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WO 2004/ 084988 PCT/ EP2004/ 003270 1 El ectrostinmul ating

system The invention refers to an el ectrostinul ating
waeyauessonpri sing neans for produci ng an el eECT/ER2004/003270

stinmulation that consists of bioactive

neuronodul ati on of the neurovegetative system of the

5 striated-nuscle system of the snooth nuscle and of

the m xed nervous structure, particularly suitable

for producing inter alia phenonena of nuscul ar

contraction and rﬂé&@déﬂln@ia‘@ﬁ?fs*%fteﬁ”“l ation of
the action of th

The kEPEeRt L PRUSES e BT o Athe® YRGS S Td %t r?éfstem comprising
meéﬂﬂpabbetpx%du&n@/s&ﬁmaubatrwt eradaiilaictbnt Hhadnooddsists of

e of the v ly, t
o1 G G LT GBS Bh a5 TR RO ESUN Fg Ry of the
stphrbedtrerssla spasequent ﬁhéué@@oﬁboébﬁﬁﬂé and of the mixed
ne &%ng@flu@tth?@ Cahy D8 Geneat egui{"@}glés £ t@ﬂﬁcﬁléﬁfg inter
produci ng vasoacti ve. phenongena cir ulat
21 b dOD AR ORena SO RaBHOERAEEI BETBNAChAPENSTHe TP ASEGFhR BY means
ofnéﬁuahedobyoﬁpemenenalomomﬁbdﬂeﬁ metve t igbdk relcet innerves a
Sti ationof the 0 I I
Sk%%?gu%of%ﬁ¥ﬁe engrgyggﬂg%%gg%%r%cgﬁgorgy ?fSQHhias&%pathetlc
Systemutbﬁtcﬁﬂtﬁram%‘ﬁU@t§ywaQMQ9£%e@§§FéﬁsOfTH€esy%§%ﬁ+S

thﬁyﬁypfaggeﬁalﬁél gl athleon irguencesettdici sdueela?lon and on

repr odyci and const ant neuroph siolo lcal
?eéﬁﬁﬁgg'ra%ﬁonpa??I%Wékirs'bu? fot ré%%gI t e ePgoactive

nehhém@&@h&ﬂn@s odn metgeﬁﬂranedﬁthdﬁauﬂ(ﬁumﬂabiﬁ foiroproducing
va{sA%yg% @nd }1@?&@}1 on ; %f the W@cfﬂcﬁﬂeaﬂm@ncﬁr €in the

0 st ate erent functi-onal contingents
mapﬁ@f:aacmgabwnnotwhﬂﬁfﬁ {68 % 0 1ot YER] AR TR gy phenomena
cohhecsgRo;htApusake qardcthetpaniphesal offi xad mepwveh Thecle and

037 LHRERET Sl 1Y AT B P e At H of P RACEE fullls, means  of
sttihelbtiquentfytiné p@@tsynapﬁMerQﬂﬂptﬁﬁ§ -tinme mhereln
Thg' féfé’@é}{a GO Nat-bansesf sﬁ’!ﬂnQIer’JlrcﬁﬂUQEG_[ﬁeﬁ@bEOV\f&&,Ch induce

general operating nod 30 refl ects the .
re@F@ﬁPﬁFbéﬂal #Bde EPRRCUIEL  BR1T Y%]c%]xﬂ%lﬁ Af&Peuses’ i
pa&t@&&ﬁhﬁSlOButV[hGQ/OBSQ@rth@dOgﬁﬁﬂﬁﬂxﬂppdﬂﬁiU$€h@EnceS of

reat I
ac & ﬁ%ll8g i & %henré%cnqggtg¥£%la%fm Uart es%&/qiseglclél% éon of the
mupaﬂse§lba§t|@@Tﬁﬁomrﬁoah§e4GQmﬁﬁ%ﬁﬂ%ﬁ¥%ﬂ49fferent functional

contingents, including but not limited to the striated muscle,
the smooth muscle and the peripheral mixed nerve.

The stimulation sequences are assembled on three fundamental
parameters: the width of the stimulus, the frequency of the
stimulus and the time wherein different combinations of
width/frequency follow each other. The general operating model
reflects the digital-analogue transduction that occurs in
nervous transmission.

WO 02/09809 discloses an apparatus for the treatment of
muscular, tendinous and vascular pathologies by means of which

a series of electric pulses lasting from 10 to 40 microsecs are
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applied to a patient and at variable intensity,
waleqaegliosyy on the inmpedance and conductance OPCT/ER2004/003270

tissue subjected to stinulation, typically from 100

to 170 m croanpere. These eI?ctric pul ses are able to

produce a relaxing, anti 5 inflammatory and vasoactive

effect. Such |levels of current and the connected

| evel of energy transferred, below 5 nicrojoules

pgﬁriré%lt €4 egt gncﬁ‘{ Qledt ere%.‘% %airg ?ét QR Qs 5 ‘Egt al(:iéé)%ndlng on

tructures are t re a ut el Yy CO
the t HMPreapresee | APRYRet Gt edPEr g&ﬁﬁ§i°heof supppcted to

sttt onlyet alty@ﬁ@auh@sesn@m 10106 i ntpautgrone-gotroampere.
contraﬁ% IL1lve deﬂﬁces a ostinu ators or

d »
THSRS ant@d- bkt i BPPFAL 6ts (?J%@%nﬁ?er%]io Y$ 52778 leging, anti-
l@mmmwmwammmf Sdheriengils of current and

tlfé | daH R abviche o3y BRRLRGt LEANSEYPUSASYSLEN T & L &¥& oules,

to the circulation of thé patient wherein eleciric
C%ﬂﬂ%ﬁx?%%ﬁ&el@OééﬁéﬁéFéenaﬁH éPHﬁP?Eﬁ%%u%Fymﬁﬁﬁéﬁé%c%trUCtures
amaf &he cyite@plfasm amrmtlajt@egb idonidae: ignacer et wers thiesence in

Sti I d ' sur. hIS case, .the
thse ecCl Jflﬁ%%: gff CS ﬁebgi sgsoseé‘%%gysfemegrael cplidsatheses’ or
Cﬂhanelylnﬂﬁﬁuﬁﬁﬁﬁnﬂﬁﬂﬂﬁlctlon QQHﬁraQ§RilV@onsequ@&w&yaﬁ and
caa_’(alo\éa;tlhﬁﬂa(%t)rtsh eral pRaadt eaes gk Lo POSLSYSEP! prac?é?na kers)

e hat di fy the venous tone, ther
U7 SAeongES v aSSCanSEr ot | 8 and cﬂ%eauews*v%c@faradrenergw
s taimch layiphatafic tits abpagethétid hnsreass, systehtaenathws to the

3:;2:%?1' adiGref feet, é“{l‘#%hg wﬂég Eéo (%j,% the [ﬂ%rl%%s are
requenci es a sol u re era
gegferptesl HARG t hSé@MW%OLb%hbw LBpe BN @ cr @Anpetrhn?s a@fdtoplasm

cc?ft%fleifre@blaynbeh@ws%'i(&emk@é@@m&r@ﬁevwstct_nmamlarc%n electrodes is
r ansf er nmcr ar ti_cul ar

AR g oh et L Er R sbach Bl rsRCLR! i Hhs aisclosed
syaﬁQmsubaEdlmaﬁed tonamhéyneahareneabcoﬂstnpeﬁamme gmt is a
¥ﬁ£y 5@9a${g&Qt % tB@ HWQ é Jdggﬁé c postsynaptlc

ereo wever , IS Sy stem produces on
rq:ﬁerﬁé:arSof télat" pélprﬂétfw t rtéepuﬁﬁnoaae tenehe E%‘FJF%‘%N caproducing

vé'sbaﬁm&s_tdtu@hl onanand csuhsagient ‘vherglaperi 884of lymphatic
elaxatl%n %ﬂd IS obtaln%d bngneans gfsthe delfve y
€s

dr%ln%§§ IOM/frequency puls ) F spect effect,
stlmulatlons are proposed in a range of frequencies absolutely

below 2 Hz and preferably of 1.75 Hz with currents below 350
microAmperes and preferably below 250 microAmperes with energy
transfer. around 10 microdoule. In particular, the pulses
generated by the above-mentioned stimulator are subordinated to
the measurement of impedance so as to wvary the width of the
pulse in function thereof.

However, this system produces only the effect of a
“peristaltic pump” due to the periodical “wasoconstriction” and
subsequent “long” period of “relaxation” and is obtained by
means of the delivery of very low frequency pulses (< 2 Hz) to

the smooth muscles of the vessel. However, in addition to being
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t he snooth nuscles of the vessel. However, in addition

to bei ng WO 2004/ 084988 PCT/ EP2004/ 003270 3 limting
wa@nah4/086988 r i ng careful nmeasuring of inpedance, PCT/EP2004/003270

produces |imted effects and requires stinulations

that are extrenely prol onged,over tine to obtain

visible and effective effect:. 5 On the contrary,

this invention also solves all the problens that

beset the prior art and significantly increases t he

llqjl gkgsegnﬁo%é Nfrﬁ(é ecéasreéﬁ vi Q\gagug'lﬁ Ct? ac rélz& ﬁhce, it

pos tic aCIVIty It produces I rec
Progigpses H@rt%eeﬁﬁeeﬁsmaatcb sPauhBe sk e telirat L ghissise that are

exttealkV§d prbd ohRed et | ©hdreyi 888aancibiiBati hdofefrective

fgn glectrostlnulatlng apparatus for applying
F&&Prical stimuli to biological tissues; heat

OneﬂdhangomgrmeﬁnsthasramgedtﬁonexﬂhﬂngsolMEﬂ il htheaipkoblems
thtaLtSSH@§ tAdﬁ’ﬁvﬁt AGEAUS| Yol h%néppéﬁahﬁl Qﬂtifnm p{}‘é%d%es the

provi d 15 1 nvention explolt e pr
dl&@HPé@ﬁngRﬂ%ﬁﬁ#w%an?ff%ﬁ%ﬁeachﬁﬁhngarth|%h§ecqhea0tl°n on

pdsﬁ‘égnhp@mcg&wtbm@t,t art hqmai@ctémddﬂwéat r eteeeaee ohO synapses
t attache ngs_t hat strat.e cert

Oré&§8dP Rt sPbf y ma@k Qgen%§9%eﬁﬁ [ ngcgféﬁﬁVK) ﬁﬁ%reln

Th20 iFivgmté ol $hrows dgsCar tagidmagriaph off: tamedlenttensittiyjnulating

& re¥nsents d' tge b@%f@élty angulime ¢
4K ﬁrresholdsOr uregghﬁﬁo e gr aph IFust?atln Oa piological

LiSEERY n &%@q&é‘ﬁ@én%iﬂg ﬁé?Rsse&&éﬁége a&@o@dﬁ%@nes fRat with
salikvedtisaes. Fi gure 3 shows a DCTR sequence plot,

h 5
nliBpEBRe B ne ohe T e L PR T UG by e
lan@FltthéFl heapilhy tsulsihect prmngupé% sHowsa atHresd ngur fslgmificant

bieregkbropyogransrivhth stinmul ation frequencies of 1,
15 and 3Q Hertz; [ ows a

lgure 6 a
Ty | R oG TS diet POSEF b (LR REaY o ChpgeTerence to the
atrachedi rdnawainiosn, thort ATMIisecpienceeragtor émbgdtiomehhe by way

of RBENGL AN Y 20045 P8A9G8 RO FP2004/ 003270

Figure 1 shows a Cartesian graph of time/intensity of current,
disclosing the intensity and time thresholds:;

Figure 2 shows a graph illustrating a relaxing sequence, or
DCTR sequence, according to the invention;

Figure 3 shows a DCTR sequence plot, carried out on a healthy
subject;

Figure 4 shows a plot like the one in Figure 3, but carried
out on a further healthy subject;

Figure 5 shows three surface electromyograms, with stimulation
frequencies of 1, 15 and 30 Hertz;

Figure 6 shows a graph illustrating a reactivation sequence of
the microcirculation, or ATMC sequence, according to the

invention;
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4 Figure 7 shows a pol ygraph recorded during
adm ni stration of an ATMC sequence to a healthy
WG ioest988 i N t he presence of electric stinul aPCDREP2004/003270
Figure 8 shows a polygraph like the one in Figure 7,
but 5 conducted in the absenge of electric
stinmulation; Figure 9 shows a“graph highlighting the
di sconti nuous variation of the bioreaction obtai ned
during adm ni stration of an ATMC sequence; Figure 10
rilow TSRS B 8L9GEATRNON - OWeRl Ch ACUMRRIN ralQon of
€ presence andror nce of sequences; Figure
an] 1ATHGWS SANeRCoariat Porlealddur dedbaect he igankh¢ | mEeasnce of

eﬂé@%ﬁ@@ﬁb@hﬁhnath@ﬁ of an ATMC sequence |ike the one

A 11 ust din Figure 7 re 12 shows fl.o
Figmre atéor? ogis m"11a Ollggffﬁlgg gfjr#?‘:l SE‘Fe e 15.15 Higure 7, but
cqndumb@dd1duthagabhenadn®ﬁ|eleemrxn1&ﬁimniaﬁEWﬁ,sequence
Ffdu&% th? ogﬁbwél u§tr %h’nkﬁ. f@ﬁ%lnglgLHH% 1%%§£EWﬁilnuous

further flow variations' |ike those in Figure
vomigiien1 8% thesbriareackiennbPhainef Srramg Ariinistration of
amS@ﬁW@n%%quhbea 20 thermal heating stinulus. The

nervo o s re ns for thef tign
Fﬁ%%ﬁ%#ﬁ%m W of It nerbou °purs s%sgfmﬁﬁga Fég&late%3¥ded in
theperatsieogeotnthereabsercor g ER SETivenmsEsvous cell is

F;Lngffgedu b%&wscefioxpoexrggtlé&mkew@%eérQm BHANGHES time as
the 25 "dendrites" along which the ulse has a

‘jE%nt?@Tkﬁ%ﬂtQﬂq¥%&|oﬂ (Ble. r fReTHRACRI | 1hbay) the one
1ﬂmu$ﬂﬂmaedaXﬁnF;gakeng,mhich the pulses are nedlated

< el L

R EE oA L 0R BELRIENY L ud B PG OBl gre 11,
bugf raecrddd é@élﬂgan@?ﬁtﬁé@lﬂéstﬁét’rgﬁt@rf byn otHMC sequence
14NQY MOES 3@ g@hh§teatea §ﬁe@1@ht§e@ structures

recept.ors t tI th_t fib
AFSECRET S0 BLLOLIA R ! hectLy Ll (e RSS2 g

12zol | ecting painful stimuli. The pulse can travel
gﬁﬂ@gqg %ﬁgu QBE 05 ¥b§§1¥55§§n %HGATﬁ¢r§eq&éﬁ%% with a
e |ne erent and the resul

t%@w/lo@mgsnp@r@%m/ 003270

The nervous cell 1is responsible for the formation and
transmission of the nervous pulses, which regulate the
operation of the entire organism. This nervous cell is formed
by a cell body or “soma” wherefrom branches lead: the
“dendrites” along which the pulse has a centripetal direction
(i.e. towards the cell body) and the “axon"“, along which the
pulses are mediated by the soma to the periphery, i.e. in a
centrifugal direction. The pulses that do not arise from the
soma of the cell are transmitted to the latter by other nervous
cells or by specialised structures (receptors) or originate
directly with the fibres, as in the case of free nerve ends
responsible for collecting painful stimuli.

The pulse can travel towards the centre or vice versa. In the

first case it is defined as being afferent and the result,
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5 anal ysed at the |evel of the Central Nervous System

is the acquisition of conscious information
WO s@ms498% e stimul ati on) or unconsci ous i nf or PEL/EP2V04/003270

(e.g. automatic regul ation of balance). The pulse

that travels fromthe centre go the periphery is 5

therefore defined as efferent“and is able to cause the

stinmulation of the innerved organ or tissue. The

result of this may be nuscular contraction, a _
andh 90Ul 3% SEETELLAN. JEArLALT BORLLD) CHVIRLARASN, 15 the

vasodr|l atation, ~ vasoconstriction, and so on. _ .
acqpanshieni of opPnerEopul Sefperakion 105 gl & Fimpyledion) or
un@@ﬁsbh@uge%%§ofﬁaﬁﬁéﬁS@MQJDC£¢Hfm%$%dWﬂé@ﬁl?%ﬁ@n_@Elbalance).

synapsi s. e latter is_term.nna ilation (termnal. .
ThﬁutRL@rﬁe bRat hdTAVS St h%’forf‘st?lﬁ ot ﬁc%teheperlphery 1s
theeetipane défihedceds toffeemh tdredpulse dlsle to cause the
stk @08 bheds éhg'f%ﬁ%§$éﬁ'6¥%$WFWHFQQ%su%Qtent'al In

turn causes depol arisatjon that subsequently 15
Thex t%afds t 0of héhdst ifay cBRfl MU AN secr heaChinfy aforgandular
segh@tlm@ﬁye v%h:b_aeibﬁsrrelﬁlal 3(; ddie prepagailiicm,of vesodilatation,

epol ari sation wave calle ction_potential_, T
V2P OB A Bl 8 g ar £BeChr r AEEr T PRIORNG o, Hjee between
theonervef féhres anilgthateslis orf thetbidumleadors ofitdnéhe help
ofOfsyinkDsRaLt The 4Q tRliimilAtiQd-rfiQfa 1AMRIE BY REIBWR button)

or “"a pai nful sensation. The strjiated nuscle fibre 1
ofc5hsi $KSNofF PRt amlsCORt RGBT Vhi: | e iad1S (ff dihe cell to
whiiwd t ypes pflié | anentousigariatteidn, Ahatiiateut bom ayetl imembrane

n_alternatin nner . e i 0Si e
pot%ﬁin%ﬁté‘? t%e1 ag Pﬁ %‘és%gtiﬁég(gggﬁgﬁt{% rea aFsjg]de%l‘llbnseecﬂuently
exasnfds25obihdsenphee eael i t Bhackihsanthaly 054+ dardg the nerve
£iphreeaksmkpeM) Bfcfprbphdatdbe &f eat @sholnel M eXrave called

formed by an band and by two adjacent sem bands |
aGtdog PenSPhédhane "sarconmere". Between two adj acent
Thearmonenes plese Bxy stsiaecalitractt lyoneramdiize cell, but more

c | fi R C fOfe LB £ON OofetBRe of it ts,

Off:%%t %gyc?(?{)ﬂr?%é{? cgnﬁfs%{}[} ng eof t\lNo d%ﬁ‘)er} ent ty%eg ofl,S Patts
stiigmdeéed ForupupmBlandy PHRRTHIRIitale Adied. seasption.
Th?é‘»'és@r@aftie@r eseael i d Ul e ifstemdih e Hiisemdierofe myofibrils,

i bre. via the_neuronuscul junction, which takes the
Coﬁla?ﬁée‘ﬁﬁﬁorO%pl%W%. GBS0 oaisaaneaTPERoobar be s, Har  are
arrayed in an alternating manner: the bigger the myosin the
thinner the actin. The actin has light streaks defined as I
bands, whereas with actin and myosin dark streaks known as A
bands are created. The complex formed by an A band and by two
adjacent semibands I is given the name “sarcomere”. Between two
adjacent sarcomeres there exists a contact =zone and a
sarcoplasmic reticulum for the control of the contraction
consisting of two different types of tubules: T tubules and
longitudinal tubules.
FEach muscle fibre receives pulses from the motor nerve fibre
via the neuromuscular Jjunction, which takes the name motor

plate.
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6 When the pul se arrives this causes depol ari sati on
known as "plate potential” which generates action
wQoioa/84988 al ong the entire I ength of the nuSECEEP2004/003270

fibre, which causes it to contract. It is at this

poi nt opportune to recall the.definition of the 5
"“chronaxy" and "rheobasi s" paraneters regarding the
excitability characteristics of the nerve and nuscle
fibres. Chronaxy (Kr) is defined as the tine

Wh%%XpEﬁés%ﬁils% ”5@9 ve£eoclﬂlrsedcgﬁs%ec%&%ﬂgaﬂlgaetQ%ht Yknown as

to reach tw ce asl s
“rdafksi t@%q%lal 'Rh%b‘élél JEPRERERS i3 tiam n@t%¥+%daé§ng the

entcheemleg@um olei r&haain);saeasaﬁabép ﬁmwn&amﬁﬁmsu tdo contract.
ul r.e to excit a ce e cur.rent

S s SEGAE PrSt st thngethraertgr HhedaitFlh of the
“q}wrloham”obsanﬁied thaltlecblh@ssﬁrfbrteparhmemﬁdsh ofregehding the
ef&%&%%@ﬁ1%§ dihe- greatien i %S<&Pt%H§'tﬁéf@él Iﬂﬁvﬁugglge fibres.

15 reac the threshold. As shown In gure 1,
Chﬁloéltafiﬁ’ng Kre 9t siefiipst i e cthee RS r{teéﬁ§?t3§eﬁndln msec)
retqhﬁ&etihnogzslmoldﬂ&ra:rn& idefdnzedy The rickedr et iveédlue that is twice

ongtrct e cur chi ev on. the i $_of,
tht%heﬁqca%acsjl gml%%gll ur%% Ojftjts‘ﬁac}gxonﬁgﬁeeo arsalnses 1Qﬁli:lt"h s°in turn
deffiigler a@wtltt@bmrtmuyums (limengd) e nconvaebleheusmeng intensity

re\@ulllregetgoekelggl gt Eenito the axes because smaller
Iﬂ?\n'r duct s smal l er quantities of electrlclty

e cort % t"n“o“‘?l oc‘ﬁ?éen*bo%ﬁt 1mNrER GPe 3 SHRKE t pime” of the
ordetreofi maetché tewdiliabel bbyeofed thet vehorsimisicdre the width of

th%' VO & Qnaxy, '§? SS@ea%EO%éy @, iR O%ﬁﬂlszl»géx‘?ei@o be to
act i nterconhec as char act eri stics e nerve
repichr eth®y thEghB 0o - " |Psr efROWR | il af F PR € fdtluPapbling the

1n;tre@1%liQ§}'G&‘,1ﬁ€d @mbtét%' b&heeﬁégty?tim Qflmtehtetnﬁéyl@olds are
S n (0] al n nean (0] mnmatl O

acliiPete GRS slBett tlsh: RhSTERa T Pkt PRI g g achieved

oralihe ttasexcidie thee dagnca,tlvmlﬁﬂammveﬁ e camm mengpranes.

Thteh%' grehf & csitta%i%%f i sar @ nable at gxc%v‘éeftﬁq@' %urf%mmll be

xc ite t | bre. "The summati on ef
lnsa%li]‘tﬁjdﬁhc*éa ﬁﬁles@%l P?Gﬂ‘é,sewsmlaléléﬁeﬁo&’ﬁlcttﬁe lt i.e.
sn@rrp.leirt ud@an@ﬁt&be sb@naklastropitfe ior ea@dﬂmﬁdmt to its

ther fore conne ted to freguenc |ch |nt
po|lr1?teract Wt 7 The” ckheobtg&sécqeronhlaryxéy Srég % Qlty of a

neZ@@4/©$493859¢$/EPEOO&i@QBZ?@rOHaXY is used Chronaxy and
rheobasis are in fact interconnected as characteristics of the

nerve fibre. By means of “Lorenz stimulation with modulated
frequency and amplitude” the excitation of the nerve fibres can
be obtained by means of the summation effect of several
subthreshold signals that are not able to excite the fibre,
which however, by combining their effects together, are able at
a certain point to excite the fibre. The summation effect, with
the same produced pulse amplitude, will depend on the amplitude
of the signal and on the bioreaction that 1is therefore
connected to frequency, which in turn interact with the

rheobasis~chronaxy ratio.
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7 To denonstrate this behaviour, an analytical study
of the physiological responses was conducted in

W@ oovhiosass on with "Lorenz stimulation" by appP@i/RB200%a03270
di fferent experinental procedures. 5 A first
procedure i s based on the use,of a relaxing action
sequence or DCTR, whose frequ%ncy and w dt h
characteristics are set out in Figure 2. The ai m of
the reported experinent is to prove the validity of

h?&@‘égg{:Q%g d‘bﬁp?’o%g%@toz‘ 3uggellgle‘éaned&é eld 's[l],uylp of the

phyvslimliong caflf eétes@@nﬁﬁé nige| eCPrBresed hakn g %@Ié%na’fﬂrfgl with

lﬁ‘ﬁte'rﬁn Qﬁlﬁﬂﬁaﬁﬁéh’v' t Obippheingkedwd aliimgsek8r experimental
| ati on was achi eved Ey measuring wth

“Yfcated digital polygraph | aboratory instruments
Z&mfihsth@ropegﬂmblLnsybasedawplﬂﬂgehugh speed amdaxing action

é?i#%'?)lécer %‘}U%'&‘?r S'w%%' Sfr%éugﬂgyl Qﬁ&e&zléi\'@lﬁ ecl'iﬁ £ saélcs are

evel of t Ye short "adductor muscle of
segn®Utalim §L9tke Kand. For the short adductor nuscle

THf dihe dmtmba areﬁadfteaf qpadre renectirodes et td validity of

tng a?w%ﬁoeg‘ st ro“ a:r%@gfg:[,'gg'g%%'gggem%%?g%l 0 ?ﬁwo 02/09809
angal arpm‘ommattmkw das20nefledior haesi st amtlaviawsdateect on the

md’ﬁﬁeapiﬁlﬂféjs Cq{%'aﬁ"ﬁge{r&\@l?ﬂ%fééﬁioﬁ' BA! kadeSictWitiRy of the
1:10 Bohn1preanpllf|catlon stlnulatlo

skedGiierc MeS admiSTigeAsdObo T3 arPAEVERt PhelPpAyring with
scuijsadicateBodiedehlobotlhgiapbul apot yyoaphsnserenents with the

recor. ( vigusly) 1§ .
PSS B PO L B ol iRy, stomats
ThRwlattehewabev & gssinpgidaphs, th@bﬂ@i‘f@éd 9F o g foh@rréntadductor
ml:?éttZJeeCB§ s e *den{}bSt éaae%amf loguUr €6e3 nhad. 4Fo.Tchethe short

2L O LA PSR e A S S -

Clpa+ mewas Stmédic’ehncbuglhepmam111“31&:aitntcbntdf ptiot sanalogue s1gnal

aigaﬁrdd(fg%a%glt %es% trfby 53%—%0t % E@_’FR%% ?‘aln{]%flecﬁl@shand an

st wmth t ence
elr%ﬁé%%‘é(?stlﬁlté@tt itFessIHeasurpRgaBRL i A §W¥l~°a3d%%d%"6? surface
e ARG RIS, Wil tlhlllbbu@flmt PeethisNafi€Mmiwnce with a

Tl’%&%&%&%c Elfrglé?%l;lbn %%‘Ijlggcvevas adr%gg:ﬂéiggéegg to two different
healthy subjects. For each of them four polygraphs were
recorded (as described previously), for three identical DCTR
sequence cycles run consecutively. Two of the above polygraphs,
obtained from different subjects, were illustrated in figures 3
and 4. The stimulator electrodes were placed near the recording
seats, along the route of the median nerve on the palmar
surface of the wrist.

In both plots, carried out on healthy subjects, the median
nerve was stimulated at the wrist with the DCTR sequence
repeated three times, measuring on the short adductor muscle of
the thumb of the thenar eminence with a transducer of skin

impedance.
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8 Each pol ygraph contains three plots separated into:
top, mddle and bottom The top plot shows the nuscle

w0 e@poses obvi ously after discounting the stPOIYERL0EN3270
artefacts, which responses are 5 expressed in
frequency histogranms, whilst i n the internediate pl ot
the skin conductance vari ations appear. In the bottom
plot the stinulation sequence is shown, wherein the
graphically "densest" part represents the rapid

= RS U S5 0L LS L LSRR 0SB REG SR, miacne
anglg bioP®A is the variation in the frequency of stlnul

TH@he&%@S whdths shepsi nteanskastiat ﬁ@sﬁ@ﬁ§@§ec§ﬁ$ﬁbuéiy after
hs one notes the re%%Fgu0| ble. s

dl@&ﬁ&&%&?§|t€g 1 e¥pUTSE (1M eAteGi Spl ot iF cF%%%pnses are
exiperpordl imel &tequsidyp, hasto@ﬁﬂahOUWhﬁD@tnaacﬂhﬁeﬁnﬁermedlate

pl‘é!'tt tEh%hgk&BeQBEHEXtEHSEeQ§§1QP§§I?S %%%a&terr J[mt%kgén c]c>°<5]cttom plot

cases € average conduct a
thﬁalﬁtlmE%QV%@n tIRAUBSS utél yShAWRyi n&meéﬁéﬁenthancgraphlcally

“degsekt7ofpdhe dicpileesadsi Nveat irapigonshstsa s tMses of the
close reproducibility of the responses regardl ess of

freﬁ@ fé¥ner that 20 they assunme conpared with the three
Asphasesbef stamufaenonhef ratplereis Thi $hiendPCER esetthanhce, the

balsher &d1S: A& & ecs gaéeaa%ace%ﬁ rrfel@ﬁé 0@%@ aeﬁsgc,m%%n stimuli
the variability of the frequency of the ctrl

Wh?ﬁ-‘uer'%ﬁl FighPEnrfBI LR aCeBRsIANte A |“t31§dfé>s<ﬁ?dméirse bel ow
Inzaotheppaygrhbhesbﬁbdnanés cghechoppaneigie yeget@ndtivity

regﬁpﬁr igtgkﬁgocafg §§o§ '9n08W§¥§%§$§§oé§%S¢§§§¥'é&shlp, at
ab@@ﬁﬂﬁﬁﬁ m$ﬁ¢héaﬁanﬁYofWﬂﬁé-Hénﬁ fpgquesyepatherggse phase of

thbnﬁﬁhﬁ%md¥la$NtfhrE%E%dCSQeHartﬁé|%Qekﬁ %mdBnductance trend
conduct a somre 30 cha%act tics have ener g

tepdst e %Eéctlqurc’ong ant 5‘1‘? uteﬁéfep%?ﬂa%’rﬂalof e%ﬁ@ent and

resuhwecbfsubhectddstboSédﬂUiﬂt@mmuamuiewm51$h§chﬂse¢he close

re??%QWblﬁﬁ ab% tﬂgrE%% %H@eghQEGag&%égglgf @%{e%%%ner that

freg
th@&adﬁﬁ%‘iﬂée ne*gmmﬂ%ad/\owz@ 4/ ’9@%9831% / EPEG@&/ O@@Z?E(jilmulatlon

frequency.

This indicates that there is a direct dose-response
relationship between the variability of the frequency of the
electric stimuli which have a constant amplitude and are below
the pain threshold and catecholaminergic vegetative efferents,
inasmuch as skin conductance is directly influenced by local
sweating, which is in turn carried, in the palm of the hand, by
sympathetic innervation.

With regard to variation in skin conductance, some
characteristics have emerged that are practically constant and
independent of the subject subjected to stimulation and are
disclosed below.

Above all, during the phase of rapid increase in stimulation
frequency, a complex twin, triple or quadruple negative
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9 deflection phase occurs that is constant in each
test during the three increase phases in both

WG 81988 and is therefore independent of thePCI/BP®01/603270
t hensel ves. Again, the average trend of conductance
under stimulation 5 appeared,to be indifferently
ascendi ng or descending in the different polygraphs.
Characteristic trends and norphol ogi es of the
pol yphase response belong to each subject. Lastly, the

qePYELAL LM gﬁ@géo%c‘aﬁlrtsheckp@d YPQaégnE€§ﬁ€n§@1 ciiJE(dl”[‘gteisf"i‘durlng

I NCr ease ase varies from1l4 to 19 seco
gg | h%t t&erefore

thgr ddyest 109rertfat Ph8sass |1élct]%‘f{n| §ubi A
1n&8§eﬁ@€ﬁ£edfaﬁﬂbzﬁuM@MaﬁﬂﬁcﬂﬁamdéﬂdamM ng the cessation

of the_jncrenental ft .
Agﬁéflencglh%f aapeﬁ,aog(e Q: el%%l 8 ané%{%ﬂ&nezgaﬂﬁ%% stimulation
appeapederitcs loé tumlcfé@pﬂe@%lymmraﬁd@gva@ra&eéO@a%@éJn in the
dl%%ﬁéﬁfﬁéi@ﬁ??g?g tr@}%@é{’fts@rloéctlcﬂ ftfr[%rrﬁi'g antd moI;:phologles of

a in.rel ation to the
thei PQ@YE]é%%%d{%e%?OIP%‘%r %rpdgecoc 56 Chs S99 P&t on
Lafs[:QgUel‘l’L(h_}é dvie adrimsdufa ttiey sof f Bice pbégpbhesyogeappnsa during
thQOtln ugjsgné‘%a%%d Jaticd leddie f@%&%gﬁ‘%éoﬁage th@e greatest

na were ascertal ned, descri b bel ow.
nezatmﬁl e ¥Retorapat t R Jaes mHhgt | b?ﬂSt atfa F @qtfé‘?f&fillex and

a1bvd Hécurtshﬁ)@_l%§n@0tﬁ’és@e%séeiﬁﬁnbe teher iimg rdeltental phase
I NCr eas

t t { L
off Oq’k?‘ﬁedswlgﬂ Fﬁtré’é% o?@tee{%[o?{)jélrﬂéipgge?{lﬁggngy A% sec. The
negamﬁQasbn@ppnhnghepfampblKmﬁ@l@ﬁblMhnﬁé afrer @t icgplef between
su%ﬁgpz%%' ta?xat enc %t | QR RQt 'cﬁ.fﬂe@%@sﬁea\’gdﬂén@ts, always

maxl mum anplitude at the peak of
apPRar st mAPAEF BN r&quihty Tithe men appearifgse of the
sthat.enreies @tetheneWAPSs correspond to the latencies

that are detectable by a cty
oo Bl 8 OShECLADLE Y TRADE gl o SLECLEPIUIPU AT co and in
aldi tthet meaaboesentat naded Hee hoamefPhRA@RGHDIRHAE tFfcertained,

as %% §?1 t.Repampl tudes are reduced by about 30% Each
p F | ows on fron1eachgwhlnulus and th |soelectr|§
DR ofhe hBTBPBEFRYir &+ 8riPhe AAPt GTERESPRILST 1 B

tHarelheatsop npl otnuskipl yrdeponsbes d@31mgodum¢|cnnqﬂease phase
co%n%lgélsclet emgttz)ct)f)r u%@tzogéé%:l_ga?ﬁ EQI/ @&9{%&{ 0Q32%0 increasingly
shorter latency and increasingly higher amplitude until the
formation of composite muscle action potential (cMAPSs) with
minimum latency and maximum amplitude at the peak of the
stimulation frequency.

The minimum appearance latencies of the cMAPSs correspond to
the latencies that are detectable by means of
electroneurography using standard methods. On the other hand,
compared with the above-mentioned method of detection of the
cMAPSs, the amplitudes are reduced by about 30%. '
Each cMAP follows on from each stimulus and the isoelectric
line of the plot returns after the cMAP to the value 0.

The top plot simply describes the production of composite motor
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10 potentials (cMAPs) in close tenporal relation with

the stinmuli of the sequence. The inventive and
wo@eiogiosaBs el enent consists of the fact that tPEI/EP2084/003270

CMAPs appear only in the phase of increase of the

frequency of the stimnulation, accordlng to a 5 nodel

that is absolutely analogous]to the tenpora

recruitment of stimuli of the sane anplitude, but

pl aced in an increasing sequence over time (in a

Q I ly S t GGurs in
Pt enECS C% ﬁgﬁyg?wgclég%p ys o orailalreclg: wlnhth eche stimuli
ofsé:m@m@ﬁenahesheueata\vgoabe poiatesl oe:leme?nie cempists of

th%”efaéQ AGLAr ding tQ Ak CJSMAPQ %%EB'e*akorbI{Py rear U&Hé NBhase of
in freqg uencgathe nunmber of he.i ncrease in

i e for LAt SEARHBECY T (1% kBRI b SERRTAing to a
mdﬂﬂ&P&hﬁﬁﬂislﬁﬁﬂﬁidﬂuﬂy[3ﬁ§ﬂdgqus Eﬁlthﬂzﬁempbxzﬁ1recrultment

ﬂ“ﬂgfﬁglﬁ &PU£ %ﬁnusckiggigé abﬂ%rﬁgacegr%n %ncreasing

I nherves a ske eta A seco experi nen
SEUSEEEUre’e s biged (AR thecumelafcly aeabeyvasi BANner to what

chs;%ﬁtéeri@le tak gmﬁsgh@épchéﬁwta%m%le Qfh yshl o g/!ilft%ﬁleénodel)
requen nd wd cteristics are di sed in

T ST e oo SO St b S nad 1dre the one
aaggreidngoftos hvduiiahg time addiitdidny tof r&Oruine ryy piot hesi@iency the
c&ﬁ% danAEM% eqqﬁﬂgeinéyegggl:?geétgﬂggaﬁfon @%@bgmines the

esired effect, has a prevalent action on the
tofedli | AP létucRe Rifcr 6BRr cﬁﬁé{?ﬁon, Thig. Beaihe ot PCRT-type

stﬁ@d’ﬂil@ﬁ:tl%lhs ca&f ;iener@fﬂlq;rl@hxﬂsawdtrv@nabeﬁo@f ofh@ nerve fibre
‘ bcutan%pus aye ; g thlslgase and for this object,

Qﬁ MIPSEVSH Ras*EaPFPed™dtti®25 by recording with a

A deppbef féxmediasartadpprrataedurhatis sbalsled o¢n MBasunse of a

rdN8 14891168 U PRIFUSI N Phet REHLELPELISHI 8L OBy ATV, whose
of the subcutaneous haematic flow, in addition to

RN C Yo Gl B SR SSteTdisE 158r det eiscliosed igp the graph
irsatiguatd @n, CO2 saturation and skin tenperature. 30

el MRNLNG SLGNLLCANL SRIDONSOED OF LHLS: SEURDRatasey of

ence
th@onbyppuh%h%fthaﬁe MN@TD@eqaeqeenpﬁ,tm‘@étably designed to

optHsequancege ko asraki,S2ha§3 4 S ghsussrd 2behew. on the
requenc

gl 5% 250 Bl 2G et 200, by & L eguenchorr somincres
of the arterioles and venules of the subcutaneous layer.
In this case, and for this object, stimulation was carried out
by recording with a doppler flow laser-apparatus that is able
to measure the degree of perfusion of the microcirculation,
i.e. of the subcutaneous haematic flow, in addition to other
correlated and synergic parameters, i.e.: 0O saturation, CO,
saturation and skin temperature.
To view the significant components of this sequence, with
reference to figures 5, 7, 8 and 9 the constitution of the ATMC
sequence in three subsequences known as S1, S2, S3 is discussed
below.

S1 and S3 are both characterized by a frequency increase phase,
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11 with distinct time nodes, whilst S2 is mainly
constituted for producing variability in the wdth of

w0 b@4gsfoBerent stimuli, in a gradually increarBCTgP2004/003270
range of frequencies but in such a way as to reduce
the bioreaction until it is stabilised. 5 Mdxre in
detail, during the Si subseq ce, a sequence that

typically has a relaxing effect and which is very
simlar to the DCTR sequence discl osed above,

dif f t_ Su Fk Ledqgut. r.ei ter..a
wile] S NI RIoALs, | SRLILECTLS MRS, ARided cor
pPrafstiad grrieke LiEgqienEpewifdth @ﬁnghén@iﬁ.@emtmmli, in

a | gragadua) | fhéndagpdradfer 8Py rabgRefEBEMIabhY in such a way
oreaction. Sub

decreasj n e Di eguently, the
af e, Saird ERe R OEEaeh Rt il ot o i e he
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EFAICINY Se LbElakdnilbhocks BRTMAS 1009t sininar to
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r ency is__made to .gr.adua i Nncrease, an a
S 331 “Y h%f bi"St 8ad (%aéJntgatrJé)ﬁl’dl %h? al%lrr§qtu8hFPfe "i”ﬁt?f afit genstant
ampd-tBre Atist higraswiadtl vt helncugslsadude tireredyet ,alwhi chyradually
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. instant "3 E(ESZ_ C%; the frequency wll théereafter oncCe
10GF&3R SGr BYGRI YT nEFRLILY afP clonsthmtt st Qfdd.? 8¢ -a
Subesufulent-he, bi-beeacbisequenke absasgradudleldy cual,| wa dnhen turn
o it -D) . ln thi V.ot he hipreaction is _
lémn%g@glv%r%/%@a %%%Eoﬁ??ﬁ\élgussz %azgr%r,é%ré]odﬁ%ijngsz D. In
thigi neybepavancat i orfedrt e japgpegr abieerin the. amplitude is

raRRIdES ihcréaded 3p T aoRrduGlisthe expeyd-mBnt $hd h&equency is
sensor of the (lgaser appar at us pl aced on t

was he | :
MEt NS oP FRUPRACE P TRESRri st nBA- SobE AL GkitRE. PARFeaction
ragtiiddyl afabbs eltect thdesimetentpl @ceds2+Bh. t Irec anbde 3Point the
iy at.qr) he e th i al s on. t he
2 ex:lg%cle)r losgu]f g%%’ ofv}h?%tg t‘ﬁjlﬁfld g?é?]gl qcr)]fcgt ﬁ\é%f o%r]tea?mconsmnt
fravfeRicyh WPhocappbaet Pl 488dCheakhe herguupdiglwill thereafter

onepPi byhiMm ofrddiei1sgcondcpBakanXat RUHNOMADr Bmplitude, as a
- dIEARUEN0 S SeLiodes 0Tk OB STE g tnstane
3 dis@c@dur e WO 2004/ 084988 PCT/ EP2004/ 003270

In this way, the bioreaction i1s made to vary in a discontinuous
manner, producing points of variation of the Jjump gradient,
i.e. the points 1, 2 and 3.

To conduct the experiments, the sensor of the laser apparatus
was placed on the extensor surface of the wrist (non-smooth
skin). The stimulation electrodes were placed with the anode
(stimulator) on the route of the radial nerve on the extensor
surface of the third distal of the forearm and with the cathode
placed near the proximal capitulum of the second phalanx.
Furthermore, measuring electrodes of skin conductivity were

positioned, in the same way as the first experimental procedure
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12 descri bed above used to vary the effects of the
DCTR sequence. The ATMC sequence was adm ni stered
W@b@a/ 084988 hi s case to two healthy subjects. QCT/ER2004/003270
first a polygraph was first recorded during electric
5 stinmulation with an ATMC sgguence and subsequently
anot her polygraph of simlar™w dth was recorded but
in absence of electric stinmulation. On the second
subj ect two pol ygraphs were recorded, one of which

de% @%83 aﬁg§80ﬂ§§§ gHr{rQ%aﬂ% aéffécﬁsa'&f n\ﬂlé oRaR %lé'qﬂence

erature her mal  shock was i nduced
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[ "terature 0 be the maxi num stinulation to obtain

elpgdadi ﬁltéf“}%ﬁtlo%er efore in this case the intention
On St S&etdbndarﬁlybj)ektt a twoonpal yeaph20wAnyg staguarddad,onone of

wh(i%r r Iéeo Oefé g&%\%@? otﬂu&'ﬂ&ﬁe a%%'&ﬂéjreng%% in% local skin

Sequences ar anet er s
telmra@umeedlo té4 vaiSi- atrﬂbﬂﬂS aF]@elfI@%hl ShPP&WWqSenb@@@@%Fﬂ eby the

l@rtqgﬁléh@ %t@%ll(ft atrmﬁ)sté/\/ﬂﬁdf%ﬂé; é’ﬁ‘d’}gfnlﬂngontatct with the skin
. car bon: xi de, saturation do not.show sugges
1% TSTIOR e & oF B FONS LG | ABLEcqierbedbr thfe face of the
praidef ementorstdaiul wttlonthhaskesn udhélapaldesiiyethdtenperature is
Sa] ggsted by the detailed evaluation of the recorded
ots

‘enabl es the apparent synchronisation and
Irue@gﬂrfch@@rﬁt%%’%u oh éF fIMmRnFaritationst e EhetkEfafnwas done
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nsicdgrabl e ineffective stinmulation), there is an
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seftic@ice sabfl ener AWIC2004£084988 PCT/ EP2004/ 003270

The parameters that are most subject to variation are local
flow, temperature and skin conductance, whereas oxygen and
carbon-dioxide saturation do not show suggestive variations in
relation to the sequence of the different stimulation phases.

The analysis that is suggested by the detailed evaluation of
the recorded plots enables the apparent synchronisation and
desynchronisation of flow variation to be checked in relation
to the incremental phases of the stimulation sequences. In
fact, during the first subphase consisting of 30 seconds of
constant stimulation at 1 Hz and at 40 microseconds of pure
preparation (considerable ineffective stimulation), there is an
increase in the average oscillation frequency of the flow

signal by means of doppler laser, which instead enters at lower
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13 frequencies in a tenporal relationship with the

i ncrease and decrease phases of the stinulation
weeguesoes | n Figure 10, the frequency spectr aPpOf/EP1ve4/003270

flow plot for each stinmulation subsequence have been

anal ysed by a Fourier 5 transformin the field of

frequenci es, and conpared w ttr the spectrum over a

period of recording wthout ATMC stinmulation (base

datum) and having a simlar width (about 50 sec). It

ffga%#m%lggt%' tQaEe% r#?@ HQ%. n%% th%ﬂ1 tp &gFrease and

ation Ation f requen ies are
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9—3 gr Urbénect 1 duerl Egtthe (gubse uence aval nt o
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thiehd - 2f riegyueany; t i ead bhesltypnubaﬁl dmequkecyopfl ithe heartbeat,
whllaq,ttcaa@plwetag i tdal %ﬁlﬁQﬂéfcﬁ% %%bé%ﬁ%%ﬁc%@e%éguemles

| ocal subcut aneous [ ow vari at| on
arreeélélaééélc%FYSEBP@&fOQl?ﬁﬁ|<?fg e & sfb?qd@ﬁ@@ 82 and
In | Beskt af edchdd Hegipomsk2, mbhe fépwdHee fhaw ainpedkBation to
sp%%é%geng&%% %%§ FP E%In5¥1mu §€1$%25%E3§$$%oaahdlsplayed In
th@pﬁﬂpeﬁﬂbyeﬁﬁﬁdéﬁb]@héeﬁlbwmbygimhontfpmm constant flow

vaGQiRebee E@ﬁﬁécbéyo%\ééf‘véci‘ed@ﬁ iferan Jd&fw%see 52.
vari ation ;é%% the stimulus. The, clo

Incoiil}eel%}?ton fRE tSPeAG St lth‘éuﬁh%%ealf}@n@élb&?quence 52
an8i0 midlstﬂm’a‘dobv\aneﬁi@lmse can, behdi $pltayeed Ihni@ughdlcated the

frje'%[st an? aélf% £ féw‘#\‘n@fﬁkﬁ ork hatth‘éo'{‘gfavﬁﬁ‘gf L Bchated the

d i Scl osed r‘evi ousl erence
vigsusldyr eI tagtt t el pohas §Feﬂﬁowfpe*élke a locgdersggicutaneous
flowcybsiatibhe second derivative of the bioreaction and

Inv\‘(%hzeoolé1r 084]%2%05 éE?%QOAé/u%%%% 02 during the subsequence S2

and illustrated in Figure 12, the flow line has a ‘peaks’
pattern whereas the line of the stimulation frequencies has a
‘steps’ pattern.

Although apparently random, the flow oscillation phases
coincide perfectly with the different frequency variation
phases of the stimulus.

The close correlation between the trend of the subsequence S2
and the flow response can be displayed through individuation of
flow peaks that coincide with the instants 1, 2, 3 disclosed
previously.

With reference to Figure 13, at the points of flow peak a

reversal occurs of the second derivative of the bioreaction and
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14 of the energy transferred to the tissue, and

therefore of the determ ning chronaxy/rheobasis
waeormeased therewith, in view of the charactPeT/BP1004/003270

of the phenonenon of tenporal summation that occurs,

i.e. adrastic junp variation of the first derivative

5 thereof. In practice, the system produces a sequence

of vasodilatations and vasoconstrictions wth

sequenti al increases and decreases of the haematic

ogl é?%PfynkfgggféfP @I£8ntEQaE1@%quc%n@ H@f@%ore of the
eCt
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thﬂﬂzm@QUence S2 of the ATMC sequence, characterized by
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arait*é@ﬁ%@%@tw‘a%ﬂe%n%fWl%séaﬂ}lﬁf%ﬂ?én igggeases and decreases

Oféaﬁﬁéo'ﬁfétéir:ca]fﬂllconfliihl gfvwﬁtf@whlcdmmncahmlcm odbges paoduce a
rai,ning effe nd_ aboy i o
“RHIR'0 § uqtatﬁl$t ahSy eylc?er?%id aé@c?&&&éc?aén% He&ﬁorﬁ&?ulatlon of

o) ar ou
thear maunpvemedt ivisat apdused |Fbeavéwmgéthatlgtl®ﬁ$t§%w which

id RS e%ra%foa@ﬁa%ltwemtﬁr%a?ﬁuckﬁe akhepthNOSEscle of the
descri bed above, this

vasoactjve A
ST IR I RS SRaS0dPatBILONPE N SERabtH Y RIGRE gressels)
myﬂﬁﬂﬁoﬂﬁérBQbBuQusﬁCGUBHSofIﬂﬂkheAFM@KbeqmemméuschSracterlzed

aC %éik 3§a f§§ﬂ%# l%%l%ﬁeCQBEXBleét'Qubgéoacéfée effect

xanp eatln tion In the case
o¢duIsst r@@rmirlmlﬂiq g e qmccqsrﬁlsorass@‘éu attoprnating phases of

vaubstatd@ldy agahaneRsovasedckabat i ohandwt Beout doubt also

dose/ response, rati o. t he ot h
DA | SEL e S by ACTEonGt rF et biefSation of the
mPe@r sy g Isttiimad uspdsuths asiddorl agdiamp| @rotheér real main carrying
exg%%e g Stdmdal ison, a%lragasmagtcaea substantial l'y

ances vasoconstriction. his case Lorenz-
IntigrupaEien F meERSTéReRhe m%@e gbtegr ddposg described
aEﬁ&@Cttwﬁbn@ﬁﬁ@”@ﬁubabbﬁﬁtih@IATMCathmﬁDaﬁﬁ@mI&ystQESOClated

excitation onena_of_the primar d r
W g%rgcg6§8gg géXﬁsgéueﬁFPCJ%StrlC¥l§§sﬁ%ﬁﬁgﬂ%@ yIf|$he ATMC
sTMD was dac td aeMienieos/ 08 498 & ROHIERZGY4/ 0V8270Lng stimulus,

for example thermal heating stimulation, as in the case
illustrated in Figure 14, this association substantially
enhances vasodilatation and the dose/response ratio.

On the other hand, if the ATMC stimulus is accompanied by a
vasoconstrictive carrying stimulus, such as for example
thermal cooling stimulation, this association substantially
enhances vasoconstriction.

In this case Lorenz™ stimulation by means of the ATMC sequence
creates effective neuromodulation that is able to amplify the
excitation phenomena of the primary and secondary neuroceptors.

Consequently, it is possible to wuse the ATMC vasoactive
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15 sequence also in conbination with hypertherma and
cryotherapy treatnents to enhance the effects of the

wo 2004084988 N this way | ocal i sed neopl asnms and sPCT/@P2004/003270
tunours can be treated by the conbination of
tenperature effects with 5 soactive effects. If
cryotherapy is conbined with the vasoactive ATMC
sequence the vasoconstrictive effects are increased,
t hereby producing |ocalised hypoxia in a tunmour nass,

s e%ﬁér@c& opseguUent cBﬁBRﬁﬁ::ﬁoﬁ’f with eh&ﬁ&k@ﬁerﬂt@a S!aHH' @Fck/?éthe rapy

nbi nt ng the vasoacti ve ATMC Sequence with
tr?@ﬁﬁﬁ@?ﬁﬂ?ﬁ(ﬁﬁhﬁﬂ%ﬁnFQQnﬁgﬁﬁéﬁF 95568?Ié€5??6n |s
In Obilfﬂl_sﬂedlatyha&ocampbéiil esedglaasiecr ahidzi Bgleﬁf eoim®@frd hean be

e on a nass; e I n ion, | .
tr?%g% in y b h?tat H¥¥ﬁ% e Lorenggﬁq #ﬁ%&%py#ﬁfgé@s with
vastaol v | @hfsctpiences i nduce reproduci bl e and const ant
£ NeYLaRrA¥SLEL0GICal o esRANSRSEh | REATMs Atk iTRATMC  sequence

sequences afe able to stinulate, different functijonal
th%oﬁtaﬁﬁej@ﬁﬁ§rlpﬁévad.eﬁéecttﬁe 245 | TP HRY etPEREPY Producing
1o§aimp§éd MBS e Anth tdhecutiowad meeys, pheral comsreg@en20ntheosis of
thSti tlon sequences are assenbled on three

fund nental paranmeters: the width of the stinulus,
Siphkaflequéncycembitieng sthaulviss et ivise ATHe Wegenfe with a

hygéﬁﬁéfxﬂic ceﬁgtaﬁpl Qigﬁclaﬁfanw d%BéﬁiE&U@ﬂQ&rtlf i%l awltai'hed that
eneral o rati n mae re ClS a a 0
amP}hﬁ%ﬁ?ss o5¢ZuPq | ?%f%ﬁ?od?y 5% %%%%?E on  a
tuM&liOﬂéléﬁ)84988 PCT/ EP2004/ 003270 16 CLAIMS 1. The
COJE}%W 40 t—L“C@;i(he'c%crttgeﬁtlgm%@t'srt%@e%pagayas f Lorenz

stinuli bi ol ogi cal tissues;
Thaﬁap5“ Shﬁ@ﬂka$b@ne%%¢EﬁﬁﬁQﬁl%RQHCQMWQP@ﬁﬂWfHQLﬂ @@pCQPHStant
neht§5HESi o RogTbL1 COBBpBAsEON aBeORdIMIY dr@d CD@IMN dequences are

ab\l(:garﬁ,g P%t‘fal\g]ﬁqc? gg,bg%%ger?g(cggrqg{: ngngfatco%%ngcrgleﬁ§§ including
the striated muscle, the smooth muscle and the mixed peripheral
nerve.

The stimulation sequences are assembled on three fundamental
parameters: the width of the stimulus, the frequency of the
stimulus and the time wherein different combinations of
width/frequency follow. The general operating model reflects
the digital-analogue transmission that occurs in nervous

transmission.
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bi ol ogi cal tissues. 10 3. The conbi nati on according to
claiml1, or 2, wherein said neans for exchangi ng heat

w@eopisees neans for cooling said biological PCEERNS4/003270

4. The conbi nation according to any one of clains 1 to
3, wherein said neans for eg&?anging heat conpri ses
means for 15 controlling th enperature of said

bi ol ogi cal tissues. 5. An electrostinulating apparatus
that generates a rel axing sequence suitable for
stimulating striated nuscl éﬁ based on three
fundanent al paraneters: the vm %1 of the welectric

sti mihat compbinpgibreglency of said stinulation 20 and

the interygls eﬁegtﬂeswmﬁewlﬁ? pl Ué}%éfa\/t@g for  applying
i nations f

wi dt h/ freque

electrostgﬁﬁ %Fﬁ@ dﬁﬁgwgﬁus‘?ﬁﬂt]éeﬁéﬁﬁteéséues' and
vasoadi i veearguefice oéxealcdnyttdgonhedttheith said biological
nicrocircghgghgg suitable for stimulating the snooth

muscle fibre and the 25 postsynaptic neuroceptors,

bas &&eorF Afrige tigad apairalingparanet @18 1y hebgirg¢th gRid means

thefelxe%&bﬁaﬁghﬁ%l adoN, dddprifdRqueraysof r6ai theating said
e time wherein a plurality of

[ n
ngyﬁgpﬁ&ﬁgﬁ glﬁfﬂ?ﬁ/frequency follow 7. An
abpamatusm&amamdwngammxmhamghas>beenud|$plosed,am@eﬁ@in said

illHé%%%t%@ragg%ﬁaﬂagngoﬁegbecéﬂﬁfi£e§me¥LPQ§§§'cooling said
biological tissues.

4. The combination according to any one of claims 1 to 3,
wherein said means for exchanging heat comprises means for
controlling the temperature of said biological tissues.

5. An electrostimulating apparatus that generates a relaxing
sequence suitable for stimulating striated muscle fibre,
based on three fundamental parameters: the width of the
electric stimulation, the frequency of said stimulation
and the intervals of time wherein a plurality of
width/frequency combinations follows.

6. An electrostimulating apparatus that generates a
vasoactive sequence of activation of the microcirculation
suitable for stimulating the smooth muscle fibre and the
postsynaptic neuroceptors, based on three fundamental
parameters: the width of the electric stimulation, the
frequency of said stimulation and the time wherein a
plurality of combinations of width/frequency follow.

7. An apparatus according to what has been disclosed and

illustrated above and for the specified purposes.



