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BACKGROUND OF THE | NVENTI ON Field of the Invention

The invention relates to a human analog to the tail 10 pi nch effect
utilized in animals and, nore particularly, to met hods, appar at us,
systens and techni ques for - nodi fyi n§ human® behavior, for treating
certain di seases and affecting other human conditions.

Prior Art 15 The tail-pinch effect is know fromthe prior art and
Itsinpact on animals is discussed in the literature. uU. S

Pat ent 5,205,238 to Harry E. Boyce, which I ssued on April 27, 1993
is entitled METHOD AND APPARATUS FOR | NDUCI NG CONTROLLED STRESS
BEHAVI OR I N ANI MALS, SUCH 20 AS ENHANCED EATI NG DRI NKI NG, MATI NG
MATERNAL OR THE {riien @Gk AT TG oPaCOMROLIED GmRESEt hods. and
apparatus for applying controlled stress to aninmals by nmounti ng an

apparatus on a body part of an aninal and

CROSS REFERENCE TO RELATED APPLICATIONS _
This application claims priority from Provisional

Patent Application Serial No. 60/026,007 filed September
12, 1996 entitled HUMAN APPLICATIONS OF CONTROLLED STRESS

5 BEHAVIOR which is incorporated herein by reference in its
entirety.
BACKGRO ON
Fie 4

The invention relates to a human analog to the tail
10 pinch effect utilized in animals and, more particularly,
to methods, apparatus, systems and techniques for
modifying human behavior, for treating certain diseases

and affecting other human conditions.

Prior Axt
15 The tail-pinch effect is know from the prior art and
its impact on animals is discussed in the literature.
U.8. Patent 5,205,238 to Harry E. Boyce, which
issued on April 27, 1993 is entitled METHOD AND APPARATUS
FOR INDUCING CONTROLLED STRESS BEHAVIOR IN ANIMALS, SUCH
20 AS ENHANCED EATING, DRINKING, MATING, MATERNAL OR THE
LIKE BEHAVIOR. That patent discloses methods and
apparatus for applying controlled stress to animals by
mounting an apparatus on a body part of an animal and
applying variable stress such as a tail pinch. Devices of
25 the type shown in that patent are sometimes referred to



appl ying vari able stress such as a tail pinch. Devices of 25 the type
shown in that patent are sonetines referred to WO 98/ 10732
PCT/ US97/ 16451 2 as

"ABMerr]" devices. That patent is hereby incorporated by reference
in its entiret yVOeeons. However, the prior art dod®STABPISAH

w th applying tail-pinch techniques or an ABMtype device to humans.
5 SUMVARY OF THE | NVENTI ON The present invention extends

t hat whi ch has been done in the prior art to denonstrate an

anal ogous tail-pinch effect in humans. As discussed nore
hereinafter, the invention permts treatnent of 10 Par ki nson' s

di sease, depre55|ve di sorders and stroke, in addition to a variety
of other human cesd'ABM¥% devices. That patenthienhesabysirtorparatedoby

apparatus for appb¥efénce m ncs)retxftqlﬂees} akresa.by applying variable
| ocal i zed pressure

I,ncl udi n re ure ctuator to
apply 15 pressurenﬁﬁ%YﬁE't q'?:{"e'pé’rrt’f’(?n %F goﬁﬁnﬁﬁtg%ﬁllo g‘
of flexible matektaidl-hithdhnecmidyesecosups ABMubype device @gdmminshurran
body even when pressure is applied. The invention is al so

directed to a systemfor applying variable localized pressure to a
human body, 20 Mﬁ%&%ﬁﬁﬁﬁg actuator to apply pressure agai nst
a portion of a human ¥heypresent ieventiqorextEndsorthat whichséadi bgeane or
more control si gae.bé U0n Sl PEESSE! Grt to  dddhidhee®VEh &nalo jous

communi cations lin The invention 1s_also directe
met hod of 25 t3rPiRghvastEB6rE | ¢l i BWRRYF esshfe CdSsuRsfdn H\?&'? by
positioning a prasseinadceénat othagaiirsters ipor t i permfts hetreatment hukwn

spi ne; ang, sel ec%\éﬁhxséﬁpgy&{&% esagégg%glxy%%lsor zisoégﬁn&%d i al d

act uat or . : recteq
causi ng an i ncr ead8iFAoRpEet #tEATiLHAfgethgTsBYMAR conditionghayi or,
i ncreased bl ood fl ow rhebifventidiil/ier défected to apparagae Hér applying

neurotransmtter %oh@ryj'.fe? :%éngr%éi%XxgoirarLable 10224584 [g:eééyrreb y

positioning a pressure ac
to a human body, 1nclud1ng a pressure actuator to apply

is pressure against a portion of a human body, and a length’
: .of flexible material holding said pressure actuator
against human body even when pressure is applied.
The invention is also directed to a system for
applying variable localized pressure to a human body,
20 including a pressure actuator to apply pressure against
a portion of a human body, and a remote control for
sending one or more contreol signals to said pressure
actuator over a communications link.
The invention is also directed to a method of
25 applying variable localized pressure to a human body, by
positioning a pressure actuator against a portion of the
human spine; and selectively applying pressure to the
spine using said actuator.
The invention is also directed to a method of
30 causing an increase in appetite, a change in sexual
behavior, increased blood flow to brain, and/or an
increase of neurotransmitters in the brain in the body of
a human being, by positioning a pressure actuator against
a portion of the human spine; and selectively applying
35 pressure to the spine using said actuator. The



a portion of the human spine; and selectively applying 35 pressure to

the® spine wusing said actuator. The WO 98/ 10732
PCT/ US97/ 16451 3

neurotransmtters can be one or nore of dopam ne, ser otom n and
nor epi nephri ne. WO 9810732 The invention is also directed to G tf‘ﬂ
Par ki nson' s di sease, depressive disorders and stroke by 5 positioning a
pressure actuator against a portion of the human spi ne; and

sel ectively applying pressure to the ' spi ne using the actuator.
The foregoing and other features, aspects and advant ages of the
present invention will become nore 10 épparent fromthe foll ow ng
detail ed description of t resent | nvention vvhenftaéﬁn i n

conj unction wit hn?%otransmlmgg ARG n§E. more © papine,

DESCRI PTI ON OF TskEroeswitGd norepmephri’he. obj ects, features and
advantages of the SYSPEM fnvent fln ! Nf P 8565 WYEBLLAN ¥b! | cheapapar o1

fromthe foll ow ng description in ure is an
i1 lustration of BAYEiRsQR§ fdisease, (epKepRivefieedqrs %9@c§FFﬁ§ea ¥tress
i nduci ng gevi ce positionindi ahprresshpdyacttfator againski gusertlidn lblfusheat es

an exermplary renRhia£ORbink; ana sedSKkESel(" aBBIYIAL! pPOablss 2pp! QLI OF

of stress or rates
t he external appEHi’a%c‘éSb‘?Qaﬁﬁe actuatogxenpl ary stress II’ldUCI ng device

shown in Figure 1. 25rhe foregdilngurﬂna igther| gelhcdrag| anaspeddse ahdess
I nduci ng evice in e 2 and nz:xergﬂ ar'%/ contr

Figure 4 is a bl 8 Ka‘a?%%ﬁ'%m 5‘& egfcerﬁﬁ on mﬂ §%§|§'ﬁ%fré§$| ce
shown i n 1@ gure apparent from @MI@DOBESMWWWMHHWPQ\KB@

A pressure activgieseht ¢avbAtief whed RRlKenWirfhconjunction with the
accompanying drawings. '

BRIEF DESCRIPTION OF DRAWINGS

. The objects, features and advantages of the system
- 15 .. 0of the present  invention will be apparent £from the -

. following description in which:
Figure 1A .is an illustration of an exemplary
mounting harness for securing a stress inducing device to
a human body.

20 Figure 1B illustrates an exemplary remote control
device for controlling the application of stress or
pressure to a human.

Figure 2 illustrates the external appearance of an
exemplary stress inducing device shown in Figure 1.

25 Figure 3 is a block diagram of the stress inducing

device in Figure 2 and exemplary control circuitry.
Figure 4 is a block diagram of an exemplary remote
control device shown in Figure 1B.

DETA CRIPT )

. 30 A pressure activator is contained in a belt which
the patient wears around the waist, with the stimulation
mechanism such as a pressure head comfortably positioned
against the spinal cord. The stimulation pressures can be
regulated personally by the patient. This approach to



the patient wears around the waist, with the stinulation mechani sm
such as a pressure head confortably positioned agai nst the spinal
cord. The stinmulation pressures can be regul ated personally by the
patient. This approach to WO 98/ 10732

PCT/ US97/ 16451wWO 98/10732 4 PCTREYTHFAPL
delivery permts patients to be able to personal |y control the
"dose" bei ng adm nistered based on the current |evel of need.
Initial pilot studies using prototypes have resulted in a high | evel
~of patient 5 acceptance and conpliance. Therefore, not only is the
therapy effective against disease, but thegproduct wll be accepted
by the patient. Initial investigation into uses for devices
based on t herdme hnde lgre rde s peiridd shepat fehtisli ced esbé heapldevises 10

stimil ate the r% c?nﬂ gg{l@i’&% W'?ggé“ i%i%ag&ﬂfst?red ba\ggidcg'n are

essential for therapy an
Par ki nson' s Di se&l®, C‘él@fﬁlé-'ss eel pfd need. Inéﬂ:#ékepliﬁl:ss‘é}%@é%l Bﬁl’éﬁ t he

prior art techn :Bélyotypes havéVirdgaletdedhn &, high- dewelt ef apaesendi ch
e B o ComPAk Bl U BS PLl PARSI Ik 2V A P e
whi ch drugs are vlherapyy efifedtiyec agaigat disease, dm!:l ¢denpicbdpetiwilkd in a
the spine al\"SQ?‘;%%a‘%‘ﬁd B0 che patdehnt Ll Al low the patient to

i ncrease or 1{‘?{8%%?%}%& i Eol ‘é?/%ﬁ ¥°€0%I§‘éh‘ﬁ%%raqaﬁe A8t ead
of bei ngthehtaemlqu desciribed- herein cindiadtes dhegeatiexices -

gi ven doggge | evglimppdd & tine Welealle ahl éeft.‘?air'ilcélf‘e?ﬁ%aqrs in the bQS%ease
the "dose"” of stipulation require ?# i ven l;;1ture

Hg S
adds enornmous vaViich are essentia IeIgpyY A& éPﬁaﬁ"&ﬁHoﬁeHFys“"
Szecht nan, Ph. D. cond:.t:mni Degzar thﬂd;nsansonQrbemée Smcequm,sz.kﬂnlvasand

Uni versity, strokd! awhqs CaRediadsonli aeovt%%dp&@ %nl. ' %@ haB18
mld, .- non- paj nf ul ssuretothetal ate rats
(tail - pi nch) vvoEFﬁ"”-‘il"n?iuc ?‘?féwednl AR dry g‘Fraple which wil

Tai I - pi naB- i nducedmpbinent pooVvies supdaeian tﬂ)(tpzmﬁn}:ly availabdki dlnhgsand
robust phenon‘enogor\/\/ryoq‘g DNisddi&! BBRafPfbns and, in others provides
therapy for which drugs are not now available. The =
‘device will be fitted in a belt worn around the waist, so °-
that the simulator is located along the spine. A personal
20 control feature will allow the patient to increase or
decrease the stimulation level. Consequently, instead of -
being "chained" to the built-in effects of a drug at a =
given dosage level, patients will be able to increase or -
decrease the "dose® of stimulation required at any given °
25 time. This feature adds enormous value.
In 1973, Dr. Antelman and Henry Szechtman, Ph.D.
(Department of Biomedical Sciences, McMaster University, -
Ontario, Canada), discovered that application of a mild,
non-painful pressure to the tails of fully sated rats ~
30 {(tail-pinch) would induce the animals to eat.
Tail-pinch-induced eating proved toc be an extremely
reliable and robust phenomenon, which Dr. Antelman and °
his colleagues were able to demonstrate in a significant
percentage of more than 4,000 animals tested. The initial -
35 report of the discovery of tail-pinch-induced eating



his col |l eagues were able to denonstrate in a si gni fi cant per cent age
of nore than 4,000 aninmals tested. The initial 35 report of the
di scovery of tail-pinch-induced eating V\D 98/ 10732

PCT/ US97/ 16451 in
Sci ence ( Ant el YR 98MF3%5zecht man, 1975), one of the mrlﬁ?ﬁ@é&p
scientific journals. Repeat ed- appl i cati on of tail-pinch,

several tines daily, was subsequently shown by Neil Rowl and, Ph.D. 5
(Departnment of Psychology, University of Florida, Gai nsvi |l | e,
Florida) and Dr. Antelman to induce consi der abl e obesity when
appl i ed over several days. This worR, which also was published in
Sci ence (Row and and Antel man, 1976), denonstrated that the
application of leppearedain $gimnrssiAntedmanaandySrerhtnan nilAtsds oaeh,

over a f or the fvbwdd@yléwﬂr@d,scuaﬁteased;@ﬂ&mlsc i ntake two and

Four-Tol o compar ed § oRERREFE SRR SF SR BM . poveraa ikt

stimul ati on. Per dedilyge wasi gsubsgduentdy shawn i ndesl gRewdandi | Bh.Bsh

averaged 22% comaepdrtRert® of psyépélégy pi ek @ik Olcy  Blorilda,
equi valent to a

eef ai ni,n 0 po nds Iess
“than a week. %a;nsya}%?em Fﬂﬁ fal RO n8 in g&i 8rg€3'é"tIé
per cent age congadghablai nb(esitfs%‘rdjmar @Rilaiﬂ)v@vmnseues?ll daysi.mal s

20 treated Wrhi gegbtR0i ghi e Sad Bﬁb@&bﬂé&pﬁﬁ SR emowland in
several of the horgonal Iants ga‘%ete rrmé%%? q%e
cattle narkets. Antelnd: ER 7844 ‘?ﬁ?stt& § tﬁ? ?Bp?'h%?’é’a%‘é i ght
gain 10 in maﬁ.rtab:.auhnaix timed -gpidayh £os akaomidphees ccach.ercser2a
eating deficits (}Bﬁr o'f lv‘bﬁaﬁy zlt:ﬂ:ﬁi a&ﬁE?ELéQdeéa{ﬁﬁtl% ;Lntake tvﬂ'; a?ﬁma

drugs. Thus, it was s

|nc coul | nduce, eat,i
rats or cats nadé’n&ﬁﬁééﬁctantfpﬁﬁl EQ‘F’E hree- f°J(q'ro | inFrsessd rY{ﬂ’ﬂé‘?'
brain | esions of moge |ther afour-fold kpmpabad ames. cSiurtolanambinglss mait! vy d| e

uni ess tube-fed. c3oge 4 RASTUp1AY Plimane:8h (HErciRigACRESafOYAIS S i

diein. rat stu e ani nma ig
tail - pi nc¥ sur vi \}@daPM“PPiﬁule%et?Je]e'tHW ayggaged 2 #¥ eompared tq S&oyer ed
to the point of Fegaim-pdnthedabohtiylséo Feis is equivilemtaneously, 000

Tail - pi_hCh al so 'b%‘ﬁ%ﬁs%gekhgogségﬁiﬁy Y20 pounds in less. than a week.
Interestingly, tail-pinch induced the largest percentage
weight gain (23.5% over and above controls) in animals

20 treated with estradiocl benzoate, the principal ingredient

| in several of the hormonal implants marketed commércially’
in beef cattle markets.

In addition to its ability to increase weight gain

_ in normal animals, tail-pinch is also able to reverse

25 eating deficits due to illness or the anorectic effects

of some drugs. Thus, it was shown that tail-pinch could

induce eating in rats or cats made aphagic and adipsic

(no eating or drinking) by brain lesions of the lateral

hypothalamus. Such animals usually die unless tube-fed.

30 Indeed, all but one of the un-pinched controls did die in

this rat study while 42% of the animals receiving

tail-pinch survived (without tube feeding). These animals

recovered to the point of regaining the ability to eat

spontaneously. Tail-pinch also reversed the essentially

35 complete akinesia otherwise observed in these animals. It

has similarly been shown to reverse the deleterious



35 conpl ete aki nesia otherw se observed in these animals. It ,
has simlarly been shown to reverse the del eterious WO

98/ 10732 PCT/ US97/ 16451
6 effects of brain I esions on reproductive behavior (Wang
and Hul |, 19800 98/10732 Since the original report of PCTAUSYING4S! :

tail-pinch-induced eating by Antel man and Szecht man, scores of
papers on the 5 subj ect have been published and nmany highly regarded
scientists have becone involved in this area of research. The types
and species of animals in which eating in response to mild

stimul ati on has been denonstrated is now 6 consi der abl e. | ndeed,

tail -pi nch-induced eating has now 10 been reported in species as
primtive as noldfifeess( efgbrain lesiond dmsepredushive behzeross!| (Wpng

Kaval i ers and Hla{n'g ull, 1980;980) The constantly expanding
wor | dwi de  body TH '

know ed furroundl ng tail-pin rhl nduced
enhancenment of 15  Si@ge nghe b@ﬁ?ﬁgﬁ? \F&?°r§od% taih-PiRchipdnced
i mport ant eatdmy byakntoslmam ahtieSzexhistan e scorgagefi plapeh:-heo@rulthJct i on
of food I mal s, [ e [ d ar, feed
Ht e &L%ﬁ\’ ?Pf:l{'?ﬁ&? ﬁnfi ma}ghy bhl h1! o efasxedééi;r

i ntake and wei gh% aln are cons

recogni ticon of teriRntigts hamtk@qqmﬂ wwlrc%tlmé aﬁrﬂn%aapifomsemchhe

tail 'ItO! nCP . The pﬁjqﬂfspb.ﬁdf @pe?;.bb D aeﬁﬁalm OgtiCwheBhl @itaexgerﬁn Stf to
i nvestigate ese. oppor [ e P esting
of its first de\ﬁ‘%,'e’t-f"oCP E&arP 'élf%gg:ﬁm%gpl&b%a% 16288 mons%&efielg ov}
"ABM'[err]. 25 consideratie. ofngeed) Ydki-pAnchtisdysrdanating Wlfwgues
showed tfgt the guy eal 1ndéﬁb"&”ﬂé%easpbﬁiﬁﬂ£ki\ré<%)é mollusksr (Jéﬁgl,n t he

i nduction of eat] ngjﬂa ot her. behayi ors %+ K ai %’%nch ga%n ne -
which is depl et etF i TR PPRFRSTRCE? 10 B2 Hlugs iz Kayq

essential for theR8Mitiati on 30 of not i vat ed behavior in aninmals such
as eating, sexual The A&ELTEHAk ,{g nef S.wiha det hadsay Subsgequent

ST ot e oAb R P L iR o

neurochehﬁstry i eataitigallehsRgor nsasnceoon: seen to have ' important ’
applications in the industries engaged in the production ..
of food animals, where more efficient methods for
increase in feed intake and weight gain are constantly .
sought by producers. Early recognition of these

20 potentially lucrative applications for the tail-pinch

' principle for milk and beef production led scientists to =
investigate these opportunities through the development
and testing of its first devices, called the Animal
Behavior Modifer, or "ABM"™.

25 The original work by Antelman and his colleagues
showed that the neurochemical, dopamine, played a key
role in the induction of eating and other behaviors by
tail-pinch. Dopamine - which is depleted in Parkinson’s
disease - is now known to be essential for the initiation

30 of motivated behavior in animals such as eating, sexual :
and maternal behaviors, among others. Subsequent research
by others has confirmed and extended the wvalue of -
tail-pinch stimulation as a non-drug technique for
altering brain neurochemistry in animals. For instance,

35 it has now been demonstrated and replicated that
tail-pinch reliably releases the neurotransmitters



35 It has now been denonstrated and replicated that

tail-pinch reliably rel eases the neurotransmtters WO

98/ 10732 PCT/ US97/ 16451

7 dopami ne, serotonin and norepinephrine fromthe brain

cells. It also semess73® nmarked increase in blood flow to PCISIYISAT,
Thus, what started out as a way to get ani mals to eat on command has
turned out be a major contribution 5 to the study of brain

neurochem stry. Al of this was made possi bl e because tail-pinch is
so very reliable in activating brain-behavior connections. In the

| atter 1970's only a few | aboratori@s in this country were using
tail-pinch. In the md-1990s | aboratories all over the 10 worl d were

usi ng the tail - pidopanisehnisprotooist aog miogepinephripnei §momofthe brain

neurochemcals.  .ay3g. 1J8%£&@§ sa&aeﬁe&flﬁaeéarsef |lﬁdbngéd| £166 dance
Wi th t he invent |on?

he . non- Lireatn"e g L 1
di sorders with a%&ﬁaﬂ*ér STIU%F'of"hFﬁe Mﬁ? 855%&1“’1 098 b%rfltf\'ﬁ ®The
| ogi c of treatingdiearnoti semsand hasugbrnéd out be a mppbrceentrilition s

sci ence | Sg | based ! élj[@ ;dﬂg} NgE bhgin nefuroché?ﬁ@%‘f&orillagﬂ UHilPwadd a

tail-pinch”in ani mals fects_ that "na entlonal
treatments for made PQ?éla-P&FanF%‘t‘?P cﬁ%‘éaﬁéwhz ery ’T‘ﬁ% hges
of a human-use dewdtisatiligt lbidin-Yehavior commdarions. tIn ahe a]:mHEﬂvt

(Human Behavi IC:)Ir rjé\%ta Vahol)a few laborét.eé:.aféé/ §nl ehgé %M&?@amér@r@sln

substanti-al . I nt roduces the conc

Patient Directed tail- PlnCTherIa‘pf-he NQT‘F-&BP% Bﬁ FeREoxRLES |3
"dose" igp25 worE@iwerth Hing thes tadedpdhchaseshniipye atqnestswdyfm s at

any given nonent can vary | f changes in ei ther .or
both the physi ol oab‘f 195 ocfa%eﬁrgkjﬂgﬁiﬁgﬁg envi ronnents. For exanpl e,

even heal thy peopl e hdihe gppdication ofgehein fineincgains agcoxdrncssWiided and
bad periods wi thighe3Oinventith SEde Ry .nohehiOtreatw@ny NG chésteofs drug

S - . taken, for hat ev%’h ilhness, LhgEg |8fa{__$@y§mt,hgs dlsct:ussed

potenti-al- dlffICU(FJt takln t o0~ nuc
i ndi vi duak5s cur rleellovst efﬂ'@ ahﬂlt%é?fetﬁreé‘&é§9n§u‘“an disegggcthrapsk “%*F de
effects”, or undegpgiosddidicHdst this science is based on the findings that

behavioral activation via tail-pinch in animals produces
effects that may mimic conventional treatments for

certain brain diseases.

20 The advantages of a human-use device, which will be
referred to as an HBM (Human Behavior Motivator) .
relative to drug therapy are substantial. First and
foremost, it introduces the concept of Patient Directed
Therapy, available on demand, in whatever "dose" is

25 required, on an "as needed" basis. How a person feels at
any given moment can vary as a function of changes in
either or both the physiological .and/or external
environments. For example, even healthy people have good
days and bad days as well as good and bad periods within

30 the same day. Therefore, every single time a drug is
taken, for whatever illness, there is always the
potential difficulty of either taking too much relative
to an individual’s current state and thereby causing
undesirable "side effects®, or under-dosing and thus

35 failing to alleviate the symptoms of that illness. When
such problems occur thee is nothing that a patient can do



35 failing to alleviate the synptons of that illness. Wen such

probl ens occur thee is nothing that a patient can do WO

98/ 10732 PCT/ US97/ 16451

8 except wait until the next schedul ed drug adm nistration

and hope that tweognoas2 emw || then be alleviated.. In RATAFSIRA3S |
once a drug is in a person's system the person is stuck with the
consequences, good or bad, and 5 can do little or nothing until they
resol ve thensel ves. By contrast, the great advantage of a device
such as the HBMis that it's effects can be nodified imediately. If
the pressure, i.e. "dose", is too high, it8can be. promptly | owered,
or if it istoolowit can be raised. 10 When Synptonms worsen or

i nprove,  the "d®eedt wakt mpacil the ngxihgehedndedi drey adunimistaationhe
patient i.s no | 0OgHEN hope tnaeaahévgroblem #il1peadat %malq@nas.eheduhe of
drug adm nj gt%rat e) e_can _now contr

agenda on an "as®h Hc’r%ﬁsﬂgnc?n tHFngé? PLE8 PREFEM B5 SySteSLF ke
unt owar d ef f ect sparsogr tatstudkessidhedhe sonsequences, tgmrdpr itadkepndt o a

M ni mum and takeEaﬁnb?{S%:?tEféJ‘Brr %thlntg until t:h frfé@bi\}é X:k@?t@erl%@t e

controllability are a adva the HBM

relative to drHY contrasty H’é‘leaﬁFgg YFt’étalEF?e gvice \BIFh 3% the
al ways 20 | rrHBm i ethata izl sabE Ee€ s mebeFmodéiaaﬁl Emmexdicatcealas.n 'TIif

need to go Iooklg é’@s\t;ﬁ:re I ng Oéder..dtoget.akelg)l leloSy: hi% tltSIg&Aalﬂey, t he
1S

ot hers need not en a patien ering therapy.
In the case of SBFBF‘BF}Yd}%%‘f%L or 1t 1§af'-FeF|P§ ﬁﬂ‘&b?"'e 33 ke irpksedy
typi cal r@mte cwhkholSyiptoms wotsen pProvimprwve,S thde 'fduseroi cén be

activation. hamr:; h&@%ﬁ %. St o e%‘ﬂ‘éj't éhe"%ékigx@t f@élc? r!l?cﬁxgew th

Par ki nson' s Di seas ope and 2.5
mllion patient scﬂSFFHW det°Thea di s;g;gigtermlned i sSehedete by e drug

destruction of aagmefaibteatisnheusatied hehéOor shbrean nowhicthtrolonhel ns

| arge quantitie t » U nsgj.t . _
treatnent is t heggena't’l on' 4 s nededéaaeug)%galgn gl(-)1 ﬁnat ﬂ?% dg}%ﬁ at ed
enzyme 15 i bﬁlﬁbr URRPERTE n@rf§&§§st 7Fq eGERIC LY &@&FP&S#@ cﬁ%’fﬁ% ne

in the brain therelyaperisatdpt ey ar ailAgmihensy ftiken 6hly as required.

: Portability and remote controllability are also
important advantages of the HBM relative to drug
therapies. Since the device is worn, it is always:

20 immediately available for use. For example, one doesn‘t .
need to go looking for water in order to take pills.
Similarly, the others need not be aware when a patient is
administering therapy. In the case of severely disable :
patients unable to activate a typical remote control

25 device, provision is made for voice activationm.

There are about 1.5 million patients with
Parkinson’s Disease in the United States, Japan and
Europe and 2.5 million patients worldwide. The disease .
is caused by the destruction of a specific nucleus in the

30 brain which contains 1large <quantities of the
neurotransmitter dopamine. The main treatment is the drug
levodopa used in combination with a related enzyme
inhibitor which increase the levels of available dopamine
in the brain thereby partially reversing the effects of

35 the disease. There drugs are not usually given until the
symptoms become serious because levodopa eventually will



35 t he di sease. There drugs are not usually given until the

synpt ons becone serious because | evodopa eventually w | WO
98/ 10732 PCT/ US97/ 16451

9 cease to be effective after several years of treat mant

Ant i chol i ner gi c WOEYE0MAhi ch bl ock acetyl choline receptors CT/PTAGE
brain are usually given first in the course of treat nent and

| evodopa will usually be introduced when 5 anticholinergics are no

| onger effective. New drugs which act |ike dopam ne and new types
of enzyme bl ockers which protect dopam ne from destruction are
under study for treatment of the di stase. However, the role of

activation i n providi % synptomatic relief fromthe aki netic
effects 10 of $2A98 foMesRELEChAYe aktelh FeMfd®l YPAUE-RL treatmant.

recently been por tziseshd Tinetgiendigys AbER Blegk, a&lasﬁtbhollne re@gptds book
of the same title lﬁl Ekgg QF&’{@'Q& S&?uagllt%/e%%ven fJ.rst 651 he cou:lfsde %fe In

animals it has begh own and a
that behavi oral t'amaamntomndo}evodopa Wil | nﬁPﬁé?ﬂYl her éﬁ‘éé@d@qfﬁédl‘éms of
extracel | ulgr dopajfiticholinergitB 4¥€ ndl UoRGeF ieTfelcriyel avawhirlbe Wiad.

The i nvention ke Qssible the o ase
in hunans.2%0 13%e" aoBan Jrﬂeraém%\ gﬁg%eg% erbzf!"%ol& Peﬁﬁ "gmp? essed
peopl e i N PrREadsA dopanine - ﬁ@w%eﬁtmq,tqumr@t iwdemstydy for

depressed at sone g¢jidE-mdht! Bel tEhé '&i%%aéed l?t%}é%ér} Eﬁe role of 88¥Ev&tYon
depressed. I n 1994, al nost

9 ml eopl e t, treat t for
depressi on and as HaRFo¥dding %“pt°m i F%%"T)%&EP@ %W&P‘Edngf??lt%r ugs
t hat year.1@he of Pambinsenismwnisorweldf es@ablmhedor Ivdeedssiitn hast he

use of dr ugScaftilgh deledC boi'hfafréa pi:?"iﬂ:éjfmo'iﬁreomﬁﬁbﬂehﬂnéhe based

brai n, of which class th st _often rescr
More than 15 mi || i9h GHeBePROPEoTRS iFA8 B i nedplpaisey pLiver

depressive di sordeSachait only 10% of the patients go to _
psychi atrists. The restyr gnipgeleddY nas been PulBRLY £l CaBRLsEERAy The
e

nost effective drugs,in treat ment of depression incfease _
~free tevel 350of thesc’-entlst%el‘ff’&lflﬂﬁgﬁ t tRA% W%&Hrl AEti¥AtLR ot i n

inthe : tail-pinch increases the levels of extracellular dopamine

- in the nigrostriatal system of the brain. The invention

makes possible the treatment of Parkinson’s disease in

humans. :

20 There are thought to be 20 million depressed people

in the USA. As many-as 7% of the population may be

depressed at some time in their lives and 3% will be

severely depressed. In 1994, almost .9 million people

sought treatment for depression and as many as 5.5

25 million people were treated with drugs that year. The

most common form of treatment for depression is the use

of drugs which block the reuptake of serotonin in the

brain, of which class the most often prescribed drug is

Prozac. More than 15 million prescriptions are £filled

30 each year for depressive disorders but only 10% of the

patients go to psychiatrists. The rest are treated by

primary care physicians. The most effective drugs in the

treatment of depression increase the free levels of the

neurotransmitters norepinephrine and serotonin in the

35 brain by blocking their reuptake into brain neurons
(Freeman et al, 19%83).



35 brain by blocking their reuptake into brain neurons

(Freeman et al, 1993). WO 98/ 10732

PCT/ US97/ 16451 10 The
nost effective of all antidepressant treatnents I s not a dru but
rat her el ectropguenbskve shock which is a stressful 716451
This and other non-drug anti depressants such as sleep
deprivation, suggest a role 5 for behaviorally activating stimuli in
t he treatnent of depression. It is known that behavioral activation
by - means of tail-pinch is |laboratory animals induces an

I ncrease in extracellular serotonin, dopam®e and nor epi nephri ne

| evels in the brain. These neuro- 10 transmtters are known to be
i nvol ved in depressi ofhermost effegdnmsof Fid epmidaPyeaseet AHetGHEssant
drugs actually jg notidFR@SBut HadHael Sebf réd@sru N/ EhaBR Wi 98 N the

brai n by bIocklng t e reu ke of th se ne otrans tte

presynaptic cell$ Tﬁ"e?%?% th@tilﬂ\‘} ¥ i on "p&fni 13 Eﬁeﬁehav‘? rd]ﬁ(u%
activation in hummeddepressants eagdsaswleep deprlvwmrs' suggest a role
neurotransgm ttergdn h‘a?ﬁ QBQ&TI?”QCPA‘?\F&E:&@ st:.mul:L gnl tRel PEMHeo¥nt of

adj uncti ve treat nent

avi n | n dru cos
to nention the a\ﬂ@H&ﬁ‘@é°ﬁf* It is kngwry hate- ]%?l?ae"ét t&yy
significant addi ijedhs?20of taib-pixech riat r.‘cabbrpbesyblamtnaés mmdshe:plsem on.

The use of con ur%é’t&é%g an ;act igya trQE'e‘f@Pi% besg%pgﬂn,as @olga{neﬁ;émrgndlsed

I"on W t h conventiona ut woul L‘so perm t
the drugs to be mexenrinepbxépedoteelmherid sF % RFXR ese \ /et be

| ess of ?]h@r obl erﬁra?fsm:.tterg areThavenate b80ifd61lvedt inmsdepresside ach
year in e t qa Oiﬁ%g%igﬁt e wi ||
be starting rehatﬂ‘f"fa}nﬁ | gﬁet %%i"'t“ghlrf MSF t 3}“&% % ﬁ@h@s Q&E/%A(e:gf%f
drugs are being diewvartensed. theoirpyelfosef diligge neurotranfIttehse| dpneit are
conpounds known tged i b9 Eocifing theerdiptalkdbfothddeoneandt eahsmietérs ar,

gl ucose | evel th t I di :
changes v |n tbcfcﬁﬁfsﬁng% n(ralI g{Lucose Igév rer%%t%ﬁrlﬁ%?ﬂbﬁ ﬁérﬁ%r |ng

I NC
animal s.at® in tkieena\tle?lzﬁhréﬂw%tkﬁnt A8 |hurans owhigh mcreas@lsea?’ée such

stimulation in hujgps)s ¥ EhBUAGSrérdriitters in the brain and permits
a treatment or adjunctive treatment in depression. The

savings in drug costs, not to mention the avoidance of
drug side-effects represent a very significant addition

20 to the treatment possibilities in depression. The use of
such an activator would be helpful as a treatment used in
conjunction with conventional drugs but would also permit
the drugs to be used at lower doses where side-effects
would be less of a problem.

25 There are 500,000 victims of stroke each year in the
United States. At least 300,000 patients each year will
be starting rehabilitation treatment after stroke. New
types of drugs are being developed. Among those drugs
under development are compounds known to increase

30 cerebral blood flow and extracellular glucose levels in
the striatum. Several research articles regarding changes
in blood flow and glucose levels with tail-pinch in
animals are in the literature. Use of the invention to
create such stimulation in humans contributes to the

35 rehabilitation of brain function after stroke injury or
could be used to treat ischemic insufficiency.



35 rehabilitation of brain function after stroke injury or

could be used to treat ischem c insufficiency. WO 98/ 10732
PCT/ US97/ 16451 The hunan-use device, presently referred
to as the "Hurman Behavi or Modifier", or " HBM', is based ngﬁlwé‘h%
sanme princi pl esWR¥HR0733 t he Ani mal Behavi or Modifi er §ﬂ# BM
IS a pressure-applying apparatus and 5 . method used to el | cit particular
behaviors. 1t includes a mechani sm for nounting the apparatus al ong
t he spi ne, a nmechani sm for applying variable |ocalized pressures to
the spine area, and a device for automatically ~controlling the
variations in pressures applied. The 10 1liret hod I ncl udes t he st eps
for nmount i ng t he pressure-applying apparatus_and al |l owi ng for

t he use of var | Bee chypiansginee devéret | REesenel p riafardemn ﬁé’daﬁagh

TBe 'Waydfor_ aut OmBizhfah | Belgiﬂﬁiélf)'l“lddﬁltd’i@ Ny aHBAMS 1B based upbﬁsauéez i s
obt al ned using a ramTa e,el ec ni n |t ed in
0§ RRRg Bereirpis Ui the onindl"Beab st melirsdE]

the electronic ti
program t he press@ABM) . The H@WenStlaTepressure applyinge mﬁﬁ:ﬂ%d@da

belt and hal ter \Aﬂheﬂoa%gédti@ elicit pa&eiéuwramhaw&saprw ahu:auu/een the
device is nounted 20 t he .mount i ng

t he pr essuf"e“‘ﬁﬁﬁ?ﬁ’?‘ﬁ'& g‘b‘b §‘%F'ng5ﬁ 38%%5?5%5 r%toé’ﬁ; st>9 tg%lne'
whi ch hol ds the deviechamignh for. apphyinglvariablel lgyelemd pressuresi kel uded

which allows for the sgbgﬁgl OQera Vabih@US sz devide CED e%l;tg“{agleamhyed
automatlcally over tine_in a )redet er ;g ned manner . gl%& %e
y

control includes &°ntr°11m%hﬁf‘eof“fa A6PFi (3P WAFSFPYRRS r FER
preprogr anu ng method includes st uche underdpeken for onewemtimge okhehe
co-inventors, Qéu?% Q%{&éﬁ? AI‘%:%&%%@%H%?%M& for the uskSb® Of

equal diffi cuI t I y hei ners ; sease Assessnent .

Scal e) rating met NéHbFB@? PLESFeEe over time jn A CeYFIrgd mMaRngx ,
given a certain tirhe waysfofyautomaticallly koatroIhimng ttley vadidtiensi dn down
and were asked to e n d ed 5
This = - Gor t Ps'ess?r?ﬁeq.g Yot3inHB %s&@é d% #fi‘cﬁgtfl%nldai IR %5

est. Was repea erent forns .and
in each irk& ance, timéngeiretifaniscivfed jaythe flRrdeonig timing circuit

is a provision for it to randomly program the pressures

over time.
The HBM 1nc1udes a belt and halter which holds the
_ pressure-applying apparatus when the device is mounted ’
20 along the spine. Another method for mounting the -
| pressure-applying apparatus is an adhesive patéh system
which holds the device in place. A manual control system
is included which allows for the selection of wvarious
pressures to be applied automatically over time in a
25 predetermined manner. The manual control includes a
shut-off capability which overrides any preprogramming.
In a study undertaken by one or more of the
co-inventors, a number of subject were tested using woxrd
lists of equal difficultly from the ADAS (Altzheimers
- 30 Disease Assessment Scale) rating methodology. Subjects
were given a word list and given a certain time to study
the list. Then they put the list down and were asked to
repeat as many words on the list as possible. This
portion of the test was repeated in different forms and
35 in each instance, the participants achieved responses in
the 95% to 100% correct range. '



the 95%to 100% correct range. WO 98/ 10732

PCT/ US97/ 16451 12 The
participants were then presented with a second word list of equal
difficulty acconpani ed by a major di stracting stinmulus such white
noi se. Subj ect WQeHWIRX ed with a major distracting sti REWESIHEYS,
significant 5 I ncrease in the nunber of errors in repeating the ADAS
list. The percent correct decreased fromthe 95%to 100% range to
30%to 50% range. Using a different |ist of equal difficulty, the
sanme subjects were then presented with the sane major distracting
stinmulus in the presence 10 of controll2d stress as described nore
herei nafter. The percent correct increased back to the 90%to 95%
range in t he pThecparstétipanrtsoirye/thes pressatedhwith ghesegrns s

tha: |S: nge tthe u@&ld’hllféd a@fteﬁz;ﬁal ashfma@ﬂwgaaccbiﬁianmd byplraestﬁgﬁiﬁ: of
contro e stress,.,  n umans e contro d‘& esu
itg paise o SuBRekS HEsAY o

i ncrease in sel e@HRRFAGEAEH Foipulus suc

tune out .the di stma:d'tlagmajor digitvanring stimulus hasFiaguskgri¥€icant
I||UStratg§Va bel gﬂ“kﬂ@rnﬁhbépsof errorsffﬁ PESeH ¢ 11l A 1id TASS

I nduci ng I ce 1 g %#,gf 1B shiows a renote
control device fd"r"LSt ° The PRERR L AR Sk fiﬁc"f"ﬁ%s r%(’fh?ogéﬁn??o’roqme
application range o e38%r e A0%omange.sUséag. alhid ffleoenderl isttr aps 110
shown in Figure ]é%g?d ou r Igg,bﬁ n é‘%ﬁ’: e
belt 120 straps ar cﬁ%f&'&ﬁlé tﬁé éasr%é as t%&% %Eépgtsl??lgﬁet ésc?ress

i nduci ng unit 100”’&}?3rt héa'gﬁl‘l‘%ﬂ“ dls‘:rachP%rﬁ”mulus in the pregengep) vy,
t he shoul der str apfs cormrradjlest sbkressoas describedy niot-ephatéhnafﬂgrof'mé’ne
stress inducing '% 10 . | of A

colum in order ;5& Q: c8¥§%ct mccfefafsgfieﬁgé ﬁ%%?‘s gggt e hu ?aﬁgbgﬁl
Figure 2 illustrd&he rRypsenceee§ theuePREremiad R¥Fesg- Thus, °ﬁﬁrbnf%l’é? ail.
The stress indushdy sifce tHHOonlly variableapphaxi neaiged whzg" thegh by

1 172" deep by 3"pJ'eO£%1cé boe fogtrg\li'éa Qﬂés%}ea diﬁ%%gsf Oghgoggﬁg£6ffeéo the.

belt shown in 35 ressure

unit - 18 stress resulted in. an increase in selective att:ent:.on'
abilities, or in the ability to tune out the distracting
stimuli.

Figure 1A illustrates a belt with shoulder straps

for securing a stress inducing device 100 to body of a

20 human. Figure 1B shows a remote control device for
interacting with the unit 100 to control the application
of pressure, a form of stress. The shoulder straps 110
shown in Figure 1A sit on the shoulders like suspenders
and the belt 120 straps around the hu;nans body =0 as to

25 position the stress inducing unit 100 over the spinal
column.

Preferably, the shoulder straps are adjustable to
permit positioning of the stress inducing unit 100 over
different portions of the spinal column in order to

30 achieve different effects on the human body.

Figure 2 illustratesg the stress inducing unit 100 in
more detail. The stress inducing unit 100 is
approximately 1 1/2" high by 1 1/2" deep by 3" long. It
has belt loops 200 for connection to the belt shown in

35 Figure 1 B. A pressure head 210 is driven by a servo unit
inside the box so as to controllably apply pressure to



I nside the box so as to controllably apply pressure to WO

98/ 10732 PCT/ US97/ 16451

13 the spinal area of a human. A pressure sensor 220 is

optionally and preferably installed flush with the pressure head
210 so as to seV@IWHIressure being appl i ed agai nst t FRETAFPHLHS!
colum for controlled 5 pur poses. Control buttons 230A and 230B are
provi ded to enabl e the human subject to control the anount of
pressure in a self adm nistration node. Figure 3 is a bl ock

di agram of the stress inducing device shown in Figures 1A and 2. As
shown in Figure 3, 10 antenna 300 isl3utilized for both receiving
and transm tting, A duplex coupler or diplex coupler 305

mai nt ai ns i sol at i ¥kt bEPHRZh BFeA sBRJANGUARS -1 deIRASRYIre SensqyiIR0 is
Ilgcom' n? comrgng%%&mnarmtsn&omaéhlsgalplew?fﬁeaned £\ sgmlo H(rj\ttlféhgure
are rorwarde Hgl!t 0 er Q rgcelver .then to
decoder 320 wher f%sg‘ Hga_%/arglgéuss‘)coanﬁm% sggPtesedetglgde%fesﬁVerﬁ \;\a/tg)ef‘r%%t _
si gni fi cant appbirfmhin RIFINAS véhen ispdnedsecolupnesfore shownodledi ne

331 and a decr easguffodd£Ss Wk rohOBALLOns | 25028 3hd BRORC are providd@sto
connect to servo m)tO‘L 33&8’ an%c]i aCtI\é% eeggrver 20 mot.or 330 to mgrease
or decrease the p?ré%]% e Spl " o J {2 §6’Pﬁ§°8f 'i}PF'e RIRERE ©
respectively. Serpxes3freirin/ s sglf administxatierh sieg¥et. on which i s nounted

the pressure head 340.pigure 3 i QPBL8Lk Ofiadrlfn T CheMBEREsEAVAGSCING
pressure head to

, ve i.nward and qutward in . a cgontrqll ed manner,
P evond 55 0 | SeYiR O SR EL SRR R B - PR AR FTBEe, T
i ncrease 3P decr eamsennre adMUntinf prilized afpr nsbothe receivingpiamed
Servo 330 can driygaddieideimaded ahgiixdibapily ok diplex UGN 385

I nt ermedi ate gear chain, depenoc!l ng on .obvi ous esi gn_consi der at.i ons.

30 A pr SRR sHY s RRRwesl $heusFeRaing « recelvingy f ace
of the pressure hpatthsndincoming icomhanpdsngEaonr semote conthelbedudévbée

pressure heing anphd athdifRifch blife Wi forwarded WHrdliB LY cBlpPLESSUT @

i s encoded _in a coder 360 and sent to sen or transm ssion .
back to t A8 renpt0B5EC TeRhYen XY A tren obP sAeTRAs T IR QuriReus. tl?‘hat:.

devi ce , _ various commands are decoded. The two most significant
commands involve an increase of pressure shown on line
331 and a decrease of pressure shown on line 332. These
lines connect to servo motor 330 and activate server
.20 motor 330 to increase or decrease the pressure applied to
the spine of the human, respectively. Servo 330 drives a
threaded shaft on which is mounted the pressure head 340.
In operation, the servo motor causes the pressure head to
move inward and outward in a controlled manner, beyond

25 the front of the box or container shown in Figure 2, to
increase or decrease the amount of pressure against the
spine. Servo 330 can drive the threaded shaft directly or
through an intermediate gear chain depending on ocbvious
design considerations.

30 A pressure sensor 350 is mounted flush with the
surface of the pressure head and is utilized to measure
the amount of pressure being applied against the human.
That quantity of pressure is encoded in a coder 360 and

_ sent to sender 370 for transmission back to the remote

35 controlled device 150 shown in Figure 1B. That device
will be discussed more hereinafter.



wi || be discussed nore hereinafter. WO 98/ 10732
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manual user control 380 is shown in Figure 3 connected to the
decoder for permtting the user to control the anmount of pressure
manual |y in r esyossaosd buttons 230A and 230B shown i n PFHURN6sSE 5
Figure 4 is a block diagramof the renote controlled devi ce 150
shown in Figure 1B. A pressure control device 400, such as a joy
stick or a pair of increase/decrease switches are used to increase
or decrease pressure. The control signals generated by the pressure
control 400 are 10 applied to CPU 410 WAich controls the generation of
commands by command generator_ 420 which are sent via sender 430,
dupl ex or diplex couplfermaaeakhndsert ERRETRL5380 is showme ipelRigmmenched

gevn ce shovvnhl n RighHectdd to the élecoﬁfert %ﬁrpamiaiﬁg:reaéegx?grr 1;]0
ecreases, the pressu S SPressy sensor shown in
Figure 3 and coﬁ%{é?:%/qlﬁyqﬁnt %&e§&§g§§¥e enE%QEYSl?efﬁ?ﬂ%%ﬁ%yt%n
encoder 360 and skwikons2A30Po andt 8AAB sSloown zin Rigwwe i2n Figure 3.
The radiatgd return ing di%thoﬂslasbﬂ.ééﬁl faﬂn of the re®dt@NBand#S1EEQWN inN
Figure 4 and coup ed, ov§go Hg %, recei ver 450 agdddeco er
460 decodes val ué %ﬁ % shBu' 1 S pﬁﬁ?iﬁyﬁﬁ SEBEFRL0FATCh uses
the sensed 40®r@s:h@a‘@rjwnstackmmpmmr of increase/desregse he
devi ces shown in tpasendd Ui hge@BoC Rlcrease or ‘ldralse Peakkhed. apfe apply
stress to a hunman to:ﬁ%ﬂ qﬁa ve the desired affects.

The techni ques deSRF 3&989%30%??% Y ARE PFessure coptral @og are e
treat ment 100f Paapphbed' so dPSkasH) which codepodssithe dyexozckariormndf
stroke. comm.-,lkﬁhét teemmme éHQLéEéI—' QQoOfwh‘iQBt 2d eé’er?#r€§ b| ]

I NCreases coronar

z#g |ncg§?ses i
(as a treatnent of 4R 9?‘8?!83’ O SRR ST coupler 4b%r‘?é’rdala“§ﬁé‘ﬁﬁ‘a?
reduces .synptons ob sheklbeeltceiﬂtaahem aev:.ce showmpriavikigmra Br.eat nent for

human sexual disfunctign ’t}ﬂ? press Fggﬁfés Qﬁ:ﬁbgkgh§¥sf er}]ef g?gbg{ﬁﬁ

treatnent wthout 35 esu ts o .
~acconpanyl5 is detected by pressure sensor 350 shown in Figure 3 and

the value of the pressure sensed is returned by an
encoder 360 and sender 370 to antenna 300, all shown in

Figure 3. The radiated return information is received in
antenna 445 shown in Figure 4 and coupled over coupler

20 440 to receiver 450 and decoder 460 deccdes value of the
pressure and applies it CPU 410 which uses the sensed
pressure for control purposes.

Using the devices shown in these figures, one can
reliably position and apply stress to a human to order to

25 achieve the desired affects.

The techniques described above can be utilized to
facilitate the treatment of Parkinson’s disease,
depressive disorders and stroke.

In addition, the application of controlled stress

30 increases coronary blood £flow, increases levels of
hemoglobin (as a treatment of iron deficiency anemia or
general anemia), reduces symptoms of sickle cell anemia,
provides a treatment for human sexual disfunction,
provides a possibility for fertility treatment without

3s the results of multiple births which often accompany
other forms of treatment, is useful in controlling and/or



other forms of treatnment, is useful in controlling and/or WO
98/ 10732 : PCT/ US97/ 16451

15 preventing eating disorders such as those which occur in

cancer patients, anorexia nervosa or bulem a. The use of t he
controll ed stresWO%d40I32s in increased vigil ance and i npPEYLEp716451
sel ective attention and it can be usefully 5 applied in attentional
deficit hyperactive disorder for children and adults and in certain
di seases such as schi zophr eni a. Al though the present

i nvention has been descri bed and illustrated in detail, it is
clearly understood that 10 the sane is %y way of |IIustrat|on and

| | d i t.to t k
Spirit and = PrSVSREB $Feing 3ok ASEE Aol He Tnoce Vb Tt Becn Sa (1o

ternms of the appemﬂmﬂemlpantennuitamarexequnaavasnsnr bulemia. The U@ of

98/ 10732 con olled stress resultquq “ﬁ%géégéSJL 1lance ﬁn
16 . What is c alne paratus yl ng

variabl e |ocalizddproved p?eel&c&flé’et oa%FW bR, iCorffAt sPRg: “sef?"lly
a. a pressuwge act appliefodinr aspemionpl deficdnt hgberactive sdismtddro fappl y

pressure against %u‘i%&jeﬁn aﬁ‘fd %5&5’1‘?@ and in certain diseases such as
schizophrenia.
Although the present invention has been described
and illustrated in detail, it is clearly understood that
10 the same is by way of illustration and example only and
is not to be taken by way of limitation, the spirit and
scope of the present invention being limited only by the
terms of the appended claims and their equivalents.



5 body, and teast—one—+ength of flexible materi al

hol di ng sai d pressu ' st human body when pressure
is applied. _ %@"mmﬂ "ﬂﬂﬂmcl aim1l1l in which said flexible

material is an adhesive pa Apparatus of claim1l in

whi ch sai d fl eWQI840732 material is a belt 4 PCTRISYAS4H us
of claim1 in which said actuator conprises a pressure head and a
pressure sensor. 5. Apparatus of claim2 in which said

act uat or i ncreases pressure applied until said pressure sensor

I ndi cates that pressure exceeds a threshol d. 6. Apparatus of
claiml1l in which said at | east one Xgrap is part of a harness for
hol di ng sai d pressure actuator in place. 7. Apparat us
of claim1 furth@hatokprekaingd isenot e control for generating said
control signal. 8. Apparatus of claim7 in which said
renot e control conprlses cen ral cessi uni.t 9.
Apparatus of claim8 th whiPR= ga %ﬁﬁ applyin gcoﬁ??%ﬁbxﬁnniqc§&%z§d

transmitter and Breseufrecko a human bmy98mm§325m9
PCT/ US97/ 16451 a. a pressure actuator for/responding to a control
signal to apply pressure against a portion of a human
S body, and
b. at least one length of flexible material holding
said pressure-actuator against human body when pressure
is applied.

2. Apparatus of claim 1 in which said flexible
material is an adhesive patch.

3. Apparatus ‘of claim 1 in which said flexible
material is a belt.

4. DApparatus of claim 1 in which said actuator
comprises a pressure head and a pressure sensor.

5. Apparatus of claim 2 in which said actuator
increases pressure applied until said pressure sensor
indicates that pressure exceeds a threshold.

6. Apparatus of claim 1 in which said at least one

strap is part of a harness for holding said pressure
actuator in place.

7. Apparatus of claim 1 further comprising a remote
control for generating said control signal.

8. Apparatus of claim 7 in which said remote
control comprises a central processing unit.

9. Apparatus of claim 8 in which said remote
control comprises a transmitter and a receiver.



10. Apparatus of claim1 further conprising a user accessible control for
generating said control signal. 11. Apparatus of claim1l further
conprising a timer for generating a control signal for selectively
applying pressure and renoving pressure. 12. Apparatus of | M7
in which said tiWeP¥10332 progr anmabl e. 13. Apparatus of %&%Wln
which said tinmer prograns the application of pressure—te—occur—at random
or pseudorandom i nterval s. 14. Apparatus of claim1 further
conprising a user accessible control for adjusting tjﬂmmm:"mf"mumrure
appl i ed. 15. Apparatus of claim1 in which sa

voi ce acti vat ed. 16. Apparatus oftTlaim 1 further conprls nd a
manual shut off. 17. A system for applyipng variable |ocalized
pressure to a hunman bodl§: &ﬂi’@raézﬁlﬁg"f claim 1, fuytREECONRF LdMehPoPeedy
responding to a caBteskibléi@idrdlo fapbenpEasing esaighicesitrelpeitnab. of a
human body, and b. a renote control for sending one or nore
control signals to said pressure actuator over a commrunications l'i nk.
18. A met hod of appl ¥ing2pparabhe of sdginzdfurthesssorerising Iﬁjﬁfﬁﬁeﬁody,

conprising the stepg §énerating a control@iYHalO£32 selectively applying
PCT/ US97/ 16451 18

pressure and removing pressure.

12. Apparatus of claim 7 in which said timer is
programmable.

13. Apparatus of claim 7 in which said timer
programs the application of pressure to occur at random
or pseudorandom intervals.

14. Apparatus of claim 1 further comprising a user
accessible control for adjusting the amount of pressure -
applied.

15. Apparatus of claim 1 in which said control
signal is voice activated.

16. Apparatus of claim 1 further comprising a
manual shut off.

17. A system for applying variable localized
pressure to a human body, comprising:

a. a pressure actuator for responding to a control
signal to apply pressure against a portion of a human

5 body, and '

b. a remote control for sending one or more control
signals to said pressure actuator over a communications
link.

18. A method of applying variable 1localized
pressure to a human body, comprising the steps of:



a. positioning a pressure actuator against a portion of the human
spine; and 5 b. selectively applying pressure to the spine using
sai d actuator. 19. The nmethod of claim 18 in which said step
of sel ectively applying pressure conprises applying pressure

to said spine EOPHTRAI | Y. - 20. The nethod of c|RGTHSYHI6
whi ch said step of selectrvely appl yi ng pressure conpri Ses apptyi ng

pressure to said spine at irregular interval . The
met hod of claim 20 in which the anount of jmllm"m;lm”"""lmrsar d
spine may vary with each I nstance of pressure appsl 1 catwons s

22. The nethod of claim 18 in which a useri8my control the anount of
pressure appli ed. 23. The nmethod of claim 18 in which a user
may initiate the pppitiomtingna giressageuactuator against a pgrtiofihe
met hod of claim L& hﬂemﬁhﬁghégégﬁg lgﬁﬁ control an average duration
bet ween a%glrcatrons ﬁ Ju.€ re. %ﬁ% et hod _of
causi ng a Xhange in tRe BRARFY e'J‘Y 3pp Ying REEHBIEG Lo rTRYHY W89t eps
of : saigoactuatong a pressure actuator against a portion

of the human spine; and 5 b. selectively appl ying pressure to the
spi ne using sai d act uat or 26. The nmethod of claim25
in which the change i 39 The &ﬁthﬂ@r%%s%;§¥WeﬂﬁxﬁqtWP1Ch said step ofy\p
98/ 10732 selectively applying pressure comfpfisésdapbpi¢big pressure:

to said spine periodically.

20. The method of claim 18 in which said step of
selectively applying pressure comprises applying pressure
to said spine at irregular intervals.

21. The method of claim 20 in which the amount of
‘pressure applied to said spine may vary with each
instance of pressure application.

22. The method of claim 18 in which a user may
control the amount of pressure applied.

23. The method of claim 18 in which a user may
initiate the application of pressure.

24. The method of claim 18 in which a user may
control an average duration between applications of
pressure.

25. A method of causing a change in the body of a
human being, comprising the steps of:
a. positioning a pressure actuator against a portion
of the human spine; and
5 b. selectively applying pressure to the spine using
said actuator.

26. The method of claim 25 in which the change is
an increase in appetite.



27. The nmethod of claim25 in which the change is an increase in
sexual activity. 28. The nmethod of claim25 in which the
change is i ncreased bl ood flow to brain. 29. The net hod
of claim25 in which the change is an increase of neurotr '

in the brain. WO98/10732 30. The nethod of claim29 in whi chﬂgﬁe[ ﬁ&hs-
I ncrease in neurotransmtters i s an increase in dopames

31. The nethod of claim29 in which the increase in rotransmtters
is an i ncrease in serotonin. 32. The Myﬂcﬂlﬁy WMW in
whi ch the increase in neurotransmtters is an i*ncee ‘mﬁ

nor epi nephri ne. 33. A nethod b treating a abnormdl ¢ondition

in humans, conpri,si ng..the st.e : . . sitioning.a
bressure act uaor agal A2r STBOITTOIRE oF clgim ps in wnPen i ‘Al i3
b. selectively apphnyingrgasesimesaxnalha@civasyusi ng sai d actuator.
34. The nethod of claim33 in which the abnor nal condition is

Par ki nson' s di sease. 35. _ The .nmethod of, ¢l.aim 33, in which
t he abnor mal cor8it i Bhei'%eré“ﬂgrﬂfefgiaﬂ'@ é?sb?d‘é‘?‘?"h the’ ¢hange 1836,
The net hod of cl aiimc3@aisedwhicdd tfilow o bralin. condition is stroke.

37. The nmethod of claim33 in which the abnor nal condition is iron

defi ci ency anem a.
y 29. The method of claim 25 in which the change is

an increase of neurotransmitters in the brain.

30. The method of claim 29 in which the increase in
neurotransmitters is an increase in dopamine. "

31. The method of claim 29 in which the increase in
neurotransmitters is an increase in serotonin. '

32. The method of claim 29 in which the increase in
neurotransmitters is an increase in norepinephrine. =

33. A method of treating a abnormal condition in
humans, comprising the steps of:
a. positioning a pressure actuator against a portion
of the human spine; and
5 b. selectively applying pressure to the spine using
said actuator.

34. The method of claim 33 in which the abnormal
condition is Parkinson'’s disease.

35. The method of claim 33, in which the abnormal
- condition is a depressgive disorder.

' 36. The method of claim 33 in which the abnormal
condition is stroke.

37. The method of claim 33 in which the abnormal
condition is iron deficiency anemia.
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20 38. The nethod of claim33 in which the abnormal condition is
general anem a. 39. The nethod of claim 33 in which the abnor nal
condition is sickle cell anem a. 40. The nethod of claim33 in
whi ch the abnoWw@®snog¥endition is infertility. 41. Th®CHUSKBI4Ys
claim 33 in which the abnornal condition is an eatfﬁ@‘ﬂT§deer~———————

42. The nethod of claim 33 in which the abnormal tention
deficit hyperactive disorder. 43. The net hod ﬂ"ﬂﬂ"r’iﬂﬁmm i ch
t he abnor nal condition is schizophrenia.
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38. The method of claim 33 in which the abnormal
condition is general anemia.

39. The method of claim 33 in which the abnormal
condition is sickle cell anemia.

40. The method of claim 33 in which the abnormal
condition is infertility.

41. The method of claim 33 in which the abnormal
condition is an eating disorder.

-42. The method of claim 33 in which the abnormal
condition is attention deficit hyperactive disorder.

43. The method of claim 33 in which the abnormal
condition is schizophrenia.



