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Cross-Reference to Rel ated Patent Applications: [0001]
The present application clainms priority to U S. Patent
wopRbospadsson  Serial No. 10/603, 226 fil ed Juneci2&20@R00842
which is a continuation-in-part of currently pending
U. S. Patent Application Serial No. 10/257,126, filed
Oct ober 8, 2002, entitled "Regulation of Genes Via
Application of Specific and Sel ective Electrical and
El ectromagnetic Signals”, and is related to U S

Pat ent Application Serial Nos. 10/255,241, filed
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Type
rfg"ﬁBWK@ Oty nBleg;@ﬁtgméQﬁqhgge@%lfpaB@s are hereby incorporated
n'v?%q ot eases (decrease in MW-I, MW-3 and
by appl yi ng specific and sel ect ive electrical
and el ectromagnetic signals to the knee joint in

D%é,ﬁ%ﬁh%{n}gﬂtﬁﬁed with osteoarthritis, cartilage

di sease ects and injuries. As described in these |
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Description of the Prior Art:

[0003] The present inventor has disclosed in the above-mentioned related
applications methods and devices for specifically and selectively up-regulating gene
expression of aggrecan (increase in aggrecan mRNA) and Type Il collagen (increase
in Type I collagen mRINA) and down-regulating gene expression of metalloproteases
(decrease in MMP-I, MMP-3 and MMP-13) by applying specific and selective
electrical and electromagnetic signals to the knee joint in patients afflicted with
osteoarthritis, cartilage disease, defects and injuries. As described in these patent

applications, specific and selective capacitively coupled electric fields of 16-20
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i ncludes the step of generating conpound el ectric
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electrodes or coils in the proximity of a patient’s knee for the generation of a specific

and selective electromagnetic field that treats the diseased and/or injured tissue.

[0005] In accordance with the method of the invention, different duty cycle
modes may be selected for generation during a 24 hour time period. In a first mode,

the compound electric signal and 3 additional 50% duty cycle signals are generated;



in a second node, the conpound electric signal and 2
addi tional 50% duty cycle signals are generated; and
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capacitively coupled field for 30 mnutes of 100% duty

cycle in the presence of interleukin (IL-1B). As
i ndi cated, the expression of MVP-1 nmRNA decr eased

ﬂrﬁmeis&ﬁ#ﬂn b¥pidignefd of 24 hours. [0009] Figure 2
I's a gra '
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dramatically by the end of 24 hours.

[0009] Figure 2 is a graphic representation of the response of aggrecan mRNA
gene expression when articular cartilage condrocytes are exposed to a 20mV/cm
capacitively coupled field of three different signal types in the presence of IL-1B. As
indicated, the expression of aggrecan mRNA 1is optimal with one compound signal
(30 minutes at 100% duty cycle followed immediately by a 50% duty cycle for 1
hour) versus one simple signal (30 minutes of 100% duty cycle) or the same simple

signal repeated once.
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various signal types. As indicated, a train of signals, consisting of a compound signal
(30 minutes 100% duty cycle/1 hour 50% duty cycle) followed by 1 to 3 repetitions of
simple signals (each 1 hour of 50% duty cycle) gives approximately a 2-fold increase

in hydroxyproline production with one, two, or three repetitions of a simple signal.

4



sinple signals (each 1 hour of 50% duty cycle) gives
approximately a 2-fold increase in hydroxyproline
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Peéfiditions:t ar get ed ti ssue, whether it is a conbi ned
field or a pulsed el ectromagnetic field or
[0019] As used herein, the phrase “signal” is used to refer to a variety of
signals including mechanical signals, ultrasound signals, electromagnetic signals and
electric signals output by a device.
[0020] As used herein, the term “field” refers to an electrical field within
targeted tissue, whether it is a combined field or a pulsed electromagnetic field or

generated by direct current, capacitive coupling or inductive coupling.



generated by direct current, capacitive coupling or

i nductive coupling. 5 WD 2005/ 002667 PCTI US2004/ 019142
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in Figure 1, when a capacitively coupled electric field of 20mV/cm (sine wave,

60kHz) with a 100% duty cycle is applied for 30 minutes, the down-regulation of
MMP-1 mRNA is dramatic. Thus, only one 30 minute period of this specific signal
per 24 hours is optimal for maintaining the down-regulation of MMP-1 mRNA and
other proteases such as those used in the treatment of cancer and in the prevention of
metastases in cancer. For up-regulation of aggrecan mRNA, however, a compound

signal of 30 minutes of a 100% duty cycle followed immediately by a 50% duty cycle



per 24 hours is optimal for maintaining the
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sani gat t g[llhﬁ glo ﬁté wg‘ggwlbglﬁg %ﬁw © 2B FYRPIIGSHgnals in
IR s REIhO PR dAEIR fGRAPEIpIBRH0oAS, Yor MARIIOME ‘Mc?@dse m&%}amme

The effects of various conbinations of sinple and
PEsivsBRmMEsseltigs Slom ymregulagipe a5 pgagedan enprAdmdtth&)Ihcg:aseem

ease m ne
hgefﬁgggﬁ%!lgﬂﬁrrogéﬁ otn%ﬁf@%frrélgglprrgéulfitﬁq ?gbca geny MRNA,
areRNsteatat] miFeguras:4 emse Thoselkille@Xy e @kt vnlﬂ @F&w@é hathe
i on. of Type I|I | agen mRNA,

| t |
i3 ot S8 (Fars b A0 Winaier o5 Oty eves Falaicd by 1
| hblﬁiebf%’()% Hty |cyél@)°c!icﬁﬁi %§la¥e|§ ?xﬁMﬁ’hlemoR'tl\f]ﬁgb@al § Cycﬁq and up-

naI (consi sting of "30 m nutes
atesvoggragyn mRNvyand Eypﬁn%klagey RN Aghextone hb(ﬁg UABStREr 50%

o TR S Sk LS5 o
agpedan mRNAt diﬂf'l‘)?ﬁ% collagdn AR A 18isHoBhedeSsaAPR rFﬁ&t the30

hours |later to rther boost gene expression

%?Sek%( ALY els gignpbendel the geriegypressiiNor MIMPr b isrioitially
SI gﬁ%ﬁ%é’d fo?atfﬁpgfflo&rge(F%,ereg dﬁ ﬁgyvjﬁgg\o dUtsy%gl}éicg ?he

Sl nce ene €X

appicatiad dfithe signal corgtilcat deserited aBovdrebul?id e asd 1. GFbRUr €
res 4 and 5, the application of

. 1). As
lnfg?és%ﬁndﬁ%l’m B‘Ihtg’t“rclfg’g%"s&@é‘&er Iy deryneline satpectively vhep IL-
IBE’éjab%er?t 40 £h VR 188&8nd Bask WheR rIE dllﬁcv\h g%lf]@fg %éfﬁ%%%@ €

and hydroxyproline; respectively,
ingtegemrespeaiveb even | ar ger increase when |L-1B is

[ ent (lg 5 and 3 fold increase, .respectivel
B85 FoForkyEh Eiphich sreasioR dEC et MoSSSaRANIN signal of
50%% ddtycdyicRbodsts PrddicabPalfolaf anddPfduAH fsbgnﬁlyd%* s%%’&ﬁgtc?cle

production 3.4 fold, and a fourth si gnal

bQ?;?ESIlth 4@%8&@ ger 34 hawry(Rgyre by Psss, Qttalhaﬂlsgn(tlm tga lcemﬁ@und
f ound
mgrﬂlll‘? ollow t erg emen%sllg %}-&ls Spr'cg;\ﬁlgfs m F‘H{ﬂ Ibﬁé(ggmta R{ﬂﬂuctlon
pein@x (hsamusmgphm ddﬁitlru@ﬂ Apsowdin |Ri)gtfr§ 748k B8mé Bdritruct increases
onstr in Figure 7, the same construct
%ﬁ Hﬁ]é)g pro uctlon to 1 9, 2.0, and 1.9 fold, respectively. Other constructs can

easily be devised by one knowledgeable in the field. For instance, an 8.3% duty cycle

applied for 6 hours increases hyproxyproline by 5.1 fold. This could be configured
with a 50% duty cycle applied for 1 hour for hexosamine stimulation along with a
100% duty cycle for a 30 minutes to down-regulate MMP-1. These examples are
given to show how different gene expressions can be up-regulated and down-

regulated in the same 24 hour signal construct.



hydr oxyprol i ne production to 1.9, 2.0, and 1.9 fold,
respectively. Qther constructs can easily be devised

wmyoosnecknowl edgeabl e in the field. For instaneer/usio4/019142
8.3%duty cycle applied for 6 hours increases

[0BRE1OXY Pr OThd\Eevié oF te ﬁloérﬁmﬂb a&lg;ﬁa It&p&elde%te o8 HoB&modes,
with a 50% duty cycle applied hour

¢aek epplfringeraspumigral pemtlapf@nliprwxamm aﬂ@owm Figues 8) ane mode

15% n%?e%QO gbgl taec%n{ %u?% %%qu (lv%(féb)p%})enstlgnggsif 5 hours, 5 hours,

aemwgemss s s:pmt d]ﬁmlgprzmegmk ayetel Modk 2wiesigh&tel appBoan ifitial
the sane 24 ourezﬂ)gnal construct, 7 WO 2005/002667

ompoysd sigaldedawed by brpgmpiesennlsA-¢ andP-Sthours latee duringa 24
ot ggﬁé NEGkE 5 R d%@%}ﬂe&jﬁ) zﬁr?gl Plo u%d §Fand o Ele 81gsna1 4.5

appl Vi ng various sl gnal nstr or exanp
Ietuesater dufingai24 h8yr gnke. ibukp a pa‘semi wygvmd atdev1ap pWitcled to

C nd si.gnal | owed naI hour s,

OB D e use 2 B 4 v EoTotibedls oo e duimsg g givine
SME, o? switBRkR 18 MSdedefor a8 during tBORIght Sly ] mistdb&hous to anyone

conpound signal followed by two sinple signals 4.5 and

oxpsriensad & thatiskd hat the ge‘acezman hecenfigyred to apmiyan glegtsical field
! d
Sign ane‘g %eofoﬁggr%nﬂ%n? %{%ﬁg’l ﬁ;&@h "gsu ?I?%%P‘%a%m various

cnpduhé ahd sieplawgiial ao@lmubcla osigiot ¢dreths ntoded/brldifferémrdays for

use 24 hours a day, or switched to Mode 2 for use
Wpﬁﬁeﬁ!%"é&%‘erm only, or switched to Mbde 3 for

$yduringat ﬁﬁs@?]tg@% hﬁé 9A :thei ﬁev?c%‘ﬂf %@nﬁz&xtﬁﬂ%&}ﬁbe

exp r|ence Int d tha evi ce can
oanédteflitogd otfexdpe sylf adheiérémqnduaivefeﬂ@trddesolfo \‘v&plaoeds on the

< 5 b aratet Py} #E Rt St e B AR SRR & shor

VED@RUT&twﬂaﬁ 1908 o®kr mafeh@uﬁaﬁséiw é)?@d fhiolih@ frRdlectiauss 10, 12
for various periods of tine. illustrated in

tpibgls @CIQAH plase, aréhe electesdes K@ 12 %\?éfrb@uftmd aitg aifebric knee wrap or

br? rbfzf%s {Nﬁ drti ﬁ%&é % Sl?(! etgerl]tstﬁé] gle&g@ﬁ% ?Q tnl’ tzﬁg Qgg)gcjide\r{l?le part
dfiths i) ora:mwcelﬁtaﬁﬁﬂake ](Nﬂdl irsthd eyrabr braee Xnmeusli a i as to

joint line. A short . VELCROTM wap 14 or other
%@r@raoaﬂ comfgettsb thedesiprddosation i tb‘ﬁ@S’é‘F &ad prigils Of the kpge at the

Lhehén place, or the electrodes 10,12 may be
1%}9?1{62c}%|]nt0 a fabric knee wap or brace 22 as shown

[|0ﬂ28:]| gur e Bi® mutahbletshgual géneratdreldt ofdbiemvadjonli@ peeferally small

AT R T

el @RIt Thd@evd@sis ESﬂaﬂl@Qﬁd AP bOWokh€itten aitslPed tlthe
outside of the knee at t | evel the joint |ine.

¥rge 287p Thiragror bibe & EIiHQAT gendriar éittei glt@ﬂ pereh 24 in the wrap
Ar%\fﬁ rét Cw tﬂ 3 \Q{tﬁg Lt?%l(a% _rg gg% 5 05 %%Q%x%ééég{ag(%/rylg%@(ygwom at
thé Belel Hﬁd(walst) in pouch or holster 26 with or without (Figure 9B) or above or
below the knee by fitting into thigh or calf wraps secured by VELCRO™ straps or
snaps (not shown). The portable signal generator is connected to each of the
electrodes 10, 12 by one or more flexible leads 16, although a wireless connection
(e.g., Bluetooth) may also be used.

[0029] The electrodes 10, 12 used in accordance with a capacitive coupling

embodiment of the invention are flexible, non-metallic, approximately 2x2 inches



battery (e.g., 9-volts). The device is portable and

may be worn either attached to the knee wap or brace
WQR20088086VELCROTM strap 14 or fitted into a porcChu#0i/eno142

the wap or brace 22 with or wwthout its battery

qaelt ky sizg, and eresbkjwdhergmn Onetlertrd® ismpnben tiRrmedidl sidettf the

belt |ij i St 26 Wi th

Ky Pl Bomegr P PR et e ks chevR HeBemgp 9. As
shbih) tigh ERERodddi10N1 Dire GRIcEd 4 B §pp?8ﬁﬁfa?éjlebyl o\fﬁ{e%g;%mt
straps or _snaps (not shown). The portabl e signal

Terrdactodes 16 18 GrrieivEbly gispasebicdor replacerins epprogiesatd® every
517 d%?/ egg@ lélgér(]envgigp or H’a%% 129 ﬁhérgﬁg e:l’ ﬁ%eh%qe gu%rbs 3 2[5)(—5 the wrap

ombemte 2P @02@ins Broat- ehtentor\oldels thk@lecirddess 12 Bardbe plactanfoe
enbodi ment of the

wth a ca ac:ltvecoul

PIQRPE R3S %@CL’IS’Qﬁ E‘Fgl ‘Htgﬁlriatﬁé"’cl)a‘?fth"cJOII&dE‘POX| mat el y

1860 | nChesn o8oWArR0 0BhRSREY inBIThURARAY MO T 2ar 200N

in size, and are self-adherent. One electrode 1S Worn
approptiateretasiris figdil den bt deliveredito diseased ot raurnatived aftiulup cartilage

T R XN TR TN AT
1ﬁmfeﬁaxedﬁmtﬁe ksseely Ddoilt ilﬁcdﬁ%ﬁn% ™ tiins thak h@m@étﬁﬁtlﬁfédaeﬁlee
12 are preferably disposable for replacenent

“étap PoRiRsmteryd dippeq oves the laaﬂysmd TerdeRd thereanap hattemweered
%ﬁ)lg bf eél; sf: agtrﬁl%ﬁ%ﬁgttlg%e%o lg%tstrfpoqr? e]p% l])'l% ngﬁlgf generator Ruch
thedt e(tmleodﬁysmg Oyrrdidt floavs threuph dredilf Dhis cRir@ @Fodbpéscd MPgiic

nedi, al d | at | f th nt |
TR G RO e & D v R GleRgke fiokpilbirangersion gt the
cﬁﬁ&lt'aﬂ'}f)ﬁmdeoﬁeq&&@y dﬁﬂpéﬁférdnﬂtv@avglf@r‘gﬁ(gj &nfﬁe%logtrgﬁéa 6 the

delivered to diseased or traumatized arti
pewet $upalyeso asso prpdaee & idtapeuticevahwaufor iredE ﬁelvll ce of the

h in Fi f
IUERE ot o Moo HE e prameranca o sk eliieian Nedgmdume 9
20@‘35,1&hd Foliage 6hifpaeby th Potatkd S@nal\Webak 18 'T&Ca%pl?tgatf%ﬁ% the

pped over the knee and centered thereon.

G‘S‘a‘&f‘? VOpbine the indygiys spupting eqil 2his deBemﬂtentadehet o the
cif@lh el FREISE e BNLAS 1RBE LARNGy3! Inal generator such
that a tinme

varyl ng curren ows through the coil.
This current produces a magnetic flux which in turn
produces 8witchPosebdyi Ng Bne€Cirt@mferdicd.- |t 1 Foltage Output

understood thaj the curggail (REPhRR ¥ echts) eqyg%?%
i

duty cycl e andaywave for myghimaf s 1‘?19ﬁ1és ol'l egy
power supply s as to prgg%g%b ltl ﬁr?ﬁz t| c yg

the E field 031] As d af orerme
rel at ed appllcatlonflle?q igp

vol tage output by the poFi&RFE! égéﬂ"hﬁgner a%gffp]!%i]f%
appl i cat.i on toth el ectrodes 10, 12 or the inductive
BT YIS CbiTerenvliasienaa et Prapidhd piiflerent Syitehaositiens of
thefdel{ae bR&UIcARhe Sz&PEGe 9§tlefn?k Ikﬁ&‘sjomt. Current at the skin-electrode

interface is set not to exceed 10 mAmps.

[0032] The Signal Mode is selected as follows:
Signal Mode Maximum Treatment Time
1 24 hours/day
2 16 hours/day
3 8 hours/day



Swi tch Position Knee G rcunference Voltage Qutput 1
Smal | (less than 15 inches) 4.6Vp-p 10% 2 Medi um
wd idsaéesnches) 5. Ovp-p 10% 3 Large (16. 1- 18irchies)004/019142
5.6Vp-p 10% 4 Extra Large (G eater than 18 inches)
7.6Vp-p 10% I n other words, different voltage outputs
T‘ﬁﬁ§ anfu@yeﬁ@éicﬁﬂe hinb fs@[t@rmwtﬁ\ﬁﬂﬂﬁﬁoﬁé)ﬁﬂa& b8 8& it becokdifice with
devi ce "based the size of the patient's knee joint.
ﬂ@lﬁlg@htlgawdﬂﬁ& lﬁphZ‘bh%@r ode |nterface is set not to

ed 10P ﬁy, %%ﬁ mgs@t ngs%% & gsaﬁng
|gn X1 mum rea ment l1r"‘§eme ? %

megeﬁ(bﬁb%ﬁ od khbe h@@ra&ﬂ dgole titheSohhatmsdddahanges Wy be made only
2005/ 002667 PCT/ US2004/ 019142 Thus, a duty

by fhq E9a¢ipE PBYHFIAROETBLh wi th 3 positions may be set in
accordance with the signaling node (8, 16, or 24
hours). [0033] Preferably, the patient does not have
GiodtsBescoipttion: swi t ches for setting voltage (based on

Si ze and t| me. so, t.hat C be

RAE onry Fidge s ftfisFaks fRig i daRem i s SRR et
dBAs& 18 Bf ihe nnvehﬁ@ﬁ 4hs Higtrated he patlanstURFRMdPrégrafitiecr’s

di agram of the portable electrotherapy device 18 of
intpréaderiPéns samectad via a wised @t%ele&swenwlp@m a migraggntrpdlgr 110

Pr 0
ih S0 PR 0 opbeBhft bAEE. 10tol SO IPERAR Pty Gt flbisptay
ofl esttidredfiforinagoropie adtd, m@tqy&tm Fhuinterfaed®5 abodncludes a
appllcatlonlnterfaggto dis ri.eve

PPYEINFeRios fnafishowyn)peat Iets Heg 1sm e thibe Ities 1ise 105
%1 Borldl Ofﬁe% RrctonROM&" 10 R R RS u(er\%r RGN 105 axnhl thd fest
e patient know that the device 18 is operational
oTthe ciicuit by @reauting eﬁorﬂi];ﬁogmmrpiomw fThe dees 18 opeatEsaean
t he ecutin
R snoUE has PasethEisdind e op isfAY BEMLL
thHERE BESNE aceBRfiiOlbl dfe, HiyAtand GRS theedpredtRg prériinf &5
or displ ay j%gnel S i ssui n% control of the signal
resutvgd froae & slogk agendar ghipd 20daf he mieroeantieller 1 Hhaso retrieves data
enat ! ng. r I
AT R g M s Sk PPty g0y D Sl S SR Rine
from the clock calendar chip 120 and stores this data for later retrieval by the program

g&lHng conqrol of

coordinator (110, 105). The clock calendar chip 120 is preferably powered by a
separate battery and maintains date, day, and time independently, thus allowing the
microcontroller 110 an external reference that is unaffected by power or user
interruption. The regulated switched voltage converter 130 accepts power from a
variety of battery voltages or from a fixed power source 140 and supplies a regulated
5 volts (VCC) output 150 to power the device 18 and a switched 5 volt voltage output
controlled by the microcontroller 110 to be supplied to the switched voltage converter
160. The switched voltage converter 160 takes a positive 5 volts in and creates a
negative 5 volts output to supply to the output drive amplifier 170. The drive
amplifier 170 under control of the microcontroller 110 supplies the output signal (4.6
- 7.6 volts peak-to-peak at less than 10 mAmps as determined by the installer) to the
electrodes 10, 12 or the coil 20 via load stimulator 180.
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fromthe circuit such as current sense 190, power 140,
150 and day, date, and tinme fromthe cl ock cal endar
w@hiop0d2367 and stores this data for |ater retriBvBEUSIDY4/019142
the program coordinator (110, 105). The cl ock
[6035pndar Thé purtet id fed paek mraaﬁeéqbaplomlﬁd(ctﬁ) 180, wiphEaises
battery and_mai ntains date, _day,. %‘End tinme,
therpienss ﬁavéwwn thaglectades il g of Feil 20 BRifned preserly f let
t}%g)rgggaﬁr&&dlﬁﬁ&e(o? RsgullbH&holvSwheRd HRCdeS el AAQMRIctrBEes 10,
Interruption. The regul ated sw tched vol tage
12 onmat 2@are pRGpeslycttpchedjo therpatiensrfomthe \panocém}dem fvajaatiosy Yhe

ofteirey BrId e oboey Ot Rt MR AR E0 o

pﬂ@%ﬂy‘ Blad&d ARtcidrenilbwh 8slato\behdraté ah lei@aiOREIPUL
controlled by the mcrocontroller 110 to be supplied

[Q0361 he swilhe Bisenitsshematéc ofghe eireuatof Figae 19peilkgiratedigFigure
LRSS0 LR SRRt el o
dedtpl8 mdrud\iﬂh’e rfdre fmentiofietDswitthes i imagualéynd autorﬂz[tlcii]m

nder contr crocont oIIer 110 su es t
scltRt BB i e a4 e e SO GHagEE P RebErp hspe Paehes
wthGﬁaer Han MNP So fBard %hﬁl%!ﬂeﬁt%@ xQ%(y 6419 b ﬂﬁd@ﬁé@w tht @reﬁtli}?g

el ectrodes 10, 12 or the coil 20 via | oad st’i mul at or

phBdcian @r Mbse2 ﬂwb@m@&m@mhemsawzﬁm odifyingolagatmist

curre n a.feedback ci.reuit. (CS (O
rginin Do e Pred g s e BRIO R ilcBigis bplwlShegvitnin
thedniefoceRirblle?q 161 &n HRSdrhbANaehtPihe Resdichl pé&rsdriiel oﬁtheﬁatient

program coordi nator (or installer) know whether t

mggise @ PEg PRAYorteridenige so aanfigunethg devies |8 vig thg iaterface 105
aﬁ)({ x%? %%c%ﬁ(t)rﬁil&?_ﬁltbeaq % dédhi%r ?ﬁgéle(ﬂ)te?afenn g‘ﬂ@ \R,Qt?{]dt gsqll BQ qgle to
detmmuetlent éd polvesn td the deviee 1 8 axd@N iflhe pdRenindaior IJ’EI]D aff e
pr g@grl g Eﬁ aced and current flows so as to generate an
interdace e 15 litg| g. [0036] The circuit schematic of the
[(ﬁi3“7]3 ui t Ofrhgé&ékh%d]xg tHeSart Mllﬁi’p&&ia@é’tﬂaﬂth%‘d@%’b@ of the- -present
Li ke elenents are illustrate ke reference
inventeoraingy bé nsaglth previdodiivefsigrats to @@atre@esm ajcapAciiteotpleng
af or.e- oned swt hes for r aut i
PG ReSts S o TRk rtutne 2R Bparic the
sﬁﬁ@fnea[rﬁéﬂd_ytloﬁahﬁlﬁﬁe SWitdICREP be udkd @b Batéct BBfwe=h tl@Hc Ipjnacmve and
sof tware i npl enent ed, maﬁF only be nodified

induglayq oogpling gabedimentsy WH lgferesneﬁfé\reéweﬂ@v&ﬁrpﬂéed he
fromnodifying the treatnent reginmen. The

a&%%dlﬁgﬁynode and knee circunference switching is

[G038D n’pl IS IA&t(tiou\gl‘t imnpkmtﬂtetl(ms of teantantibh have‘l.liién describaé in

cal nel or. t patle ... my
a5t S st ird By the v B ety pmegsiteqia B e daiiohy
méﬁlﬂ’daﬁoﬁshzﬁe bodstif d5BodiQRaterMI dERQﬁﬁg%ﬁ Qﬂeln%('el]té&hi’f%s and
esired for proper operation. e patient wl
ad@antages ef the ieventien. Ahy sypburedificatioheangantendedits be snabadeidf

W1t|i]un fne \é/gorpelol}%ecl?lvgr{tlon as de{ined in the following claims.
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interface 105 is lit. [0037] Those skilled in the art
will appreciate that the device of the present
w0 mosnbldeon may be used to provide drive signal BCE/0S2004/019142
el ectrodes in a capacitive coupling enbodinent and to
WoCldamer a solenoid in an inductive coupl i ng
enbodi ment. The _sanme or an additjonal, node sw tch

may
be uded t & dRligslor BEterRtEg SPRRALIC apbssiqctiye sighys for application to
gﬁigiéﬁwevc%u FRUPAANG iGHRIIE TBIe d@vk@ f‘élhﬁle é@ﬁ&@ﬁ(& Uﬁselectlve
rive signals provided accordingly. ough
elleclplc mtﬁcabmegmtmfﬁeﬂ@efor thedreatnpent Iwévlefebte‘eenororbmsem@&sue in a
h E‘F %ovelthoseskllled|ntheartW|II
W@Qﬂ ‘?Jgﬁﬁr8gP§F8 that many additional nodifications
are possible without materially departing fromthe
nov eh sighalcdena@soraidl gendentagesundfeldchic sigivatnthiapselecingly up-
such nodi ficatiops are intended to be included wthin
reghtate @b Jeashronehel ABEESTER o356 LXRESFIAR A Type I} SralBgehgene
o S R R P i &
signals for application to a capacitive coupling
and/ meammﬂuoctomumcamgu sayl clevpwwdfaecttih eignelsdo ssaidoeapeéitive

‘? @é 2 e u ctr $icQr el ectromagnetic fields for the
ARG 6? ¥1%e or diseased tissue in a human
knee j oi nt, conpr|S|ng. a signal generator that

genepat es AL afepieynsh &l ebiimi ¢, sihgrvid Saidhabmpelrric tleveicy signals
up- .regul ate at | east .one of Aggrecan gene expressian
cepprispyae) Kz sige Maye Rayiasm a peakdgPsaks Volines od aprpsiEatelehyp V to
7@awn-regul ates netal | oprot ease gene expression; and
means for communicating said conpound electric signals
to said capacitive and/or inductive coupling device.

2. A3devi de desicknascimictainh, 2wiidiesim sgisli domperpslurkgctric signals
electrigc. sjgnals

cofuii {2 RN 5P 5Bt s Reeraid ErgbBRaEHEly D7 R ana
a S0YAJBIY\dYeR signal fhat |1§1géﬁ62ated/\ftﬁfag fbx&ﬂatélyCD AD@UATEEr said 100%
el ectric signals conprise a 100% duty cycl e signa

detiigyclesiggeher at ed for approximately 30 mnutes and a
50% duty cycle signal that is generated for

appr QX' rmt/’?é\é’vdée SGH la?Ifn.tfRN Péugs&@ Qf \%aldééh&aﬁ%l‘?gﬁéeir &ﬁ%?rates

si gnal . evice as in a|n1 erelrn sa
dgémea 24 drouf tintehsariod eah deaat mse addlutmnag 5@002taty oywle tsigmel having a

er.i od_at Ieas% ong a addltlonal 50% duty cycl e signa
ﬁrggpxﬁ af approximately 1 hou

5. A device as in claim 4, wherein said signal generator is selectable into
at least three modes, a first mode for generating during a 24 hour time period said
compound electric signal and three of said additional 50% duty cycle signals, a
second mode for generating during a 24 hour time period said compound electric
signal and two of said additional 50% duty cycle signals, and a third mode for
generating during a 24 hour time period said compound electric signal and one of said

additional 50% duty cycle signals.

6. A device as in claim 5, wherein said signal generator comprises a
switch that may be manually or automatically switched to switch said signal generator

into different modes.
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duration of approximately 1 hour. 5. A device as in

claim4, wherein said signal generator is selectable

WO mi0s/00267 | east three nodes, a first node for PCT/US2004/019142

generating during a 24 hour tine period said conmpound

el ect7ri ¢ A @isgice agdntdisiae 1 Ofurther domgesihg anedns F0Phdlding said

cycle signals, a, second npode for generating during a ..

signalhERIETAOR PROXITBIEY §’£iadp%’&ﬁ’b815 PIENERic3tion with g Capggitive
j [ | 50% duty cycle signals, and a

%Wﬁ@ﬁlﬁégg(%?g@m%%e%g@ati ng during a 24 hour tine

period said conpound electric signal and one of said

addi 8i onalA B@vicdwuasyincgleine % i ylei¢is. sagl holdies imeans somprises a

ai erei,n. sai,d. si gnal generator. conpri.Ses a
VEHGR R SeapilPST 0% S e Pherto Bt € BTG Sfs Zn g ke
wiréh.SW tch sai d signal generator into different nodes.

12 WD 2005/ 002667 PCT/ US2004/ 019142 7. A device as in
claim1, further conprisi means for holding said

si gndl gererdaViSE aSninpflalR nfs tYhsein osaih olippe Mgans comprises a
pSA MU fedftiaQhe¥irdp A7 18 GRRACI tive and/or inductive
coupling device. 8. A dgevi ce as in claim?7, wherein

sai d hol di ng neans conprises a VelcroTM strap that

hol d$0sai d\ g«t\gmas igelremal viheren spehelfling mepns epmprsds@ge of a
and, a kn wap. 9. A device as in claim7, wherein
pgfgﬁe&a o?ﬁ?elﬁtﬁrwgan%t%ée atlre fltsée‘s’:vglz:sl{j'l pocket in one of a

knee wap and leg wap. 10. A device as in claim7,

wher ¢iln sai deHied s iInglaimal svieesip said eemanmicting mdans &@hprises
and_a holster worn at the patient's waist. 11. A

opeof aeeletne jpad pad gyvirelegh EQMIER L d conmuni cati ng means
conprises one of an electric lead and a w rel ess
connggti oy ghdice AsARVdISi &S wihBrefd 84ih ﬁ%na‘l"f%%ﬁ@rbf&r Bhiprises a
signal generator conprises a mcrocontroller _
migeparisilleerasporsiveso dimaiefdayadate tooselnstiedly igerdrgtegaidegompound

id compound ., electric signals at predeterm ned
e@?tgﬁts nﬁ#?f‘?ggt.enﬁlﬁl.e dge%}g{?ﬁgtémgss in claimi1, wherein
sai d signal generator generates conpound electric
Si gnaBs t hatdesivenay eglfine 15 MehegmsakiX pigasis igeeratbr generates

net al | opr ot eases _and other prqQteases in the treatnent
CRIMPRHNAFCtEN BENHs Hab dpy e ato e gengrexpressineaf mefalloproteases

aﬁ(?gﬁl%f protéhses IndRY e EinftAt bf‘caﬁlllcé'ﬂ {Hg]in O BFR RGPS Pmetastases in

signal “generator is selectable
cancer.
14. A device as in claim 1, wherein said signal generator is selectable to
generate said compound electric signal at different voltages in accordance with a

circumference of a patient’s knee.

15. A non-invasive electromagnetic therapeutic method for treating

defective or diseased tissue in a human knee joint, comprising the steps of:

generating compound electric signals comprising a 60kHz sine wave having a
peak to peak voltage of approximately 4.6 V to 7.6 V and a 100% duty cycle signal
that is generated for approximately 30 minutes and a 50% duty cycle signal that is

generated for approximately 1 hour after said 100% duty cycle signal; and
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generate said conpound electric signal at different

vol tages in accordance with a circunference of a
w@adoseodses knee. 15. A non-invasive el ectr omagret/us2004/019142
therapeutic nmethod for treating defective or diseased

ti sswemitunécatinigredaid komponrma eléctric sipgpals & g difrkeca@hanSe odupling

neratjn corrpound el.ectric signals c rrprl si ng
8% ARV SO gy Afges In gagPr ’s%té(apz \i‘oP?té@ésolfnee for the
ZBRRLERH HP& %{)%lﬂc Gnd/ sd1Bctibe G184 dRA g Ret ORI QHz{tytr&Yscéa‘f'd dlseased
5| gnal I's generated for approximtely 30 mnutes
tiaswe- a 50% duty cycle signal that is generated for
approximately 1 hour after said 100% duty cycle
sign an 0 =T/ US2004 142
commit cact Rt R Sl s RGP R comeriges e
s@p Odasaritingedueing 241191)11&1 mldqeqnmbﬂ dtlléhd;t\bﬁe ad&nbnﬂgoeke&uty Rycle
in the proximty of a patient's knee for the
sigapldixinggdusptiof %f;?@EYOP‘FrBatﬁlﬁ{d h¥rective el ectromagnetic
field that treats said diseased tissue. 16. A nethod
as i fp7¢l ai ApdehodMASnedI S B8, v IRBAR s&id! g&ﬁeﬁhﬁﬁ steBBpPiSes the
the step of generating during a 24 hour tine perlg
s@p df salsttinghenadiat leagtdhreg @i%ydwcy‘: mpdése a flmsgmatie iorvgamgrating

a.duration of .a proxl mat

s 28 Ry AR PPCisn T b pReiRE Loty slonfl pidnER b1 saic
a8difpnAf5098dast tytle 6iBRal9fa 8dcoh@asddet fof @endlating 6U1€ﬁ§a 24 hour
nodes, a first node for generating durin dgtaa 24 hour

tifreriteriod Spidcrogtionnd sleptsigridenal ard poksaithaddiaensl SRYedutpeycle
C

s Rt P Ub g WS o i P BRI ififouna

elzotrjecigml ai(b@ierdf(salﬂlagdmbnairﬁﬂ)% dety efcls aiglaladdi t i onal

50% duty cycle signals, and a third node for ,

generating, durjng a.24 hou time period said.conmpound

ol octi ¢ ot GREINOR A b SIATB 1% SOPEREE VBRSNS RaPATnG step

c&iﬁﬁh&ssihgnﬁg& .of 1élecAini®s RBHag@s forNs#ili adoMpband CAOMAE Sighdl in
wherein said generating step conprises the step of

agrordance Witha csnmdgrendecyt agatientsdmgound el ectric si gnal

in accordance with a circunference of a patient's

knee. 14
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