
Tetraterpenes are much more commonly regarded as carotenoids.
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hydr ocar bon. [0040] A nonocyclic unsaturated
hydr ocarbon can be: CnH2n-2, one doubl e bond and one
WO 2003/110388- 20; CnH2n-4, two doubl e bonds and OPET/UFIV05/016186
n=5-20; CnH2n-6, three doubl e bonds and one ring,
n 7- 20; C2 H 0, sesterterpene hydrocarbon or C3 H48,

[ drocaré)on. 0041] A bicyclic nsatur ed
y MDY Dot 3hd Bissh e okt §b enfndlibEhd Hgfitsol and
'IHBIQa‘i' xhnféplgﬁofa(aa b WRoRsIU Migndie AQ Snd@pitktb Vi les of
nﬂnfln seen— - h%ateﬁ)eglestgrterplxene hsd?ogg?boneeiﬁn%fso !
dlte@m@alcehqlt\@rlbeaq@alﬁwrmmw of Diigipepe Brswitagian, known as

ns ed .al X
oo BB U s SR
its oR¥dendioufdd biZdindradnl stated hae istatdlodiviianedls. n=7- 20, nFl -
CnH2n- 6(On, four doubl e bonds, n=9-20, n¥l -4,
C25H400m el - ,. sesterterpene alc

e RO | e amar it S OHaS o R REgmAtentical Mormtulation
incltg%%g@ an%ﬁgfénéidg aheh sftggi‘n&%e %ﬂ%ﬁe %%»1 ;y}m%%% r?g ’Hﬂ{é&giw. Preferred

ne ri
unsatioratet! diy&mnaitboam:lsmmelude lhg;:am%f@md aicdholds with H2o tc6fony repeating
N T ]
geraﬁ;%@ %%lgerdﬁfél fnalddli 69BAREEG. al cohol s. [0044]
Abi’cycl i ¢ unsaturate’ al cohol can be: CnH2n-40Ln , one
doubl e bond and two rings, n=5-20, n¥l-4; CnH2n-60n,
t wWi0W38LbI eTheomsetugaiel arganie Fergound-ayayie lingge, bugnched, cyclic, spiral,

0] r
T e T
mayWei@dlly exist ilegRBasR@RLdris6 Ad sthiepiivt @tbiating with tled dsediging agent.

can vary from about 0.001%to about 30% preferably

fromabout 0.1%to about 5.0%  and nore pr ferably
fr&Qﬁ%boutABOB%-?hﬁl%W{urgetgbg drpefahes cangbe: ¢ ﬁzn, ond'double bond,

=08 %y@e@zﬂgomoaac{ab;%dm? {2l c\%ﬂfzca t&feegﬁﬁble bopds, 1=6-20; CrHon,

har reCéut i ¢ tion, oxi di zes
fourudmﬂﬂm hahég) iryRi2Gic 45D, sersteytba)esb rigtdedcadhoyg) em, C@Hﬂg efmiterpene
injts triplet state, superoxide anion, ozone,
hymﬁ@?ﬁﬁ@ate hydroxyl radical, hydrogen peroxide, alKkyl
per oxi de, carbanyl peroxide, benzoyl peroxide, or

OXY@RI0] bouRehdrRciclichmbsifatedhyatRpmdh caSbé: 'C. @B, », one double bond
and one ring, n=3-20; C,H,.4, two double bonds and one ring, n=5-20; C,Han., three double

(

bonds and one ring, n=7-20; CpsHyg, sesterterpene hydrocarbon; or CsoHys, triterpene
hydrocarbon.

[0041] A bicyclic unsaturated hydrocarbon can be: C,Hjy.4, one double bond and
two rings, n=4-20; C,Hy,., two double bonds and two rings, n=6-20; C,sHao, sesterterpene
hydrocarbon; or C3oHys, triterpene hydrocarbons.

[0042] An open-chain unsaturated alcohol can be: C,H;,Or, one double bond,
n=3-20, m=1-4; C,H2,.20m, two double bonds, n=5-20, m=1-4; C,H2y.4On, three double
bonds, n=7-20, m=1-4; C,Hz,.60n, four double bonds, n=9-20, m=1-4; C;5sH49Om, m=1-4,

sesterterpene alcohols; or C3oHsgOnm, m=1-4, triterpene alcohols.

-10-



nol ybdenum (e.g. MoGb6) . [0047] The preferred nethod

to bind "activated oxygen" to intact an isoprenoid
w@b@shwol4g3 such as geraniol, is by ozonati on atPCT/US2005/016186

tenperatures between 0-20C in the dark in the absence

of water or polar solvent. The geraniol "ozonides" are

] oo oS AE crmy SR0BS D0 LB ! 5% S bona
and &é ARHIGR-300). ey ®9{2n£0 bawdisneleBondiind Bﬁ@ﬁﬂg, =530 m=1-4;

bel i'eVed that the catal ytlc br eakdown of
C th%ﬂi@thxmubbﬂmndﬂm adie g, 1b§/7p2(33 e 6325}@9@61;11101 -4, sesterterpene

onat not a ni de, occurs inside of
alcogép,lcg Qé"lﬁlrgs"%ﬁ}grpgpe &Sglio?%m de anion. The final
reactive therapeutic agents rel eased are hydrogen

perfeodqyle andicycké mﬁsaﬁ@até alchbRs148d bet r@xmmn{lﬁﬂaidubteaiond and two
formul ation also utilizes a genetratl ng sol vent.

ring eet2 &t 17 -4 o P\ HantOmnfiv e 1oy lﬁbW@ésaf{th’V%%%énnﬁ?aﬁﬁd m=1-4;
Czsl—%‘é lgr-f‘%e?es %n%ﬁ@ﬁfagﬂols rgﬁ)cétlﬁ%@n Rl 4 'tﬁt@épen@alcohols

bt ane, vapor
Usabl e penetratl ng sol vents include aqueous sol ution,
f af8045%t erBised oh ewitothl weightpliiephaiadesicakivtmwlelion, the alkene can

v B R LSRRG s ot .07, and o

pref Pﬁrtﬂ:l}fﬁﬁ%lft%")@?o ibddB@).. The preferred penetrating
ents 1 nclude DMSO, pol yvinyl pyrrolidone, and

pH— buffered saline. The nost preferred penetrati

soll9e4e] i sTlm\m,g[em@mgpmm@@ng agpat Qfdheaphawm@mwagfomulatwn

o5 SRR P38 HOBSOBHL B M s s

supd%)ﬁﬁ@ afibhyodohepetidute, ﬁ?&ﬁokﬁ bl h9&Ygenperoridegalkyl perox1de
pr ef erablz% from about 95% to about 98% [0050] The
d

carba@vhpenox bergewbn@reméienm exygea bowadite @ rasHionaglement, such as
toRave en made from conponents currently used
mol ndeér&% ugtl on - egul ated by the Food and Drug
Adm ni stration ("FDA"). These ingredients are the - - :
sulppeT] of Thy prefcedtnesthdd fodsind Drxotiyateth ovggenfs s intzot en isoprenoid

d h P [ ]
s i i i O v 0
absenP er sOIQERU AL o@inio? “GropliRy 8dre thed Buso VB akly Rabilized

pre era y contal ns a chelated divalent or trival ent
in 10686 MS @un theadark taoprevand pma,tumﬂpn@kd@we of the prerdugtse SAltheugh not

wan%ql%%ct) rb% itk byTlgl?y a{e%];ﬁr{ s bl E]e%legttﬁg < calcalytlc ble@own of the
tetraoxane peroxidic dimer byproduct of geraniol ozonation, which is not an ozonide, occurs
inside of cells in the presence of superoxide anion. The final reactive therapeutic agents

released are hydrogen peroxide and acetic acid.

[0048] The pharmaceutical formulation also utilizes a penetrating solvent. The
penetrating solvent, which stablizes the oxygen-bound unsaturated hydrocarbon, may be an
emollient, a liquid, a liposome, a micelle membrane, or a vapor. Usable penetrating solvents
include aqueous solution, fats, sterols, lecithins, phosphatides, ethanol, propylene glycol,
methylsulfonylmethane, polyvinylpyrrolidone, pH-buffered saline, and dimethylsulfoxide
(“DMSO”). The preferred penetrating solvents include DMSO, polyvinylpyrrolidone, and
pH-buffered saline. The most preferred penetrating solvent is DMSO.
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propensity of chel ated dyes such as netal |l oporphyrins

to sensitize oxygen under photochem cal excitation is
wowdos/1dassimrent ed, as is the propensity of PCT/US2005/016186

ferroporphyrins and copper porphyrins to bind

oxygen-cont ai ni ng systens. Usabl e dyes include natura

or hetic dyes. | es ,of ese,dyes i.n¢ e .
po[@@f in ,as?% @ 6%%3%?@ e %{)E‘}ﬁ PR ,acR%t}ﬁaL gf?l) rmulation, the

peneﬁ@ﬁxﬁ’%1 §d19ent €K VarySrorh GEARIBOMA R ab¥at 9% epefdRablf from about 90% to
hemat oxyl in, eoSin, erythrosin, flavinoids,

abouit 88%Yep fuhdamiore, praferdbla eneabwyed3 % iy pleatit OB,

nmet hyl chol ant hrene, neutral red, phthal ocyanine,

fl cei ‘ i i f er

o, MEBEe SUTRGPR, o R P 6 e
mad §Fomt @pRIpPRstts Burredtlyo tsgdhin bﬂoﬂuctioms&ﬁbhmglaby thd&ood and Drug

respective congeners, or _a mxture ereof. The nost
AdnpnighralioneFRyed  dhessrinerefiens are ‘E‘ér?&i’k?ﬁto‘? e Fﬂeaé'ﬁa%ﬂes, Drug

[ e i 1] 99
Mork G S10Rhod A D5, o CRTRIPROLARTLA, s ()

| aser, ionizing radiation, phonon, electrical cardiac

i Mf053p, eAmatherapopanesof thegiasniccuiicdl §ermudation is a chelated dye.

cont i fl ptati.on. 052]. d t t I
oo S50 B e B B RS A BBRCHeBE 08 o R copper
manSAHFROint nPRnediiif, @Y Str6AdunY.ar vhd pRRredioticlfed Yadtal RbG6H. The
0% preferably fromabout 0.5%to about 5% and nore

proppnsifye of bthelateds dyad ctch 028 ynetel lapionphyrins 5 s¢ro@EE] oxygen under
photaifidi e IR PR e i BleA R T boBeni oAb Brths and

coppRt PBBIHyEin§ €6 Gind 6XBRRUABn RN Sy@es.s Uablet dfesdnelide natural or
unsubsti t ut ed benzoqui none, napht hoqui none, or )
synthgticrdyseuibrenwlesmidheser G@s AR PEPREHIK 1e56 isB&H g ghlorophyllins,

i ncl . he [ - Jret - ui : : :
e
ﬂaviﬁbﬁﬁ,e lﬂi@cﬂlaﬁrﬁrﬁ matithecered ayes; ohpmetioth, | methylcholanthrene, neutral red,

" net hyl - napht hoqui nonge. [ 0054], Based, on t he tal -wei ght -
phthabcy%@%ﬂasawmte}l@alan%w@P%ﬁ% %éeglffs qseamﬁ%%w natural
. \/ u 0, . @9%: .
or APALIEpIAfn; Helhal ORISR, chRrophfieh (35 tengll, M respective
congenerk poradmix tiine dineredfo (Tthe Gnds¥ptedereddalyes Are5adxnredasenmbiteporphyrin

pharmaceuti cal. for atign is also prefer .
and fpse BrRgdla by n&ﬁ%%wg@ﬂ@g‘m i Sy BB o dve may be
respMFs?‘;e A dllto %kﬁﬁ&ﬂ,oﬁs&? NBhSirdg" ¢adiARINANInoNARRE rica cardiac impulse,

ctrical current, ascorbate or "ascorbic acid, and
elecyeparatinn, magestipupudse, decorPnpus flavd exdiabion.on donors

[0052] Based on the total weight of the pharmaceutical formulation or
composition, the dye can vary from about 0.1% to about 30%, preferably from about 0.5% to
about 5%, and more preferably from about 0.8% to about 1.5%.

[0053] A further component of the pharmaceutical formulation is an aromatic
redox compound, such as a quinone. The aromatic redox compound may be any substituted
or unsubstituted benzoquinone, naphthoquinone, or anthroquinone. Preferred aromatic redox
compounds include benzoquinone, methyl-benzoquinone, naphthoquinone, and methyl-

naphthoquinone. The most preferred aromatic redox compound is methyl-naphthoquinone.
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i ncl ude ascorbate and ger mani um sesqui oxi de. The nost
preferred electron donor is ascorbic acid in any salt

wo e005111(48956] Based on the total weight of thePCT/US2005/016186
pharmmaceutical fornul ation, the el ectron donor can
vary from about 0.01%to about 20% preferably from

about 1%t o abou 0% an re.preferably fr about .
ToltisaRpouesagp prsdese] ARG oy B i romati

redo2 Lb@pbuidcativisy A abHRA.MBE e1dtoued0.0%, Preferibl9 Frobsabout 0.1% to
preferably infused as an ozonol ysi s-gener at ed

aboup & P4 Al mops prefesably froamabent A Ur tabautdteecar bon,
rat her than an ozonide, in conjunction with a

su id e i '

quriaL. < THEHRE R ARl Ba GRS 31 ORR by an encrgy
sourfes10a dlédtrodli dvRbr. Mosefeileirot otibid ilxdudit MADIH, 24DPH, an electrical

non- aqueous stabilizing sol vent and shgqul d&&;?ré%gaabl e

curret, 35EBRICAX iBFPTPIP Brid MShERTRBRIM fe5gTidRe S getgpp donors
. i J . t | . .
n GSHAFR L PG R Rt d A0 0 i
acid i aioxsattaopound preferentially absorb into infected and
dysplastic cells, which are typically also catal ase

defici ent. Wthout wanting to, be bound b h th
cattielc: meree o8 et B uedten oy DhERBR S LT At 1 clctron

dond 681 WS PR atiodt 0.08%48 a6t 209, bef@hBI) Bon\@out Bl akbut 00%, and
t he pharmaceutical fornulation. The peroxidic diner

mors prstitrablzifom shouadta teabedt 399. t he super oxi de generating
dye, initiating electron donation to the diner and
causi t I e qf. hydf. ' el .
SRR | bR 57yt UPURE AR 07 007, BEelppecuin
fornfiyRicAORSpRAIralily idfised @f Wi 6zdrolyis-gduetatedapb@kidimproduct of an
occur through small electrical, pul ses, provided by, for .
unsa@sraied bydrogarhanrathey thasan omeaidsein SRNHBEHBVikARIPFIGKIde generating
, . r . g0
choied O B 0L BtRE P B R SO0 P pRRLS B poroxidi
dimérh@oleehlk, sHonlddes ttabifizédén b mbaainemyststbiliving solventiandsheuld be
apoptosis of t h“f rr?ﬂi?r ophage host cell.[0059] The
capablepfpeneltatingdipid Biepbra®s-on i s a combination of stable
i ngredi ents. These ingredients may preferably be
st i8] 2s REbarRRbrs OF bRGEQFRP&IARA dylehkirahy MEee6H EHtown that
i n separate containers, which are thén m Xed at the
the siperoxule generatimhédyaangd the hotaticgedadi eomppund preferentially absorb into

infected and dysplastic cells, which are typically also catalase deficient. Without wanting to

be bound by theory, the catalase-induced destruction of peroxide should be overwhelmed in
the target cells either naturally or by the pharmaceutical formulation. The peroxidic dimer
should also be activated by the superoxide generating dye, initiating electron donation to the
dimer and causing the release of hydrogen peroxide and acetic acid intracellularly. The
electronic activation of the dye does not always require light, but rather may occur through
small electrical pulses provided by, for example, a heart pulse. The peroxidation reaction
within the infected macrophage then tends to destroy the prenylated protein linkage of
microtubules within the cell, to destroy the infecting toxin, or to induce apoptosis of the

macrophage host cell.
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preferably conprise the chelated dye and the aromatic
redox conmpound. The liquid ingredients preferably

W@ eowpni@es t he peroxi dic species or reaction prpdIUER05/016186
resulting from oxidation of the unsaturated
hydrocarbon by the oxygen-containing active agent,

al ' th netrat o vent t -] .

o BBt e e RGaruEH SRt RS SESUAR fdedients.
Theéérlﬁﬁ@a@ﬂdsymrsgk b?dm fbreli as 86 solit irpredions yd Bquidingredients in

concentrate lute n sali ne. Endodontlc direct

separai¢ cariewetsy §Vh1¢}hgr|eathg¢ mised af thets(g,tl§| aise. The dry solid ingredients
el t I Scodh s
pref%rgélgli % mnns%nf?l %?ed g% %%thffitgtarcgﬁaﬁ L{ rog n% 1 c&ﬁlﬁh OThe liquid

ingrédigrBS bieerably do@iprize eliepéretidicaspeties baseaative prigincty resulting from
produce local irritation., [Q060] Adm nistratjon of t

0X1d|aha°r oetbe upsagupted BV‘?FBP%FP%\%Y the cwgfdl feiEpng AEVAAERE af?mg with
the é)ént%ﬁ%ﬁ chl'vE:ﬁ’cS €3 Jffd t?éfmﬁt]ﬁgﬂiplﬁ %Etﬂ&%ndl{%l}ﬁf fT8€ tr8¢hnstituted

I'n partlcu ceutlca
prodiuetr pnefmblp mgt beradaintserad detaentwsty healcongentmi dibrel in saline.

re-growt h in dental abscesse ne.l esi ons
EndgqoRey AUset IORKAHnBREET KRl IAlal Ao e Egmd infrathecal
delivelit $3S68 1B §§1€1@%Lﬁ§stéf>o<§a(ﬁﬁlhis‘t’1‘aﬁé(n %ﬁmhﬁsc@fa? ﬁﬁédtlﬁﬁlﬁfotpreferred

one rege eratlon
as it HASATURATEDO0 Hy®ROSARBION 1{afi 06 1 ] Ozonol yS| s of an al kene
nay be carried out either in a solvent or neat. In

cr 10R0L " RonblfeERY sy Slarbaboal RN b ify [etective in

trea @kiuksC afid Oééwﬁ}itﬁm@foﬂ hﬁufe@aﬁi iaBfectefl OPAiizhtsTheln particular, the
Iomnn% general procedure_is t%elcal for the
pharazaémnoyls aynation| stwlae%awk‘éate@ #1512 and bong &grpwgskn dental

absce s&g eo%n%;\gééqorfség?@ %sﬁte’f'ﬂée F}ﬁé\ " a? Sgﬁ?ég%v\g?%ﬁ% E#ﬁes increased

osteélblasﬂc dc&ivﬁjuam(mslwiédtl\kbyataoﬁ@fdgemﬁjaﬂmt h (ice-water or
ice-salt). Once the contents are cool ed below 5 C,

RpaMele o O8RS ok AS RS A b v bl S XN

is advantageous to di sperse the ozonated oxygen

thieos) a OLd@stysdd diffan dftthe hilybeicarrt@loud SRS HPd Yol¥é ofneat. In
stirred solution. Periodically, the gas streamis

elth@tc@moém coalitag; afitlee reactiomimixtire isckitical inayajdiag exnlogivrdecomposition

of the peroxu?w products of the reaction.

[0062] The following general procedure is typical for the ozonolysis of a liquid

alkene.

[0063] A 1-liter flask fitted with a magnetic stirrer is charged with the alkene (2
moles), and the apparatus is weighed. The flask is surrounded by a cooling bath (ice-water or
ice-salt). Once the contents are cooled below 5° C, stirring is begun and a stream of ozone in
dry oxygen (typically 3% ozone) is passed through the mixture. Itis advantageous to disperse
the ozonated oxygen through a glass frit, but this is not necessary for a stirred solution.
Periodically, the gas stream is stopped, and the reaction flask is weighed or the reaction

mixture is sampled. The gas stream is then re-started.
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m xture is sanpled. The gas streamis then

re-started. [ 0064] Once the nass of the reaction flask
waebesgi1@es fi ci ent wei ght gain, or once the proPONUS2005/016186

magneti ¢ resonance ("HLNWVR') spectrum of the reaction

nixture shows the desired reduction in the intensity

ol efm c, proton.|esonanc suaII about. 5009
a0 L P PR hE NPT eSSt aribigg s, or once
the ﬁ%fdn' I%Qgﬁ%‘% r@&n@ﬁ’&v(v“ TNMNIRY’) Epbctrigh & ®elrbddtion miktirb&hows the
kene Tn a sol vent non- reactlve t owar ds ozone such as

deSlB‘«dtrch@tlem irhie insersityo sheolelimie oratoraresenanper Gewallyoheut 50%), the
11he 0z onaol.ysis may al so be carried out as above, with

£as ?“Vﬁ? F‘solvent, substituting an al kenol for the
al kene without affecting the reaction in any
sulpagesnt i VEha@ionelysis niG|cartied oueacdboos) substituting d sdlution of the

th d sl tg th | ed t
alke%%%éﬁﬁz‘éﬁémins@%v% (O REPAGORF PES) TP AR shorinated
ﬁ%z&?&?il nﬁ?p‘ﬂ&f 54 Latle® DR TBARYE! Gfth or dthout solvent,
Pornu ation o esent I nvention was prepare
subsi.miting\aﬂ alked)] fSpthe g]kage withau effecting the reacligem s subsiantive manner.
of 120 ng/L up through an al kadi ene al coho

3, {~di met hyl - 2, 6- octa en-| - t er :
2 Tl G S5 961 80l B fFencrting
solvédte reaction around 50C; (3) Renoving small aliquots
of reaction product hourly and neasuring by HL NWVR t he
formation of th er oxi di c s eci es or reaction
EXAMBLE2s; PI%E?A NO¥ REE HARMA%HWIW ORMULATION

about 50% of the avai | abl e unsat urat ed bonds have been

i@ﬁ& su f rel g['éh (ﬂ}ﬁ?gﬁuﬁéﬂq@gﬁtg%ﬁ Hf ?r(t)ér’:bltegent invention was

prepdteﬂptelﬁslilm (6) Prior to use in the target biol ogical
system a mixture of henatoporphyrin, rose bengal and

ggt y| O:%a htmhgoau'oggtllq ?pu% Yox gélt\ld gartssmlx ic’treagfd F?O g/]£ up through an

alkadiene alcohol, 3,7-dimethyl-2,6-octadien-1-ol (geraniol), at 1 Liter of gas
per hour;

(2)  Maintaining the temperature of the reaction around 5°C;

(3  Removing small aliquots of reaction product hourly and measuring by H'
NMR the formation of the peroxidic species or reaction products;

4) Stopping the reaction when more than about 50% of the available unsaturated
bonds have been reacted;

(5)  Diluting the product mixture with dimethylsulfoxide (1:10) to give a solution
or dispersion;

(6)  Priorto usein the target biological system, a mixture of hematoporphyrin, rose
bengal, and methyl-naphthoquinone dry powders was added to the solution or
dispersion in sufficient quantity to create a concentration of 20 micromolar of
each component dispersed therein when delivered to the target biological
system by saline intravenous infusion. Optionally, ascorbate could be added

to the formulation prior to use.
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di spersion in sufficient quantity to create a
concentration of 20 m cronol ar of each conponent

walkepaieesl t herein when delivered to the targePCT/US2005/016186

bi ol ogi cal system by saline intravenous i nfusion.
Optionally, ascorbate could be added to the

I | O rd 0 L
E A B e TR bt Aopy T FRsUEaron
formul ations are as follows: WEI GHT % | NGREDI ENT
* DRj0BB] nelvdyrot@iss HRACKIOERPYs fdBowWEl GHT %
| NGREDI ENT *Det erm ned by mass spectroscopy. EXAMPLE
4. TREATMENT OF ENDCDONTI C BONE ABSCESSES [ 0069]
Fifteen patients with periapical bone abscesses
parti ciwgiretrra,a study to detyeRppikRe ef fects of

the pharmaceutical formulation 1 n hone rpnm r and
healli ng after endodontig,dafad fof adotg \éﬁ)x@@éﬁ.&ﬁts
ver d treatled*wi t h endogon(%xrc x?é?%&? laugmante

w th exanples of the pharrraceu |ca rmul ation. ee
wereg untreated and [served as con j-onal controls
The |treat ?3-@ati entls had their m@tdéd teeth opene
and |debri dﬁg An exanpl e of t mBwar euti cal
fornul ati o%Shavi ng [For mul at i oRRTRIEG lees
abovewas 1nstilTlTed|into the nd peri api cal bpne
at g conceWifation of 1 cc ﬁ%ﬂﬂﬁ%&?%’é}%r mul ati on
to 0 ¢cc saline, aljong with 0.2 nm "Ca(OH)

Radijogr aph?82docunent ation of t %Sedﬁﬁgalp. cal absces
was performed pr WEEKS

fol |l owi ng endodont |ecrht r%%n@%gtg Sb%ont S were treated
by non-augnment ed endodontic debridenent. The
debridement was followed by obturation, gutta percha
canal fWRIGHT %nd i nternedi at ENGREDIENT ve mmat erial
("| RPVTIA} seak Rg—++H- both—treated—angd—control pal_FCTIL 5.
Treated S # cts [dO?Q‘buébxﬁﬁeﬁmmroﬁhcbtaﬁqdemMﬁam
one-rmnth_ story of an inf eg;g(ﬁldﬁ&ﬁsigdr@iol hr ough t

—

e
I"at gral —gingival ar
i nitii al ragigoraph [reveal ed an exhgsg) ve

0.83 Hematoporphyrin
0.24 Methylnaphthoquinone
0.39 Chlorophyllin Sodium-Copper Salt

*Determined by mass spectroscopy.

EXAMPLE 4. TREATMENT OF ENDODONTIC BONE ABSCESSES

[0069] Fifteen patients with periapical bone abscesses participated in a study to

determine the effects of the pharmaceutical formulation in bone repair and healing after

endodontic treatment. Twelve patients were treated with endodontic debridement, augmented

with examples of the pharmaceutical formulation. Three were untreated and served as

conventional controls. The treated patients had their infected teeth opened and debrided. An

example of the pharmaceutical formulation having Formulation A from Example 3 above was

instilled into the canals and periapical bone at a concentration of 1 cc pharmaceutical
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abscess in the periapical bone above the tooth. The

subj ect underwent endodontic surgery, which rel eased
w@oal1ens3 exudate from the root canal s and t hePdT/B82008016186

The tooth andbone were treated wi th augnmented pul p

debridement initially. The secondary debri denent and

t I fi.lli i.th gutt i
rom a5l ot e o 281 DS R R RR A8 or e
periaBR@] hBtetsVRis PBdortddopi Vo Udhdr Efit6 Bighp veeko isitbwing endodontic

resolution of the periapical abscess with rapid bone

treatmenfr ovigdntrolpovrd teasd PEaroropugmenfed grdodeptie dlofridement. The

i : f o - ‘
acrRGETP R 0D G50 8] oo BRE BUHAE ARSI g et
restobdtR@ tnelerédl ¢RI sedlidg/intbeth yeasdsandrdontrobpdtien’d. parti al

fill of the root canals. An initial radiograph

denonstrat ed noderate periapj cal radiolucency around
the anterior root. Thégﬁgﬁﬂékﬁﬂﬂﬁﬁerment re-operation
wi th augnent ed endodontic surgery as descri bed above.

Al [0058]Pt U539 §e3 Y BidlcMali ibRe AfbnAPkiERry SMRhREe@ fistafa, through
the endodonti c procedure was acconplished three weeks

the lateabgingiviaharga of a tqesh Gheation|2). Ag.iniNak rdiographgevealed an extensive

radi qqraph d nst e e Jt | -
w35 08 AR SETA LR DR, REPLEL R hsh ot swaery,
which@8léaed furhdery eRudatd forh evabet dansls e the fivwlah Tat wotlradbbne were
hi story of facial smelling,and,ﬁ?in mﬁth(gencussion

treatedbwish angmenjedpulp detsisiement 1itiaHly. ohhegpeondarydebiidegpent and root canal
L adio s i
AR RO A ol iy b
had esslocdnid & fellovgap yadisgrdpls slidvrelcresdiotien oflthe periepied]l abscess with
.swelling resolved within two weeks. Conpletion of the
rapidhasdeHOVEL. pr ocedur e was acconpl i shed three weeks
|ater with gutta percha filling. A follow up

ragiog®] aph 96 9PRSd ALRDra8REd WaE A bHE-hRAHAisthR®f cold temperature
peri api cal radiolucency with increased bone

sensitieity irt ytophQiptign 5. Jbalrtoathgrevionslychadbeseieater] eidofontically ten

faci al..swel |.i i n_ovyer tooth. (1 qcat | 19) ...Th
vear Stk LRt raoafs S b R e s Phrellfmoderae
periapiQY tRASTud At ¢ 8rovRn S antbridiaubt. STIECRSEENt UdiRrWélt ir€Bperation with
al so had under gone radi oactive i odine therapf for
V&

augmanedsindodemissnrastxastsaerirsdshov: Alhsympipmp sgsolvad waliraphhours.
denonstr.at ed. the..previ i nc 6 fillli .

ComBRRREr AL SRR e HRoRAlR H A RRRY Blfhsi hickoesdRlat Gt sutte

percliz0 @illingl he\ pslldvenp rudidgrapk ienfugiiFed @dar resolution of the periapical

radiolucency with increased bone density.

[0072] A 43 year-old female presented with a two-month history of facial swelling
and pain with percussion sensitivity at a tooth (location 6). An initial radiograph
demonstrated periapical radiolucency around the root of the tooth. The patient underwent
augmented endodontic surgery as described above. The facial swelling resolved within two
weeks. Completion of the endodontic procedure was accomplished three weeks later with
gutta percha filling. A follow-up radiograph demonstrated near resolution of the periapical

radiolucency with increased bone density.
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endodontic surgery as descri bed above. Bacteri al

culture of the purulent debris showed Nei sseria and
wWae\b@ha1B83 ept ococcus. After treatnent, the facPel/US2005/016186

swelling resolved within four days. Conpletion of the

endodonti c procedure was acconplished six weeks |ater

kB8« 2000 old ketely prshentd viE el SEHBEE PR over a oot

(locarti%ﬁ' 10 UTBE €36t hid bR Ghe R cHIBNReAlaNwithin thé BR{Hus Ahr2® months
year-old femal e presented with a three-nonth history

wnh@tﬂt saccfes&, tllhema@entraés@tha@ vegergins rﬁfh?@mﬁ iogjniedbgrap ferthyioidcancer
SiX m rr‘yo i t1 2% rl.%é gnfagﬁ dgl%gh ?%{edqﬁ'éj?@g{ohg%%ﬁn@kete ﬁllipg and the

S ear

exteﬁﬁ’lﬁé piepicsl agisnicestyf dbo th&lpositérﬂﬁ: Irocﬁh’@‘heﬂatﬁﬁf uhderwent augmented
Streptococcus, Enterococcus (G oup

endorlgmh BUEaD: AhdssembiboTRe HaststRL Suiench o dhovenalan debrissshowed
I
daysvvafbnqxbﬁmneif el ﬁldmdmmhﬁodedtlﬁwas%cmhp]ﬁshbd X veks later w1th gutta

istula eared to_be h i ng. Three weeks | at
porchy Ehingodods oytryp cpdiomsal 4?@1 %f‘@@?@]neﬂ eSO gR - the ‘phiapical
radlc?ﬁ fwﬁ%%&@&s%@b%é BerRfty! Nfected maxillary bicuspid
ocati on . A radi ograph reveal ed a thickened

per i odont al I i ganment ("PDL"), especially on the nesial
si 974} t hd S8ryeareld ferntle prestited ayidve, thmsfgomh)}msaory of a fistulous

tract giBithe hdifral G e SRR RIS i BROR 2R Trle ot Al eritRBntl surgery in

the SIS hothyedrAR QVEEhr¥d $tth deKrid Rmicved TEbnYV@E tract showed Beta
asynptonmatic at the co(rﬁj)l eti on appoi ntnment one nonth

Strepta@@rus TreerperccnatCraupdd)i exhBrsobpeidijvm vorivim The tooth and bone
n
wereg tie trea elél Wi ﬁ%@fe%%% ﬁd&%n?@ lyggr sgh%«g‘deaggm V)%[c\;\rﬂ Irf'ﬁ'gﬁestora‘aon
was plﬁéc&rdnddhé 100t danfl \Oﬁb&bh@ﬂbté&ﬂ&x W'EHES IntepeAt thattimeahefstyla appeared
swol  en, causing pain in the nmaxillar Ieft quadrant
to bedirgHaet Shreg AesHostarcihe aregehgwetheonRl Predicakine
descri bed above. The pain and smelllng dlsappeared one

da¥/ 0"’)% er Ahg 39&?%(‘1‘%9& g)nrgge'h dnwgt Re i ded Beixillary bicuspid

|en was asynptomatic uration wt
(1oceft1|ohllB)1 A oafdlds QIWMMwlechﬂihmkenaMrmdmmi tighmaent (‘TRINL7 J] especially on

50 %yeafl% of qhe entlreprro%’? ap ttﬁeedaggxt ?)ogsall)lglf aI %agtﬁsedl t%\gﬁ‘lr lﬁlfg}nented

endodontlc surgery was performed as described above. The patient was subjectively

improved within 24 hours and was asymptomatic at the completion appointment one month
later. The PDL had a noticeable reduction in thickness, especially on the mesial side, within

six weeks.

[0076] A 47 year-old female presented with an infected tooth (location 14). The
upper left area was swollen, causing pain in the maxillary left quadrant. Augmented
endodontic surgery was performed as described above. The pain and swelling disappeared
one day after the appointment. Within one month the patient was asymptomatic and the

obturation with filling of the canal spaces was uneventful.

[0077] A 50 year-old male presented with pain in the lower left mandible.

Examination determined that two teeth were responsible. One (location 18) suffered from
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Exam nati on determ ned that two teeth were
responsi ble. One (location 18) suffered

wo e@aittweser si bl e pul pitis and anot her (| ocatiBem/LS3005/016186
was infected at the site of a previous root canal and
shomed periapical radiolucency at its distal root.

RS SRR 19 B OGS SRR ot o

and EERRIE S&ipRaP @:!Lcﬁol%béﬁé? dthe EsBORIoY., Buth heutlh wanalgasd avith the
or anti-inflammatory nedication. The radiolucency on

augm@ée@r@pmntmocedﬂretdwré@é ebeve: dbe neﬁai@ydheﬁ%ﬁé%rﬁwed 10 pain
th
sinct {8 sPRRh S RhE i Ry ROFLERRMIB o REPARAY 1138 i ggmoy on

the distallRabf ﬂiedsef:@riﬂito@ﬂphzﬂﬁa@i@amdtﬂvo ahomhs aterpwhen iltel tseatment
and periodontitis in a tooth (location 19) that had

procpdes WAGCrEwsted end thetesth r?feﬂlne%%m%n%t hs. A
radlograph revealed bone radi ol ucency at the root end.
g)(hgﬁ Eﬁ d1d Rl ‘f‘e&w@éeﬁﬁdm cﬁf&f@d&hﬁﬁtlﬁ{‘ﬂﬁ%@ﬁéd&tms in
rlbed above. e subject reported
a todﬂh)(lad:ﬂtmnﬂﬁ) that ledd bebn unddngoingtregwedtfps overitwo aramthsnasradiograph
npt omati.c at on nont h, n the root, c
rove et SRR AT b AbTETBRF i i PR e Rl s ugmented
end%ﬁﬁ@pﬁb&&@@&%nﬁ&i Hove pyedly ﬁre?@ﬂ?&l 1RREAEP4Sin FlicPithin a few
[0079] A 76 year-old resented with
daysoc Theiansraivap asympiperatia at coermontbe mhm rthe 190t canal procedure was

confEA L B iR e BRSNS ks oo

healéhowed peri api cal radi ol ucency and cal cification of
the dental canals. The tooth was re-treated with the

gnented endodont i ¢ procedure descri bed above
00781 i evAdowramRIA famale preyentediwith gecapingal ae@mmsr atooth (locatlon

21, 5 RS SETBRL g ARG aCc ket B i

bone a year -0 fena
allerpfee s Anadidgraph shqwaidpesaagical radioluagicyahd ba:lmﬁcabmcoef ¢® dental canals.

“The fadh e - TSBeL At e ar s bindoFREs GEH B geRctibed above. Pain
was dﬂ‘éh&?e%b(x)gmalﬁﬂo@g (tl'%g USRI SnEARABRE honBl QERMH Gemonstrated

escr npl etion of the entire treatnent
disappeacamde o £the boue pestessiradinkbiekeyl at er. At si x weeks,
radi ographs reveal ed marked inprovenent and sone

re |on of, the peria cal | e n
a1 o' ot oA EEen LT fup AR A o oscess
arouft 8 668 (1b&FioRN 8 Mespite endodontic treatment several years prior. The tooth was

re-treated with the augmented endodontic procedure described above. Completion of the

entire treatment procedure occurred six weeks later. At six weeks, radiographs revealed

marked improvement and some resolution of the periapical abscess lesion.

[0081] An 18 year-old female suffered from a periapical bone abscess lesion on
the mesial root of a tooth (location 19). The pulp extracted during endodontic treatment was
necrotic. The tooth was re-treated with the augmented endodontic procedures described
above. Final treatment was accomplished in a conventional manner with gutta percha and
zinc oxide, sealed over with IRM. A radiograph at eight weeks revealed improvement and

some resolution of the periapical abscess lesion.
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the nmesial root of a tooth (location 19). The pulp
extracted during endodontic treatnent was necrotic.
wab@stioash was re-treated with the augnent ed epdDUsID$/€16186
procedures descri bed above. Final treatnent was
acconplished in a conventional manner with gutta

percha and zi nc oxide, _ seal ;@ll!ovzr with IRM A
radi ograph at ei ght rgl ¥ i nprovenent and
some resolution of the periapical abscess
| epi08R] ConA 58 lyedpudld falepredeatid with H8otheRicatidol Jyhhvdng a history of
_presented with a tooth g_l ocation 13) having a hi s%org
periqglonigd flisgrsen{tapulgivasaserotie 4 radipgraph sevivaled gepiapigal boné abscess
1esioggdb819\;e%ﬂgnapee\fﬁgliﬁ‘ﬂicatr@a%bﬂ%gsaLic&\ﬁ;\lgﬁisﬁ&f GR®SintEfh AWessing of
nventional endodontic treatnment s acconpl 1 shed
Ca(O¥L h Treatmaerit wad campleted sdf wéske Githr2 The tewdi wendtillvagdly symptomatic
onpl eted six weeks later, The toqth s still mldly
and g P ARIERE WAIALIPE SRR LB IURE R RRPT FIHIELERE" on
t he radi ograph, perhaps slightly larger. [0083] A 47
yepdosa] d nRlse yaadoid thA8hhd & &R (Toestich0)0) &N bikp tektored with a
restored wth’a crown and bridge, which nmanifested )
cronageandrtwidge swhigh inpamifested heveperasenptionlof Berperiapical koneonitle chronic

._pajn, nventional..endodontic treat t .. .
paind O Bl endorRm i Pefiail e deRgaie By nterim dressing of
Ca(OMparrRbherRBAd Gttd ferdRr6 M ah A Gilllikeawad cohiplétbdgx Wasths later. The

conpl eted six nonths later. The tooth was still mldly

tootls yiap stiuamildy shanptameatiseandalbr dgrianie domerdstact s stilinresent on a
. present .on r.adi ograph one year later. [0084] A 49
radl()%%?ﬁl-%he&%ﬁre%taﬁr'e presented with a fractured tooth
(location 19) that had caused pain for one year,
def(OSHE r es uyedriodh fendube prasented withadraotredthothi{lmeattbnd 9) that had
dentinal fracture and periapi cal. bone abscess. .
causepRB ROBR AP ARIBI RO STOD AP HE TS EDR S dgtlgginal facture

and g’éﬁ%ﬁéﬂ%gﬁé BAESS S(F(iﬁ?/le_ i Shll onfib tehidlenP WaldREcdtlsBed with

a root canal I ng was conpl eted seven weeks
interiratdesssinglo€ Ca(itlh. suratidnlhnd guttapteoshatrpet canal fillisg was completed

eriapi cal_bone. defect was stil]. present.on .
sevel i BPRpTEIR e "Gt G honeampe BB BiyiBfeefhpng efect was il
presérft D4 lalridioagh WikleR 8ight ARARANMEON of treated and control

subj ects, "indicate that the pharnaceutical formnulation

is effective at treating endodontic bone abscesses and .
ac {088} at i Thysp sertlts.dgeloding 4 poraparisps PdFeated and control subjects,

indicate that the pharmaceutical formulation is effective at treating endodontic bone abscesses

and accelerating bone regrowth in treated areas.
EXAMPLE 5. TREATMENT OF PERIODONTAL LESION AND FIBROMA

[0086] The following experiment was performed to determine whether the
pharmaceutical formulation induces osseous metaplasia in residual periodontal ligamentous
tissue. A 38 year-old male subject was diagnosed with a well circumscribed, non-tender,
radiolucent lesion at a tooth (location 32) that was the site of a previous wisdom tooth
extraction. The history and radiological presentation were consistent with a fibroma. Prior to
biopsy, 1 cc of one example of the pharmaceutical formulation having Formulation B from

Example 3 above was injected into the lesion with a trochar needle. Repeated radiographs

-20-



EXAMPLE 5. TREATMENT OF PERI ODONTAL LESI ON AND FI BROVA
[ 0086] The follow ng experinent was perforned to
waledsnni4ee whet her the pharmaceuti cal formnmul at POMUS2005/016186

i nduces osseous netaplasia in residual periodontal

| i gamentous tissue. A 38 year-ol d mal e subj ect was

di a sed wit unscr. RON- t
threq OGBSt Tl BT (PORBE diof X ignal giopsy after
treatH%ﬁt ntifm&d the pRi&ite @Fﬁldﬂéeﬂ@@t‘ébfd@ﬁgtiblw Ir%@hla@ﬁabe?hl@e of woven

hi story and radi ol ogi cal presentation were consistent

boneyjand ostedblastisrmeaming igra hapig 5@@}18 lepione Byese resubix idigate that the

of the phar eut. c [
pharfagtatEel REPIRERH S At M R RT3 of o
pemmohfa@ﬁbﬁﬁngneedl e. Repeated radi ographsthree weeks

| ater showed increased radi o-density inside the

| esi on.. Excisional_ bio after tr t d

the. PESAMELIH. TRAACMINT O FORPUNED mEARmUEE .

trabecul ae of woven bone, and osteoblastic reamng in a

go R bAQH? %reo?& esmﬁﬁedaséﬁw@db&%ﬁ%& frdtire b@e right
eutlca ormulation is effective at inducing

humems @na thatetpgle amrg acidehte A opermngcqiecdm‘aon wath multiple screws

. EXAI\/PL T EATIVE OUND E UR
and s Hretiors sy @RI [ S APA P B S B TR Erebic evidence
doc&x%ﬂ?@d‘ﬂh%%@véﬁt?@f%@nﬁ’ﬁryt WethWidBtgapd! FE{HeSappBsifion of bone, despite
not orcycl e raci ng acci dent. An open surgical reductiaon

ﬁxaiwrt rommompl aétesﬂwe@measn aiohiealing fepstion; s axidenpradiclegipally. The

subj 8% g&ﬁg&ﬁ%@éﬁ%ﬁ@ og ple agh tqﬁ ?tﬁ%%aé)e%'h@ﬁ %r%u?%ioﬂ%‘é 91?16 lgcr))rgnulatlon

B frdh ExB@pRIBBSYE inﬁﬁv@fouﬂgﬁlﬁifoud @éi;ﬁlbh@mfdr Aavd week fanied nRadibgraphs
after the surgery, eal i ng reaction was evi dent

taken afipnirerimen ud sevpe Wogks aldar thainiBdlnupgical dprayr %h?é‘/ed accelerated

w390 Bl BB BB AL G oot

injufyowtss egissdtan st ﬂ)\uerm@thsmThw khe egsulde indieatk ot aip:ﬁhpharmaceutlcal

taken after treatrrent and seven afte
forolionds e Lesfigs S IO oS wbih St aes derataseinp ipainyof a compound
fractdfd 0Ss multiple gaps in the fracture |ine. The normal
sequence of repair for this type of injury was

estimated at four nonths. Thus, the results indicate
EXAMPRE 7 HEREAJMENIZOF EQRINE: BONE ERAGTAIREVANBtJOINT

i nduci ng bone regrowth erating the repair of
a conmpound fracture. aﬁiﬁg&%

[0088] Two horses with lameness were treated with examples of the

pharmaceutical formulation.

[0089] The first horse, a three year-old thoroughbred, was diagnosed with a non-
displaced scapular fracture after it showed lameness and failed to respond to conservative
measures for one week. One example of the pharmaceutical formulation having Formulation
B from Example 3 above was directly injected under fluoroscopic control into the fracture line
and the limb was splinted. Within six weeks, the fracture healed without callous or deformity,
as shown radiographically. The horse returned to racing eight weeks after the treatment. The
normal equine healing time for such a weight-bearing bone fracture is five months for a

closed reduction.
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EXAVPLE 7. TREATMENT OF EQUI NE BONE FRACTURE AND JO NT
DAMAGE [0088] Two horses with | aneness were treated

wowvdaos/1ewsspl es of the pharnmaceuti cal fornul at i BET/US2005/016186
[0089] The first horse, a three year-old thoroughbred,
mas diagnosed mﬁth a nondisplaced scapul ar fracture

;@&0&, ati r(r)gsg?e?e %S}F( %fgz% flgl u erger]%%r(séé g;%%ﬂ%a e%flaxflﬁness and

was ﬁﬁgﬁd%ﬂ eth 29quuéﬂﬁmlbﬁhf&ﬂoﬁ%id’ﬂ@gﬁﬂr’m&léﬁpamﬂn& dfrirpight hind
Exanpl e 3 above was directly injected under

limby |&rﬁrr©é¢:seqowh seyaY fiatipn vgs pridomed i yvoecarpal doipisg Queesarpal joint

was lﬁ E'J?r %& 7 lﬁlo l?tgte%%ra]'ﬂ%g 'fﬂo ﬁnhglrﬁ oc\réﬁﬁ%(ﬁ forhﬁ?at{?'h%%wﬁrg%onnulatlon B

fromi Bxcting)€ 3 pboveatvhich whl 1313 baediatrasd emattmeﬁy dicectlpiitore gamjh One carpal
weeks after the, {}\qui nt The .n ]I'a .equi e he
joint; g 1o rinjegled Wit aﬁ@%@}lﬂ@a HoR ¢ control.

Radl%g&ﬁvﬂ§ atftffee c'f 59 %\%gkg ﬁﬂa‘ﬂ flel o%glaaklgﬁ gﬁ’&wéﬁlﬁc&@ﬁ%ﬂ ofﬁ@ﬁéﬁm in the
X year - o d quarterhorse, denonstrated | aneness and
jointestedi wijh disaephavmmteuacaiefqmmﬁamamompmﬂ dée thicoudreated sboigyl joint.

in the car e f it hi nd
The i WRGHLIES fioPHe Br e Joistal 5 s st Bifumonths false han with
routfn@ eRine hthfdSsis progedipéPal joint was also treated with
one ‘exanpl e of the pharmaceutical fornulation having
Forrmul ati on B from Exanpl e 3 above, which was injected
intraoperatively directly into the joint. One carpa
joint was not injected with the pharnmaceutica
formul ati on and served as a control. Radi ographs at
three and six weeks after the operation showed
accelerated joint fusion in the joint treated with the
phar maceuti cal fornulation, conpared to the untreated
control joint. The cast was renoved fromthe treated
joint at six weeks, alnost five nonths faster than
with routine equine arthrodesis procedures. REFERENCES
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per oxi di c species or reaction products resulting from
oxi dation of nenthol or an al kene by an
wo@z20gem48dNt ai ni ng oxi di zi ng agent, wherein t heCHUREO®016186
conprises terpineol, citronellol, nerol, linalool,
phytol, geraniol, perillyl alcohol, nenthol,
n Lol or farnesol, and wherein the peroxidic
WHggJe%I ét‘gi]&ﬁﬁégétl on products resulting from oxidation
of menthol or the alkene is fromabout 0.001% to about
30% b i.ght. of th har maceutical faormulati.on. a
Lo p eﬁe‘ﬂ%&?& FP% sg&uiaéwlg%ogﬁ Ee.rgg}l?{atll%mpaew@teptaf PREPEEE Y ent
CONpr i SEemEidiElpY ke Uhé Potidsr a8t &FRtive | #8dunhi of a pharmaceutical
propyl ene glycol,, or methylsulfonyl nethane, and
whéreiulatioheopgniemngat i ng sol vent is from about 50%to

about 99% by wei ght of .t he ' I t 1O

a dye cont ai HFrr%% ‘ g%e‘g}egto‘gaﬂ% %ﬁ\?g}aéﬁ{ﬁ%ér: Sﬂt@lglr@(gér)}@ Sxilltion of
met al , wherein thejeflitpl 6amlkee by po opypenicontainsgoxidizing agent,
bengal, chlorophyllin, hemn, corrins, texaphrin,

met hyl ene bl ue, hamereixyhe alkene spmprisss, tempeqln citjogelle); nerol,

avin, anthracene %?@DOPY&,% IG] n%erﬁlﬁBPY!p%ﬁﬂglranEﬁbﬁél?' menthol,

neutral red, phthalocyani'ne, fluoreséein,

pheonel ani n, and yweengigarahivdorifpenessl, dndomhatiodie Erddicepecies
about 30% by wei ght of .the pharnmageutjcal for.nmul tioH'

and an aronatic r@H’é?i‘c%‘rﬁiﬁ&?&re R RO af‘@’ﬂiBEment Olorthe
conpound conpr i seguIPDRL M 186u1.001% to about 30% by weight of the
unsubsti t ut edbenzoqui none, napht hoqui none, or

ant hr oqui none, anghaheceiticat foemalabinet i ¢ redox conpound
is f . 019 9 i . .
Ipis1ar Lg(r:neﬁ? iogt&| S@gflrf{t%ﬁggﬁaggﬁf w%%r/e%r? %he\:’\%legg%au%fg stoli]\?ent comprises

dimethylsulfoxide, sterol, lecithin, propylene glycol, or
methylsulfonylmethane, and wherein the penetrating solvent is
from about 50% to about 99% by weight of the pharmaceutical
formulation;

a dye containing a chelated divalent or trivalent metal, wherein the
dye comprises porphyrin, rose bengal, chlorophyllin, hemin,
corrins, texaphrin, methylene blue, hematoxylin, eosin,
erythrosin, lactoflavin, anthracene dye, hypericin,
methylcholanthrene, neutral red, phthalocyanine, fluorescein,
or pheomelanin, and wherein the dye is from about 0.1% to
about 30% by weight of the pharmaceutical formulation; and

an aromatic redox compound, wherein the redox compound comprises
substituted or unsubstituted benzoquinone, naphthoquinone, or
énthroquinone, and wherein the aromatic redox compound is
from about 0.01% to about 20% by weight of the

pharmaceutical formulation.

2. The method of claim 1, wherein the alkene is in a liquid form, in a solution, or in a

dispersion.
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2. The nmethod of claiml1l, wherein the alkene is in a
liquid form in a solution, or in a dispersion.3. The

woredkom4ed claim 1, wherein the al kene i s cont BATYES2005016186

10.

11.

12.

13.

a fixed oil, an ester, a fatty acid, or an ether. 4.
The et hod of claim1l1, wherei n t he oxygen-cont ai ni ng
ox' 4 onprise ngl et _oxygen xygen i
P M VBB a5 B o o BRAN o B ey

hyggquyﬂanr@gércal hydr ogen peroxide, al kyl peroxide,
carbanyl perOX|de benzoyl peroxide, or oxygen bound
to a transition elenent. 5. The nethod of claim1,

Wh et g infkih o ONNGE N, HRELAI b B8y Lonl Sinfdifitlg dteA%ing agent comprises
conpri ses ozone. 6. The method of claim 1, wherein the

peﬁ@g}eatowg;ers okygen in s giplptosiste, supcetide anierppaipdate, hydroxyl

A Pﬁ%a]lnj'{qurctgﬁg p%lg)%té{er %{(}ll\rlpge?ofl e carbﬂ?lgl 5@5{}8@ b%Lzo%ll glﬂ@xlde or

d| @gygaﬂ}ﬁ,uham(ad@m(m@hﬁanbm 8. The nethod of claimi1l,
wherein the dye conprises porphyrin, rose bengal,
chlorophyllin, or a mxture thereof. 9. The nethod of

cl gihBndethd&f @hith 1 hehéfeindthe GRYRIN- S$aihing dxidifing hBént comprises
met hod of claim11, wherein the netal conprises copper,

maRgeifese, tin, magnesium or strontium 11. The

nmet hod of claim 1, further conprising an el ectron

donor. 12. The method of claim 11, wherein the

eI 8te nethadofolain d nwhérsmshepanstrating wivent isa liguid, micelle membrane,
armaceuti ¢ alt thereof. 13. A nethod for

ROTORRS: ﬁﬁmg}fﬂ OF &4 eration in a patient,

corrprlsi ng: adm nistering to the patient an effective

nt o rmaceuti cal fornul ation g :
condrimPheT B S WiSereloReneBaLRY sotvpploi, dietyisulfoside
regubiisee).f rom oxi dation of geraniol by a mxture of
ozone and oxygen;

The method of claim 1, wherein the dye comprises porphyrin, rose bengal,

chlorophyllin, or a mixture thereof.
The method of claim 1, wherein the metal comprises iron.

The method of claim 1, wherein the metal comprises copper, manganese, tin,

magnesium, or strontium.
The method of claim 1, further comprising an electron donor.

The method of claim 11, wherein the electron donor comprises ascorbic acid or a

pharmaceutical salt thereof.

A method for stimulating bone regeneration in a patient, comprising:
administering to the patient an effective amount of a pharmaceutical

formulation comprising:
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di met hyl sul foxi de ("DVMBSO'); a dye containing a

chel ated divalent or trivalent netal, wherein the dye
wa@eowpniees a nm xture of henmat opor phyrin and r oBET/DSI0gRD16186

or a mxture of hematoporphyrin and chl orophyllin; and

met hyl napht hoqui none. 14. A nmethod for increasing

bl ast i Ly fi 29§ idati
oo o sior i naEREidit shedid & RAUE b zom oxidation of

pharmaceuti cal foretahil boa miRMRE bSotHe apé bR¥dem: C
speci es or reaction products resul ting from oxidation

of nent hol ofiBFthylFK&ddgGDAMS x)ygen cont ai ni ng
oxi di zi ng aggnive WHRHELE 2 (R t'% Jva%@rﬁ r]netal wherein the

~terpineol, citronello ner o [ na ooI
geraniol, perill yldyabmnjmées amhh@bfh@mtmmp]@emdcrbse bengal
or farnesol and wherein the peroxidic, spec
reaction productsOF %%Y‘W‘ﬁ%ﬁf dl}}gﬁ bforﬂ@ml]m)@nd
or the al ken%léﬂ%,hflﬁgfﬁ RBRehe.0. 001% to about 30% by
wei ght of the pHarrmaceutical fornulation; a
penetrating solvent, wherein the penetrating sol vent

14. Co%':ﬁx%ﬁ f&iJ aloes Qéﬁll%b’été SHtiHE 'ac?s; 19' altlgﬁt' E(l;}hgmsdng
propylene glyco r yIs t hahe

wher ei n adihmigienred rtat thagpaishy ent eﬁf@tﬂve oam«atm)ud)f 20pbarmaceutical

abqut “i%% by wei %gt of the pharmaceutical fornulation;

a g‘?}’@" ‘r‘i’iﬂ chel ated di val ent or trivalent

netal , wher e?&o&ﬂﬁ‘c gly&l&oémfeh&ﬁﬁl PR rrééﬂltufgoﬁSm oxidation of

bengal , chlorophyllin, hemn, corrins, texaphrin,

met hyl ene bl ue, hmmnﬂmlyt malkméxyran oeygmmon‘s\unng oxidizing agent,

lactoflavin, anthr herein tgé/ Ikeng ompnses’ terpineol, citronellol, nerol,

linalool, phytol, geraniol, perillyl alcohol, menthol,
geranylgeraniol or farnesol, and wherein the peroxidic species
or reaction products resulting from oxidation of menthol or the
alkene is from about 0.001% to about 30% by weight of the
pharmaceutical formulation;
a penetrating solvent, wherein the penetrating solvent comprises
dimethylsulfoxide, sterol, lecithin, propylene glycol, or
methylsulfonylmethane, and wherein the penetrating solvent is
from about 50% to about 99% by weight of the pharmaceutical
formulation;
a dye containing a chelated divalent or trivalent metal, wherein the
dye comprises porphyrin, rose bengal, chlorophyllin, hemin,
corrins, texaphrin, methylene blue, hematoxylin, eosin,
erythrosin, lactoflavin, anthracene | dye, hypericin,
methylcholanthrene, neutral red, phthalocyanine, fluorescein,
eumelanin, or pheomelanin, and wherein the dye is from about
0.1% to about 30% by weight of the pharmaceutical

formulation; and
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met hyl chol ant hrene, neutral red, phthal ocyani ne,
fluorescein, eunelanin, or pheonel anin, and wherein

wo b@sdyass s from about 0.1%to about 30% by weP@hUSmD5/016186

15.

16.

17.

18.

19.

20.

21.

22.

23.

t he pharmaceutical fornul ati on; andan aromatic redox
conmpound, wherein the redox conpound conprises
substituted or unsupstituted be

) ui.ngne, .
napht hoqui no#8 2Rt AEdASREPR %g &ﬁé?dé’%ﬁomgund comprises
aromatic redox c Ogﬁﬁ’éﬁ?ﬁed{ Sr Jﬂs%?ﬂﬁﬁ&}ﬁengocﬁﬁ{@n% %a@ﬁt%ﬁumone or

20% by wei ght of armaceutical formulation.
The net hod of cl alamhte‘lqulmtner gidwhéreinghk eromatis rﬁdOXalomPOUIld is

liquid form in a utlon pPenLsS 16.

The method of cl aiffiM 43P e?g ﬁ’ tq:ﬂe gﬁ"f} 2@4 Py weight of the
contained in a fl%ﬁ%mgmbﬂuﬁpﬁﬁﬁhﬁmgna fatty acid, or

an ether. 17. The nmethod of claim 14, wherein the

oxygen-cont ai ni ng oxi di zi ng agent conprises singl et

OXY§e @etmﬁ%gaﬂﬂ‘l% theldin fle@lkeRb &if . IRfRET0RN] Hen @Bﬁtmﬁ, orina
r oxy

peri oda radi cal, hydrogen peroxi de, alk
peﬂﬁmmdﬂm.carbanyl per oxi de, benzoyl peroxide, or

oxygen bound to a transition elenent. 18. The nethod

of claim 14, wherein the oxygen-containing oxidizing

agdhe nmmhmrofshmndamheremghe dlkenerre¢dndalnadt in@l fixiedoil 4an ester, a fatty
wherein the penetrating solvent is a liquid, mcelle
neﬁﬁﬂdﬂé”l?h%bsone, emol lient, or vapor. 20. The

met hod of claim 14, wherein the penetrating solvent is
dlnethylsquOX|de 21. The nethod.of. c

14 Thapst %v@wav tecxXYgBH-EAYAIIHE mﬁléﬂ%ia‘ﬁ“’mpﬁses
chlgpy, %?BTE)&I}I% ox?f%eﬁa I’{nit§ttllil}g€t EBR! e@erodde alidR, pEIJHAR, Blydroxyl

cl ai ére conprises iron.
radical, hydrogen peroxide, alkyl peroxide, carbamyl peroxide, benzoyl peroxide, or

oxygen bound to a transition element.

The method of claim 14, wherein the oxygen-containing oxidizing agent comprises

ozone.

The method of claim 14, wherein the penetrating solvent is a liquid, micelle

membrane, liposome, emollient, or vapor.

The method of claim 14, wherein the penetrating solvent is dimethylsulfoxide

(“DMSO”).

The method of claim 14, wherein the dye comprises porphyrin, rose bengal,
chlorophyllin, or a mixture thereof.

The method of claim 14, wherein the metal comprises iron.

The method of claim 14, wherein the metal comprises copper, manganese, tin,

magnesium, or strontium.
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23. The nethod of claim 14, wherein the netal
conpri ses copper, nmanganese, tin, nagnesium or

wabesnie4sm 24. The net hod of cl aim 14, furtherPCT/US2005/016186

24,

25.

26.

conprising an electron donor. 25. The nethod of claim

24 mherein the el ectron donor conprises ascorbic acid
phar maceutical salt thereof. 26 A net hod for

[ néflhé é%qﬂilfgi Hlaispl4a irther ﬁ%mpwlflg' a f eétf?}“a PRt |

conprising: admnistering to the patient an effective

amount of a pharmaceutical fornul ation conprising
perbginasthod 9£@11a1é% 26 Wherst e ¢lesten Jener GasaIses ﬁij’o}"%l% Apid or a

gﬁ'yg%ﬂa%g?t%g %@{tﬁ@e& by a m xture of ozone and

gen; sul'Toxide ("DVBO'); a dye containing a
chelated divalent or trlvalent netal, wherein the dye

COMEHE T R PR e oo,
mst hyl naphidisehfadethe patient an effective amount of a pharmaceutical
formulation comprising:

peroxidic species or reaction products resulting from oxidation of
geraniol by a mixture of ozone and oxygen;

dimethylsulfoxide (“DMSQO”);

a dye containing a chelated divalent or trivalent metal, wherein the
dye comprises a mixture of hematoporphyrin and rose bengal
or a mixture of hematoporphyrin and chlorophyllin; and

methylnaphthoquinone.
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