WD 01/93798 PCT/ EP01/06468 - 1 Short title: Vasoregul ation device The
present invention relates to a vasoregul ation device for use during the
phase privoo ot/g87beadache, in particular mgraine, for appPgi/BBopreessur e at
| east locally to one or nore veins on the outside of the head, in order to
restrict the flow 5 of blood through_the said veins, at |east conprising
pressure- exerting neans. Mgraine is a periodically recurring headache

which gener g}y idivakves avgggyeéﬁ%%llbgegeMache Approxi mately 10% of
the popul ation suffers froma nore or |ess serious formof 10 m graine.

There are nunmerous fornms of mgraine, but generally a mgraine attack
consists of two imn@r;ﬁ:adﬁentdhﬁ%morphaseSes Hd]@r &aksragllidtsionpevheadache
phase, often_w thout al n, but \éviet hrls(g)e(;C Qrehheadache $ypt.ons, such
as for exanplfg" vt suéjl 189 6F&% FPBERCRECY ndl u§| ng_ seeing coFour ed bubbl es,
i nes and t heigtake, @proaptelrymgspuebamrcfe@t flersexbogald yi moheae 91y moret he

sense of t a§é§n§ I’OI'J.S [E%El oug:%c?en ’Ofatﬁgoltleﬁ llng m:dei( e@%rig‘@ El'%‘l rﬁlé)w i's

seen. Nunbness or tingling of parts of th e body, such as fingers, hands,
| i ps and ¥ heCfikeodtdsouge e s2dd| eihe @éséeéf*tt?fénﬂﬂléﬁgc%lfesrﬁ"&real ne
attack, thi sex@fﬁrﬁbe@gagge phase i s acconpani ed by so-cal |l ed

vasoconstriction, . which i,s a constyr.ic aﬁrllon of veins. in t%? r@d | eading to
a local increaset A Htod SpPeBSTT MoSECESY hpRdadhe Wdslache phase
| asts for 5 yene2Bl 130 involtes anedrgi Sappkeiaressl skadhyhd o@@pheximté&yt He%ot her

- headach '
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headachelhasmagruinrer of frequently OCCUFT | ng side-effects, such 30 as

nausea, 'ncreasedTﬁ@Pé'éﬂé”ﬂﬁﬁeE@ué'ﬁHHms Bei 8Eg QL iRA0UNE géﬂéﬁ&ﬂly a
di sturbances,  di arrhoea, gawnl ng, sweating and the like.  During this

headache pha@éITaing ALAPFEACIRRGHS 8 abTONBOCHARE: NaTtdiytaPUR Tt ng of
bl ood vessel ghefie tie aheadst r@sdHhcadgcha ghadegduetennvithdakopdipy essure. 35
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15 disturbances, including seeing coloured bubbles, lines and the
like, or other- disturbances, for example in hearing or the sense
of taste or smell. Often, a spot of light, known as the "aura”,
1s seen. Numbness or tingling of parts of the body, such as
fingers, hands, lips and the like, also occurs.

20 In the case of the classical migraine attack, this
pre-headache phase is accompanied by so-called vasoconstriction,
which is a constriction of veins in the head, leading to a local
increase in blood pressure.

In most cases, the pre-headache phase lasts for 5 to

25 30 minutes and disappears slowly together with the other
pre-headache symptoms.

While these symptoms disappear slowly, they are replaced by
the actual headache itself, which is often unbearable. This
headache has a number of frequently occurring side-effects, such

30 as nausea, increased sensitivity to light, noise or odour,
visual disturbances, diarrhoea, yawning, sweating and the like.
During this headache phase, a so—-called vasodilatation occurs,
namely a widening of blood vessels in the head, resulting in a
reduction in blood pressure.

35 Numerous techniques and medicaments are known from the
prior art for counteracting migraine, but these all act in the

headache phase. Thus, it is known, for example, to arrange belts



headache phase. Thus, it is known, for exanple, to arrange belts WO
01/93798 PCT/ EP01/06468 2 or the like with increased tension around the
head, po%%0bi/9379%i t h di scs positioned between them duri npCT/BROIN®Sackache, as
is disclosed in US-A-5,419, 758, or to adm nister nedi canents which
counteract the vasodilatation. 5 In this respect reference is also nade to
WO A-9 907 323 of applicant which discl gses a vasor egul ati on devi ce using
a bracket-like device with two arns as pressure-exerting neans. Applicant
supprisingly has found that if the flow of blood to the head is reduced
during the $habe pikorvitd theremiadhitensivratasing wbeyhédd.t peseibkp headache

occurs de'%EiH:HQS§§Q§%QH§BBedW§@Q@§Q@tHQﬁSQhuﬁhB Qﬁgeﬁeiﬁ§bﬂgdsa§rls

medi canents_actual ly d press pain to a satisfactory extent. Al so
itis undescfltséﬁfjéedtb“éla?r |Ay5o‘t‘17t *t?%gat ﬁén?% %‘%“Jtnﬁétﬁéaf&e%‘fcaéleﬁ’é‘?l‘ékh‘tcﬁurl ng
t he headadwnpbase; wgsbml@@@\@r sensitivity to all external 15
stinuli .during the headac i cant now _has fo t r

appl i ed by t he ﬂ[;retsglsuree%l%ee(\ftt r%éeﬁ%%%% Faglfg B ?/gtlp § ?f%@ %% ﬁat
end t he pregwdtcenyertian disctbosact orissedguletibat desmed ysriegsar e- exerting
Teans are desianed 10 ARLY.A, DS &0 220, 0.01:0.0% NP, Bref er ably

t he pressure- exerti ng nmeans are desi ressu
0, 015- 0, 025 Wnr@%ﬁ&a%r@@@ﬁéﬁawyh® fpmeésmaet ot éb@ufi@vofz Klang@. By

appl yi ng thics tapegédd Cis rr@ba&éamﬁslmgglah@r%g $r8Br £> 19R! hERLapai n
relievi gg \%{fect i S _obt ai.ned usi n%pt he devi ce according to the

i nvent i PHAFAR Yepedilfit &ep? FUPEAFRCRY GREREEp PRI tthés?PP%?Tﬁ’gitt he
flow of blieadakhe qﬁﬂatsial nAYei ashan rch@caut Gt d@daﬁahblew@aﬁuémmytm ndut si de

of the skul n Pres headac hase ubst an, 30 t| al | av0| d
pai n conpl egt%lpgg%%rﬁgan e *sii geq]ﬁaeqtor eada Iht On Restt Y %S?’f%

advant age dfo tChérr]e@Mﬁ:é:r@@cmedtmgtq dhehbead mifert pehiést tdmtmbealdache is
prevent ed Wdéa@@@ﬁet&@aé@e o%n& tmecéqgﬂéenéﬁl%%ypﬁ?sﬂlt edescription, a

vein is_intended to nean bl ood vessel and an artery. Pref erably,

the pr éésur%%’%&ﬁt?‘ﬂf@l%% B?%d%@:ﬂ -gned to

Applicant now has found that the pressure applied by the
pressure-exerting means has to be very specific.

To that end the present invention is characterised in that
said pressure-exerting means are designed to apply a pressure of

20 0,01-0,03 N/mm’.

Preferably the pressure-exerting means are designed to
apply a pressure of 0,015-0,025 N/mm’ and more preferably a
pressure of about 0,02 N/mm®.

By applying this specific, relatively high pressure an

25 optimal pain relieving effect is obtained.

By using the device according to the invention with the
specific pressure it is possible, by restricting the flow of
blood in certain veins on the outside of the head (on the
outside of the skull) during the pre-headache phase, to substan-

30 tially avoid pain completely during the subsequent headache
phase. An important advantage of the device according to the
invention is that headache is prevented without the use of a
medicament.

In the present description, a vein is intended to mean both

35 a blood vessel and an artery.

Preferably, the pressure-exerting means are designed to

completely stop the flow of blood through the vein in question.



conpletely stop the flow of blood through the vein in question. WD 01/93798
PCT/ EP01/ 06468 3 In particular, the pressure-exerting neans are desi gned
to applwooesyese to at | east one tenporal vein, and prePerapbyostes both
tenporal veins. Most preferably, the pressure-exerting neans are designed
5 to apply the pressure to the tenporal velm just above the ear, before it
branches off into two smaller veins. The way in which pressure is applied

to the vein(s) ininopestidlars the NrMaYirbiokdied ANGARY D& CRLEIq0W N
a wde variet particul ar enmbodinent, the

f . 10 1
pressur e- exef‘?ﬁ\g Qf:\ge?l/’??recmrpapﬁ ggaﬁﬁsg’é\%ﬁf’d"pﬁééﬁsv?%?' ARFAEeTIRE Y to

pressur e- exebbtingtempeand teimsarry out a massagi ng novenent. In practice, it

has been found thgt if I t li.cation of. pressure, the .
pressure- exerti ngﬁér%{én%r%aérﬂragg%bﬁe %%%srsrlalgéa%}fenrg oV ERent ,dr\ﬁmggﬁl%?/d
conpri se any tRnIML YmkSsapr egs uisy égehhe semferad vebn aiuson abpot athorar;ol | i ng

and the |ikepeford/@ry pebheedd Wrrachton. @ Lhe1devics,d s obtained. The
device according to the invention, may conprise a racket with one or nore

pressur e- exer t i ngLef effthtls WRAEhrRgsFurerds appdadetookhe HeiKshdiray be of
any form whi ghessisuiittabhend afayalliantag dhe rpRess UkLr €6 biR0i el L£RBRLS tO
apply the desgjgfedc Riessure. In particular, the bracket elenent forns part
of a pair of spec\é acl €s¥%a set of headphones or a conponent thereof.

Apart fridm these foramamdesilderatihaiineonl dtid Srdseugeverettdng Abag®nponent

of 2 face sk shaukdetastpails. oL o e, uTber of gssursnensy i no

elements is not limted and "~ nay vary from fg?o ev
pressur e- exePe#My & SRABRY sOUt Pr @REFABIRY MPOWERBE; the device conprises two

pressur e- exertingrnehefmils, Wikl ¥eRnSdbtad! @0 rapphyifg tpeessure to
both 30 tenpor [ he form of the pressure-exerting surface of the

. vei.ns.
pressur e- ex%?ﬁjncga SPBMBRhtRE HEY T ar TRAP L SSURET PO 0% REZPArTdEN &1tvai n
to whi chtpr essssaying tmovérerappwhedh hay paintpiréebatiny tiRwWRr A8SsHEEngEexerti ng

ChoTens COLIRA ! QUDHSA SRS eI 0 IS Sa L mons
is being}appV$%XLeffeCtive action of the device is obtained.

The device according to the invention, may comprise a
bracket with one or more pressure-exerting elements. Naturally,

20 a bracket of this kind may be of any form which is suitable for
allowing the pressure-exerting elements to apply the desired
pressure. In particular, the bracket element forms part of a
pair of spectacles, a set of headphones or a component thereof.
Apart from these forms, consideration could also be given to a

25 component of a face mask, shoulder supports, etc.

The number of pressure-exerting elements is not limited and
may vary from 1 to even up to 10 pressure-exerting elements.
Preferably, however, the device comprises two pressure-exerting
elements, which are suitable for applying pressure to both

30 temporal veins.

The form of the pressure—exertiﬁg surface of the pressure-
exerting elements may vary as a function of the particular vein
to which pressure is to be applied. In particular, the pressure-
exerting elements comprise a rounded pressure-exerting surface

35 with dimensions which are slightly greater than the diameter of
the vein to which pressure is being applied.

The material of which the pressure-exerting means are made
is not particularly critical, but advantageously that section of

the pressure-exerting means which comes into contact with the



The material of which the pressure-exerting neans are nade is not
particularly critical, but advantageously that section of the

pressur eveaer/9i7’eg) neans whi ch cones into contact wth thePODESA/ @388
PCT/EP01/06468 4 head at the location of the vein in question is nade of
soft, slightly resilient plastic material.” Particul arly advant ageously,
that section of the pressure- exerting neans which cones into contact with
t he head at thwsedsakothe i lmradgfiohhef vigien viennqiesquertion. s thdde of soft,

pressure- exerd;iRg Pé@ﬁ%nt?%?agﬁisé ggd i Q; such a manner that they are
e

I
self- aligning. 'To ?hl_s end, pressure-exerting el enents may, for
exanpl e, be attacHEFdgeharhatadiafagapipixroithpfi aceimieofothe dpresatirens.

tlg I'n a part ieﬁd&r&%p@”ﬁb&ﬂi%ﬂ&cﬁf céries ?_ea\tbﬁ_eo@@%&r ciiRg E,\QA% _trtkﬁad iaravgﬂ%! on, .
e pressyre-exerting ns _conprise two hinged arns, ich are optionally
directly oupllogﬁtt'LBno%ge RER, L hASTEOBr egs%'r DEx BFEP G- SISERERERY | t

bei ng possi bledefent$ heawsr nestigned Nirersach Wi hinsgy ithgtneady dde @eder to
provi de the y 45 .pr.es e...This enbodi ment .wi ll.be explained in
nore det ai | b%ggg@v%gé\i t# re %r g}ri\l%’e Yo §Ceesalr“éf\a/\/ienxge. YRSt eREE &y for
headphone- t ypangéei clee viHitelshednsbeh Wheit they ¢dre piwat, ibehimdabeheofiead or
under the chiiRecPighierably, the spring neans conprise a so-called
constant- 20 force spring. These are springs which, under |oad, create an
approxi mabPel y constlaft PREEFHGT rBPediment (ofi $headeviqse arepEdinexay ttg by

Ehedp[}essur eELewehtm]g, n@ﬂﬁ@r@@sﬁh@—gﬁ&iﬁ&%biM@?Iﬂﬁidb&prigfetﬁ&@ﬁhiﬁeﬂ éﬁﬁ§,fe
and hence the .pressure),. i s.determ spring force, e.,armo
the spring fowr%ég a?lﬁet%;eflgrnﬁ%g%’ ((if e%gyr Sélé?}r%cg tfooPE‘@,a%%UlecFanhﬁglR‘épt
subst anti al | yregearetorerding pltantntcal idi bplag guestiblef féheheprirng, té . €.
for all practiakacs!zas dbrihg ALMlNANY QIUIRN NEady: I0I &, L3N Be achi eved

by selecting fastening points fo e _spring w th respec
pr essur el exePrrAguitansiiszgnpaditrntdsiléebacemidilngdt &0 thrrd Wesatl orelavhe

const ant - f OrG@hSPEFdEErFLher el Yadvihast enes daRresof didhionged g ms at
afirst fa i nt and ég the other of the h ed arns _at a ‘second

f ast eni ng f)f)l%%!ffgg?ﬁ HAGIE e e (HETI Fh' k&%ﬁﬁe%’gghﬁd e hspdoPr ofndate
first hingedtaenchim. t he first fastening point,
Preferably, the spring means comprise a so-called constant-
20 force spring. These are springs which, under load, create an
approximately constant reaction force, in this case the force
exerted by the pressure-exerting means on the respective veins.
The reaction force (and hence the pressure), is determined by
the spring force, the arm of the spring force and the arm of the
25 reaction force, and can be kept substantially equal for all
practical displacements of the spring, i.e. for all practical
sizes of the ordinary human head. This can be achieved by
selecting fastening points for the spring with respect to the
pressure-exerting means.
30 in the.device according to the invention, the constant-
force spring preferably is fastened to one of the hinged arms at
a first fastening point and to the other of the hinged arms at a
second fastening point, the angle between the line connecting
the pivot of the first hinged arm and the first fastening point,
35 and the line connecting the pivot of the second hinged arm and
the second fastening point being larger than the angle between
the line connecting the pivot of the first hinged arm and the
pressure—exerting means of the first hinged arm and the line

connecting the pivot of the second hinged arm and the pressure-



35 and the line connecting the pivot of the second hinged armand the
second fastening point being |arger than the angle between the |ine
connect i mgovhie37pd vot of the first hinged armand the preBETERIIEG6EFSt | Ng
means of the first hinged armand the Iine connecting the pivot of the
second hinged arm and the pressure WO 017 93798 PCT/ EPO1/ 06468 5 exerti ng
nmeans of the second hinged arm This ensures that when the device is fit
to a human headrtife HWa&%SUIfetEé(EB’dceﬂdOl‘llﬁdfmi dremadThys tdresyrreesshae- vmeearti ng

means is sub |aJ eq or, al | _ordinar.i.l| i hea
practice a p?squsu?e er ence o a@sfslg?%a thgfiﬁ)e%”g%r%e% ttg:éng% tq‘—eor
exanpl e, ass@ﬁadgbyntrha)lprgymef%eaﬁdnbomﬁaﬂrﬁ n@eéum'ﬁ@tj@éilﬁgeq@@blfe# to

the same pivag, &P&Jﬂﬁt@ms@ge&%&&ﬁ akatibe 1r§e>rﬂaeglééeaspﬁﬂe%§h§9 such that
the line connecting each"fastening point and the pivot intersects the |line

of symetPy GELfpeenee @dvileesathap IfarljeFaamf ©PtRaRedoes the line
connecting the prE%Sg"Slalk@m@I@rtds@@mﬂ”ﬁ@ﬂﬁi@bd—%?ﬂn@iﬁﬁptandTbbﬁh hﬁﬁldeldeaeﬁtfs ect

t hat f h t th i d dt

i pi acenent PBAAPHEOGIARGS ERE THEGA VPR (HE SOTRE Toree e °Eonpensat ed
by an opposi tsprehanges: alelieleecdr sudf thlae spe i highel sohoeceing wakht hasterning
torque changeg.at sHbShantigbly; LIe SRTE chalA RS JbNe,MdR.af JEnens eaction

force. Thu reaction“force renal ns substanti ally constant
speci al &fbodieméne 2t Ite legusraanaiortdensgeeng-hsf line coriAdngorf?i ses a

spring with %rbe%wrég&tq%%@ms %td andOpfRdeat itvebyndd ahePeestEeSsnad,n
this casethere will be only a rel atlvelésmall changelnthes r| force

when the sprifR§ fsChIRERNCBY G958 §BGi Rerdss 3dBpt ¥ {3V %
or larger haadplé\deméﬁtagﬁomsbyspfah@ canst amindeori@etsprspugnof fbhee devi ce

has 25 been g}restr CF%yt ! o]%osjbaestchgl %dg%]ﬁth%r ﬁsrgpl% atspmﬁg(zt 50% of

t he maxi num s Pnﬁs e exert e device fit on
an ordi nabi | )fospzedsmmﬁ:rhaheaus Thianecghabees edl iszbdtanyiajgivngha samgy

hel'i cal springiwhigchhas heer prestdrssed rddvantageously each armfurther

conprises a proximal arm 30 portjon and a djstal arm port| on pivotably
connect ed t o PEa&RACHIRILOTSE] Hopr e FUesERR I3 Y SPBABMT bei ng connected to
said distal arm perti epeaisl tdidopiaXhtpl iy Ropstihorrdieengphimged Yhe

device comprises a spring with a low spring constant but a
20 relatively high prestress. In this case there will be only a
relatively small change in the spring force when the spring is
displaced when the device is adapted to fit a smaller or larger
head.
Advantageously, the constant-force spring of the device has
25 been prestressed with at least 20%, and preferably at least 50%
of the maximum spring force that can be exerted with the device
when fit on an ordinarily sized human head. This can be realized
by using a long helical spring which has been prestressed.
Advantageously each arm further comprises a proximal arm
30 portion and a distal arm portion pivotably connected to each
other, said pressure—exerting element being connected to said
distal arm portion and the proximal arm portion being hingedly
connected to the proximal arm portion of the other arm. This
embodiment will also be illustrated in the description of the
35 drawing.
More advantageously said pressure-exerting element is
connected to said distal arm portion at a point substantially
opposite from the point of connection between said distal arm

portion and said proximal arm portion.



connected to the proximal arm portion of the other arm This enbodi nent
wll also be illustrated in the description of the 35 drawing. Mre

advant ageooei/9373&@i d pressure-exerting elenent is connect PAT/ERIII®WIE di st al
armportion at a point substantially opp GSI te fromthe point of connection
between said distal arm portion and said proximl armportion. WO 01/93798
PCT/ EP01/ 06468 6 |In particular said device is substantial fol dable by

pi voti ng sai d di stal parmqeirti sasd tdevpesi s ondstlaondgsii déokdbde proxi mal arm

por ti ons. mtsl APIASh LIS ALY Gepareaidl 9 égsﬁmg 2Y8RLL A Gadbe

storedlne S€ sIm to a eye-gl ass case. In a
specific eané@lm‘rﬂl efrmt herde¥isce Imé@%mnﬁé the dﬁ%F@n?F@W%Jé}gd t&r ns

further are bhogsdlantGennest ask @088k din SPY.NE BBAASsinliNakhts £nfkadi nent
both arns_ conprise distal and proximal pivotably connected arm portions

whi ch fordn t KBOWR RYS-$6288i PSfns bei ng hingedly connected to said spring
means. The invent [[ﬁnaV\I!iﬂ)dcmW bebexipleaitned tine rmveicde‘aacbr&mrtghtoremerence
to the appended ravvln h: . FLG 1|s a f a human
head, showi n§ tHe Yy 5i (L:L%I T8I ftclr\%eﬁo%lf 5% ?{’ %Erﬁ} errﬁgr 5%( %[ ggd

vessel s; 15 FpPGn@ niesng .f fonthisd _ewapdumenm é:wtbf arhe clewdrdgcadtvrali mgdto  an
embodi ment 0%1&&%&\ %Btcabf%%n%@tegl %m %o‘rﬁ?ﬂ)ﬁg xﬂ%.vdkp%ogﬁl G ards§hown

in partl |t|on ist evi ce of shovvnlnafully
f ol ded pégmuaﬁms pré&ngshirgedly gevneesst tp epid W REE®S t he arns

slightly pulled @parinvaésion pwpami ibenekprairsl by, AousedstaiiGeithshows a
partially fol ded conf devi c ble for wear by a user;

i tion of th e Lta
25 FIG 7 |srsﬁe%%€bqeo&g’ g?e?;&’fiﬁndteﬁl Sgavtids P PRt 2. FIG 8 is a front
el evation illustraténgl aine anddegramdiiich viawusra reyanebead heshdeing et lof

FIG 2 F'Gégpgéa%orfeﬁgg&vgogl@fel%assgemm t%mglsggvﬂg&hm%ﬁvfeggekwaﬂ ng the

devi ce of FI S a perspective OW n iTd mode of
FIG. 2 is a front elevation view of the dev1ce according to

an embodiment of the present invention;
FIG. 3 is the device of FIG. 2 shown in partly folded
position;
FIG. 4 is the device of FIG. 2 shown in a fully folded
20 position;
FIG. 5 is the device of FIG. 2 shown with the arms slightly
pulled apart, as in preparation for use by a user:;
FIG. 6 shows a partially folded configuration of the
device, suitable for wear by a user;
25 FIG. 7 is an 'exploded view of the device of FIG. 2;
FIG. 8 is a front elevation illustrating one mode in which
a user may wear the device of FIG. 2;
FIG. 9 is a front elevation showing a second mode for
wearing the device of FIG. 2;
30 FIG. 10 is a perspective view showing a third mode of
wearing the device of FIG. 2; and
FIG. 11 is a flow diagram illustrating the method of using
the device according to the invention.
The present invention will now be described more fully
35 hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and
should not be construed as limited to the illustrated

embodiments set forth herein. Rather, these illustrated



wearing the device of FIG 2; and FIG 11 is a flow diagramillustrating
the nmethod of using the device according to the invention. The present

i nventi owowid37eow be described nmore fully 35 herei naf t ePCWEPH/(6edser ence
to the acconpanyi ng drawi ngs, in whi ch_pr7ef_erred enbodi ments of the
invention are shown. This invention may, ‘however, be enbodied in many
different fornms and should not be construed as limted to the illustrated
enbodi nent s egdodiaehhshereiprovikdblesq thagsehif | distqlatsede\WDi DIL/83798

PCT/ EPO1/ 06468 e dj ts ar r.owi-d i j re.wll be
t hor ough and@[%:oorr?élggt ggga%%el%le'f %??yﬁ\gc}n\%gﬁ?h%&?%&{)gh%f g%ﬁ% %\}C@ﬁti on to
t hose skil | ethvanttipe tptthqiskskadhperin rtéfeprrto 1iM4ee nerbABht 2 iS4 @ghout ,

and prine noiald @1 ewhghs UsethugRdheat 851 HrShBl hatal Semts LfedlitRfikatbye
enbodi ments. FIG 1.is a diagramatic view of a typical hunman head show ng
the rel ath veSbidiati GASTEHFET HE AXERERF AN P BPOUEE Y ebsel s 1 owi ng t hrough

t he tenporal arearnd. tihasheadiag@makaedviesss a 2§piypl dalday heas
anteriorly tg the e and .di verges, into t 10_smmal | .V es S 23
above the ea%o“flﬁ‘g g'{r%gl F%fatvlevs?s gltlr%nsspeog\t/\?\l}%l?f?ffruancr?%%éggn Jg(lr?dor%l‘%f%ggﬁ
posteriorly Dipwing hbadughasthesfiompordhearsia bifetharitdasan ®helblawsvvelkaelt his
description o7 &fefiSaRk L TRLId %nkQri B8 $S& Rhet BEr] MURNW QR GENEIA] XugVer a
tenporal bl oodeg\}%;lsgp gl. Téheni n\gent%yon ma ,e hol\avever, t%e ggually 15W

appl i cabi%e t¥BIlead veessbs L8t £InhPVRdjtaCeftTy thrdSMRyiLRg Yheelskin
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conprises spring neans as Known rt, preferably a spring
nmore spddi fiarplicabdepreshiexsagshels cisidgrnag 2éagmrdduchpgerlying the
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transmtting the force, and a _pressure el enent %1? connect e?%%ﬁ) the armfor

appl yi ng t he"¥%5t &L Nt HRY AR f°t AR Fror ™ 8f Ppredsiue °foP ey 4id in
conpr essi ng ihndlaaodgvesseiempdtal Theededd aeod§ oeyed wricher oprigiee rablyy
conprise a pIuraI&ﬁg invention, shown in FIGS. 2 through 10, comprises a
20 vasoregulation device 20 for aiding in compressing a blood
vessel 21 adjacently underlying the skin. The device comprises
spring means as known in the art, preferably a spring 25, and
more specifically, a prestressed helical spring for producing a
substantially constant force, an arm 27 connected to the spring
25 25 for transmitting the force, and a pressure element 29
connected to the arm for applying the force to the skin in the
form of pressure to thereby aid in compressing the blood vessel
21. The device 20 may further preferably comprise a plurality
of arms 27 connected to the spring 25, as shown in FIGS. 2-10,
30 for transmitting the force in more than one direction. 1In
addition, the device 20 may also comprise a plurality of
pressure elements 29 for applying the force as pressure at more
than one point on the skin, e.g. as seen in FIG. 2.
Advantageously, the pressure may be applied by the device
35 20 with motion to thereby provide a substantially massaging
action. Those skilled in the art will recognize that pressure
may be applied with motion in a variety of ways including, for
example, in the form of vibrational force, rotational force,

alternating pressure and release, or a combination thereof. The



of arms 27 connected to the spring 25, as shown in FIGS. 2-10, 30 for
transmtting the force in nore than one direction. In addition, the device
20 may alveoovmTpsise a plurality of pressure el enents 29P€DEP@pPBHes Nng t he
force as pressure at nore than one point f?)n_the skin, e.g. as seen in FIG
2. Advant ageously, the pressure may be applied by the device 35 20 with
notion to thereby provide a substantially nmassaging action. Those skilled
in the art wskilietognikee whhl girsesserdilymyndsesippili gthtwiknhwpnonears i n a
variety of %&éhlygl#@ﬂgmowfs £X280! ¢ncidhddanf 0he Afvidcbiat hrsdlcd or ce,
rotational force rnating préssure and release, or a conbination
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by the armo orce e spring force o sprin 8 around hi nge 39
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exerted by theopiessui: seehtidW &l eRBNEsqROrofy tntaauaglamjulgemeﬁynasmtw
reasons only the right hand mﬂg af .t he, dew%uofstjs 00}2ep dered. As shown in

FIG 5 25 th&Sforq TEYe TERF I ISP E et Be et (GH St heP BingE®a Bot tken
its arm || ardctheive nerdssofesyanimet appdfietthe devi ce 20. The

New reference is made to fig. FIG. 5. The torque (the force

20 multiplied by the arm of the force) of the spring force of
spring 28 around hinge 39 must be counterbalanced by an equal
but opposite torque of the force exerted by the pressure-
exerting elements 29 on the vein. For symmetry reasons only the
right hand side of the device is considered. As shown in FIG. 5

25 the torque of the spring force depends on the angle o between
its arm IT and the line I of symmetry of the device 20. The
torque of the force that causes the pressure in the pressure-
exerting means depends on the angle B between its arm III and
the line I of symmetry of the device.

30 Angles o and B change when the hinged arms 33 are rotated
to adapt the device 20 for a smaller or larger head.
Furthermore, the spring force depends on the length of the
spring 25, and hence also on a. This extra angle dependence can
be compensated by making o larger than B. In the device depicted

35 in FIG. 5 o—R is about 40°. In this case, when the hinged arms
are rotated, both a and B change at the same rate. The spring
force increases with increasing o but its arm ITI decreases
faster than the arm III (roughly a cos o as compared to a cos f,
with o larger than B). The net effect is that the force and



torque of the force that causes the pressure in the pressure- exerting
nmeans depends on the angle (3 between its armlll and the line | of
symet ry vob ot/psg9glevi ce. 30 Angl es a and R change when t hePai/Bg@deassns 33
are rotated to adapt the device 20 for a gﬁrgal | er or |arger head.
Furthernore, the spring force depends on the Ilength of the spring 25, and
hence al so on a. This extra angl e dependence can be conpensated by naki ng
a | arger thaheRcelihd peredeviecasigprdtied 86 tihe PIrSssBrerak@ritdngbolanepls | n

this case, whgn Lhe U nGede 8P 118 @nbOLAEhoPALN Fodd Rumhanggapt the
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e
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surface areasQirabouirs20Q@rsguade aud lsigoeternsilidiehengh dihtmouski thed wil |

know that the surface .area of the plicator na f i.f
di mensi on. | ﬁkéggj?‘gfvélrﬁe N8 |trret§1t% Stthe iar'ir\%ntgl%o%},g)e t%@qﬁfégéﬁp{é{iy 5
application de€viaceéi tammnitsdénemwiar.ns 27 connected to the spring 25 for

transmtting the %ﬂbatgpéﬁééﬂaa CRRSE AN QECene AMUL A £ 1BRESEM & Rlseeat 29
connected to each arm 27 for applying the force to the skin in the form of

pressurelbo tReLiBYEEIY deyice orpiEdsicigtvRee Biogd FeRRettesh toThRe RRA410g
havi ng two anms £8¥, t 2th2a¢RiRgVing suoREesS1HEl RRhkeah orfaide, adnand ageousl y

allows the wuser to position bhe devi c Eo so.as to pPI ressure o bot h
t enmporal ar eXSCEPHLT te;lr‘?é“(?&glﬁ %%mﬁqtﬁgt 2t A @ f?%lf%;) 11e9 pressur e
application deviceet@Clienclkidesn atifeolfdirngof emrrdivrento asesfhowaidnif| GS.
2-10, wherei %o%%%ngiﬂH %Eefgﬁgggrvessel 21. The device having two arms 27,
20 each having a pressure applicator 29, advantageously allows the
user to position the device 20 so as to apply pressure to both
temporal areas simultaneously, as illustrated in FIGS. 2-10.
The pressure application device 20 includes a folding
embodiment, as shown in FIGS. 2-10, wherein each arm 27 further
25 comprises a proximal arm portion 31 hingedly connected to the
spring 25, a distal arm portion 33 pivotably connected to the
proximal arm portion 31, and a pressure element 29 connected to
the distal arm portion. The pivoting mechanism connecting the
proximal and distal arm portions also includes a distal arm
30 pivot click plate 34, shown in FIG. 7, which functions to allow
the distal arm portion 33 to pivotably move in defined
increments, or clicks. The proximal arm portion 31 also
preferably includes a proximal arm cover 32, as shown in FIG. 7.
In this embodiment the pressure element 29 is preferably
35 connected to the distal arm portion 33 at a point substantially
opposite from the point of connection between the distal arm
portion and the proximal arm portion 31, as seen in FIG. 7 The
arms 27 of the device 20 are preferably also hingedly connected
to each other, as shown in FIGS. 2-10. This embodiment of the



25 conprises a proximal arm portion 31 hingedly connected to the spring 25,
a distal armportion 33 pivotably connected to the proximl arm portion
31, and av@resEFm e el ement 29 connected to the distal arpPCp@Pti/@mes The

pi voti ng nmechani sm connecting the proxi rral and distal armportions also

i ncludes a distal arm 30 pivot click pl até%3a, shown in FIG 7, which
functions to allow the distal armportion 33 to pivotably nove in defined
increnents, aevitd ko iShef@fatmiyrrmlayabm cﬂ):()sﬁ;iois@ﬂ 8& mpsxgg peeeferabtiyh
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curve, as seen I n FlIGS. and 5. A pressure el enen is connected to
each curved &KiffHr té}?plf?irﬁgof HEFSEHEE t B tHeTreBK ald nin Kempseas bty the

pressure, tObub@aakka/ssaalld | Mhé& O4MPIasSi pga&mlﬁbegdlym&{aﬂw tﬂ{aﬁ §ﬂﬁl I Lleld_
practitioner no, extracrapj a 0 vesse e i es
out si de the 5\'\%1:?@1%11&10%2?03 of* & an %H‘tfagdﬁéﬁﬁn?tﬁfﬁfﬁdéﬁ?l %]§ e skin
so that 1% ipsopes) tarrednbhehweend taldgaskntllsamuhdelnélskwﬂe skhnssentjedi fent
of the i nvegtél Ogoﬂ&%xﬁg %g{% y ﬁ%”@&&ﬁeénd :cedgp g cur ved arnms 27, as

shown in FI erein each armfurther conprises a proxinal
arm portion 31 hi ﬁ@éll W%@ﬁlﬁe@fe@q dNVRBL PR | H nPEASCT IR a5 iCoFPRERDRY ) |

or spring 25.0dall&tdlrvatmpes ti0n a33spbwotablrtceonnect edinkoes h@qél{fe@fﬂ mal
arm portion, and wherein the pressure element 29 is comnegied;to. th

20 connected to the spring means (biasing member), or spring 25, a
distal arm portion 33 pivotably connected to the proximal arm
portion, and wherein the pressure element 29 is connected to the
distal arm portion. A preferred hinge connection mechanism is
illustrated in FIG. 7, and includes spring 25 positioned within

25 a sleeve 35, and two pins 37 connecting the spring to the arms
27, preferably to the proximal arm portions 31, as shown. The
spring 25 produces a force tending to bring the arms 27
together, a force which is applied as pressure when the device
is properly worn on the head by a user, as illustrated in FIGS.

30 8-10. As shown in FIGS. 4-10, the arms 27 are also hingedly
connected to each other, preferably by a hinge 39 comprising a
resilient plastic material such as polypropylene. The pressure
element 29, which is preferably connected to the distal arm
portion 33 at a point substantially opposite from the point of

35 connection between the distal arm portion and the proximal arm
portion 31, as seen in FIG. 2, also preferably includes a cover
41. The cover 41 may be somewhat resilient to provide some
distribution of pressure over the temporal area of the user.

The cover 41 may also be easily replaceable for sanitary



distal armportion. A preferred hinge connection nmechanismis illustrated
in FIG 7, and includes spring 25 positioned within 25 a sleeve 35, and two
pi ns 37 ovaneed’dhg the spring to the arnms 27, preferabl yPCOEPHI@opssoxi mal
arm portions 31, as shown. The spring 25 produces a force tending to bring
the arns 27 together, a force which is"aﬂlglfed as pressure when the device
is properly worn on the head by a user, as illustrated in FIGS. 30 8-10. As
shown i n Fl GBurpdsd,ift haeatewiddr 2ar ¢sats baishgedtyamaonvectieds t eseach

ot her, prefe I y. a.hi 3 i S, NG .resi]ient .plastic erj.al
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proxi mal arm portion 31, as seen in Fl 2, also preferably inc|ludes a
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may be cbhvemisent | the grasicelie byg t4rmewhgtyganilathdoc asec YR Y#F Ss 6aEAhat

simlar to an eye@hés\%a?aﬁ@-wﬂlaﬁ VRY ddviwRi gRcb Ao ehactafditi@nt eahhe
invention can be used Tor conpressi ng an extr,aclrs%m al. bl ood vessel is
shown in Fl & $9ednith PRBALEHENS &y EXRF2 BT PER 15 PLPAC) Rt hE ShRP o

produci ng a substantwhildhy feenstimntsthercet (Blaok 583)jinthude2Ghrechani ciil
device by a %gg qu%gféng% s%ghkﬁgtqﬁg££ggangw¥%rce (Block 53) in a
20 mechanical device by a constant force helical spring. The
method then follows by applying the constant force (Block 55) on
the temporal blood vessel by positioning the mechanical device
adjacent thereto so as to apply the force as substantially
constant pressure. A preferable pressure in this method is a
25 substantially constant pressure of about 0,02 N/mm?.
In the same way the development of a migraine headache, can
be substantially arrested, which is also illustrated in FIG. 11.
The method includes from the start (Block 51) using a biasing
member in a mechanical device to produce a substantially
30 constant pressure of about 0,02 N/mm?, followed by applying the
substantially constant force (Block 55) to a temporal blood
vessel during the pre-headache stage of a migraine (Block 57) by
positioning the mechanical device adjacent the temporal blood
vessel so as to apply the force as substantially constant
35 pressure thereon. The application of pressure is continued
until the pre-headache phase ends, the method then stopping at
Block 59.



met hod then follows by applying the constant force (Block 55) on the
tenporal bl ood vessel by positioning the nechani cal device adjacent
thereto 30ar91708 apply the force as substantially constaPCT/BPEIBUSe. A
preferable pressure in this nethod is a_25,substantially constant pressure
of about 0,02 Nmm2. In the same way the devel opment of a m graine
headache, can be substantially arrested, which is also illustrated in FIG
11. The nethod includes fromthe startCLBIMEk 51) using a biasing nenber
in a nechanical device to produce a substantially 30 constant pressure of
about 0,02 NNmm®2, followed by ap the substantially constant force
(Bl ock 55) té-a t@ﬁi@ﬁ%ﬂuﬂﬂtééﬂ d@%%%%lOHUP??KF%4%§9pFEeH@%ﬁﬁbﬁ@lgfab% of a
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phase prior partlcu al ne, for applying pressure at

| east | ocalbylﬁcpnﬂﬂ§UGﬁ ABeEC NS ASand %#ﬁad§@ﬂ§P§@ o arpd vhaaeressytreopder
to restrict phe; flqweaf yhlgod through the said veins, at 5 Ieast conpr|5|ng
pressure-exerting neans, characterised.in_ that said Ssur.e- tlng
means are dedi gneBeYLCaRASPTAIRE et @ 18f L 'OC%ﬁFacqﬁrég ﬁb BeV|ce
accor di ng t opgésdunckexehal agtwsdnsedrendédiainaheo apﬁsﬁuw@ﬂexeutengfneans
are desi gped t? gppl 02 Pf; Zssure of 10 0.015 - 0.025 NNmmR. 3. Device
accordlﬁgpto PR Rar4¥ eérised in that the pressure-exerting neans
are designed3to appVyca.anQ;§mne of claiouf, Ocloraguersed . imdvagethecor di ng

to one or %%95&&%@&%9&9'&&&' @kgsdeSJ_]&le(ah@Baﬁﬁﬁ}} sedrkBsthato £ he

pressure-exefting means are designed to apply pressure to the tenporal
vein (21) judboubdrdZ NémBar, before it branches off into two smaller
veins (22, 23). 5peleyé GRc3a6endi f§ dre eRemefe MY ehef pkbeeqirecedangs gl ai ns,

CharaCtg&%Seghéggégggl;égelgrgﬁSUQ:eeégégéuééjgaggél ééﬁ%eare designed
to apply pressure to the temporal vein (21) just above the ear,
before it branches off into two smaller veins (22, 23).

5. Device according to one or more of the preceding claims,
characterised in that the pressure-exerting means comprise
20 massage means for allowing the pressure-exerting means to carry
out a massaging movement.
6. Device according to one or more of the preceding claims,
characterised in that the pressure-exerting means comprise two
hinged arms (27), which are optionally directly coupled to one
25 another, having pressure-exerting elements (29), it being
possible for the arms (27) to interact with spring means (25) in
order to provide the necessary pressure.
7. Device according to claim 6, characterised in that the
springs means (25) comprfse so-called constant-force spring.
30 8. Device according to claims 6 or 7, characterised in that
each arm (27) further comprises a proximal arm portion (31) and
a distal arm portion (33) pivotably connected to each other,
said pressure-exerting element (29) being connected to said
distal arm portion (33) and the proximal arm portion (31) being
35 hingedly connected to the proximal arm portion (31) of the other
arm (27).



20 massage neans for allowi ng the pressure-exerting neans to carry out a
massagi ng novenent. 6. Device according to one or nore of the preceding
clainms, woargverised in that the pressure-exerting neanBCT/BREW(636 t Wo

hi nged arnms (27), which are optionally Qirgctly coupled to one 25 another,
havi ng pressure-exerting el enents (29), it~being possible for the arns (27)
to interact with spring neans (25) in order to provide the necessary
pressure. 7.9Devi cevaceaahiorgiihg td atlmif 8¢hahactareirseddi in tiiatt shiéd
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