1 DEVI CE AND METHOD FOR ASSESSI NG THERMOALGESI C AND VI BRATORY

SENSI TIVITY Descriptive Menory 5 Object of the invention The
present invention patent application is conprised within the field of
medi ci ne and nore specifically within the field of the assessnent of
t herrnoal gesi ¢ and vibratory sensitivity for the diagnosis

and/ or nmonitoring of diseases such as sensitive 10neuropathy, which
regi sters the functional status of peripheral sensitive nerve fibres.
Background of the invention At present no appropriate devices
are known for the rapid self-nonitoring of the nmagnitude of sensitive
| oss as an indicator of the risk of foot ulceration, which are
different fromthe ideal apparatus for }he detectlon of subcl i ni cal
changes in patients 15with a condition Headlng t o neuropat hy but that
are still asynptomatic. D stal sensitive neuropathy of the
four |inbs i SDEVIEEEAND iIMETHODt FOR ASSESSINGE THERMOA QYND ¥EHATORYI gns
t hat nmake up sﬂkhﬂvﬁyal presentation of the condition or as a

consequence 0O cations of the base di sease and/or the

treatnments thereof. D abetes nell bt us t type 2; Bl, B6 and B12
hypovi t am noses; nmalnutrition; —F%Bq—éémw oi dosis; vasculitis;
col | agen d¥seases; AIDS;, Pierre- I\/arl e-Tot h di sease; paraneopl asic

di seases; post - chenot herapy; comgRigetof thginveniipay| opat hi es; Friedrich's
at axi a; her edi t ar YherpteaentSianitioh \patdh€ ippipatidyy is ydeprided Wnafrg'trert‘eﬁj of
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qual i tati ve guide, ...), exam rb%E;&;rcﬁM%LHﬁ’éuﬁve‘Nﬁt her sensitivity i S
preserved or not. The exam ner "USesS rative nethod on
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af fect ed and rhigpielet di abnditaw dssat .anGutidatontof theah @$ fdot uinebttivodehiftosare
sensitive i Mifkdrdie fbm %eeldéé?%})pa%@sn%f' fh@td'efé@tlonwgﬁl'bcﬁ@danma”%?’ if %%eﬁtsf or

assessmeni on nerve , bration and thernal pain.
The t ool ‘rl]w%W@rf?”‘f@”ﬁeﬁ'ﬁ'@%todﬁ“rf’%'?yﬂftha&%?'ﬁﬁ%@ﬁagc and vibratory
stimul ant devi cesPistahsensitivemeurapatierof tiedow imbais ipeserdin raulintef disvases with

programme t hadymp @&Qlaﬁ@l@ss@{s'tﬁmln@ké QP an arﬁtlaV\%JeEer@ﬁlo@ opth(EgﬁcﬁtBﬁ oPhs khe

response conve b 1,S 2
P Xsequen%e oth comthatlons of thehbase dlsease anogor?he reatments thereof.

Diabetes mellitus type 1, type 2; B1, B6 and B12 hypovitamincses; malnutrition;

20 leprosy; amyloidosis; vasculitis; collagen diseases; AIDS; Pierre-Marie-Toth disease;
paraneoplasic diseases; post-chemotherapy;, compressive radiculopathies; Friedrich’s
ataxia; hereditary motor-sensitive neuropathy type 1; Tangier's disease, ...

The clinical evaluation of sensitivity plays an important role during the
neurological examination. By using simple methods with hand-held tools (disposable

25 needles, brushes andfor cotton, glass tubes with hot or cold water, a 128-Hz tuning-
fork, a qualitative guide, ...), examiners evaluate whether sensitivity is preserved or not.
The examiner uses the comparative method on explored areas to identify differences
between those that have been affected and those that have not.

Current diagnostic methods for sensitive impairment are semi-quantitative. They

30 include tests for assessment on nerve fibres of heat, cold, vibration and thermal pain.

The tool equipment is based on thermal, thermoalgesic and vibratory stimulant
devices, which are under the operaticn of a software programme that regulates
stimulation, as well as a processor of the response conveyed by the patient that is being

examined.



Specifically, Thernotest nethods are used to assess the function of
afferent pathways related to the sensitive subnodalities of
smal | -di aneter fibres. It is an exploration nethod in which a
tenperature increase or decrease ranp is applied and the sensation
threshol ds are collected for the specific sensation, such as heat,
cold or pain. As for the 5 vibratory nethods, these are used to
assess the function status of nediumsized afferent nerve fibres that
are sensitive to vibration differences. Several programres are used
for forced-response choice, the yes/no paradigmand the yes/no
response with a visual graded scale. The conplexity of each of these
tools requires, for its diagnostic devel opnent, of 10 sophisticated
know edge about software and medi ci ne; %hence they are conducted by
medi cal staff who are specialized in this type of diseases
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parts, and also requires the continuous calibration for its maintenance. The prices of the
various apparatus ranges between 6,000 and 24,000 euros. This situation impairs the

required capacity for early detection of diseases allowing potential early treatment, and



10est abl i shed from standard val ues of vibration, heat, cold and

t her noal gesi c pai n. Thi s objective is achieved by the
invention as defined in claiml; the preferred enbodi nents of the
invention are defined in the dependent clainms. Description of the
invention The present invention relates to a device for assessing

t herrnoal gesic and 15 vibratory sensitivity, including: a first unit
configured to apply a plurality of stinmuli conprising vibrations and
t enperature changes, a second unit for gathering data that

communi cates with the first unit and has the option of comrunicating
with a PC The device is characterized in that the first unit
conpri ses: an outer casing, physical neans for generating vibrations
and physical means for generating cold-heat, 20 both configured to
act directly on the patient, which are arranged inside the outer
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Thus, thanks fo the particular configuration described for the device, a quick and

30 simple monitoring is achieved for assessing the vibratory and thermoalgesic sensitivity

of a patient affected by sensitive neuropathy, registering the functional status of the
peripheral sensitive nerve fibres.

The vibration generating means of the first unit may comprise: a tuning fork that

has two arms converging on a central point, from which point an arm applying the



The casing of the first unit can be tubular, of circular outline and
can be made of a material of great hardness and resistance. On the
tips it has a rubber washer, which danpens the inpact in case of

fall, and on the centre and ends is the rotation device, which is of
the sane material and has a power button for the first unit. 20The
means for data introduction of the second unit may conprise a button
pad that is divided in two areas, a first area with a power button
and another area with two buttons for the input of data correspondi ng
to the vibration generating neans and for the input of data
corresponding to the neans generating col d-heat. The second area of

buttons may conprise a first button that will be pushed when the
patient identifies the 25vibration, and*a second button that will be
pushed when the patient identifies none. The conmuni cati on
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The communication between the first unit and the second unit can take place by
means of radiofrequency or infrared radiation, and alternative transmission means can
be used allowing the bidirectional communication between the first and second units.

The first unit may comprise a skin temperature sensor and an ambient

30 temperature sensor that will determine the coordinates of temperature to be able to
carry out the assessment.

Additionally, the first unit may be coupled to the secend unit through a slot made
in the second unit (2) and a projection fitting into said slot, associated to the first unit, in

such a way that both units are interconnected with each other, forming the device.



a).- switching on the first and second units b). -

i npl ementation of a self-test by the first and second units, of at

| east the follow ng paraneters: battery charge, anbient tenperature,
skin tenperature 25and radi of requency or infrared comrunication
status. c¢).- deploynment of the vibration applicator fromone of the
ends of the first unit casing. d).- placenent of the end of the

vi bration applicator on a |ocalized area of the nail bed skin of the
first toe of the right foot, continuing with the second toe until
30conpl eting the foot, then continuing with the left foot and
subsequently with the upper linbs. e) placenent under the ball of
each explored finger of an insulating rubber plate. f).- application
of a plurality of vibrations of different intensity on each finger,
said application being alternating within a limted period of tine.
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T but t f.the secqond unjt if the vibration

'St ol t " ana et e o 5T P st BTG e P e H Y e

h) .- quanti f i @awrigentepe ohits baegsonbichumrits o e grpgngpérioete agreofdifie device, a

vi brations defgse Rlerfiy pratdnethh dbhiision bPvisHeloRE M the 3rdlRE foaRe B of the
sensitivity. by eRuayment, ol Lhe:PE! Ll&orGihd vl 0 oN%, 0% She
ends of the ca5|nggo? P08 TEEPY M AP A T?.- %T CHARE "8k PN of
t he sides of ReweivPepx thepatieal Inddherefere. Jodieyldonetintarfess witlh the leesesitingnt off

t he back of tRatloh@sitifigot, continuing with the left foot and

subsequent |y 10W tl'rbe stegoenduLBﬁ)e% !:oimm?lge' visukPa'nEi saLFr)18| iegr??s:[oif%gm%f cg‘ figl!lrlélé f%l I ty
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for each of tdeeordiuhit Rragitsosdbemheat / pain stinmuli, of the first button
if the stinmulus i ?heoﬂﬁii:erittit)r%ﬁéa?ﬁs TPk :se@nd Uit bﬂ?.ﬁﬁ@%@% ,ﬁb}&[nﬁ!;'f diferdrk. 1S
not felt, 15after each stinulus. m.- quantification e second
unit of the péleektagenisredirdiiies Wienthenysrtion gpeeraing aphraf-hetimedd by
col d- heat corareei.ly detected by the person, to determ ne a degree of
sensitivity. Finally, the means for data display of the second unit may comprise a screen
15 located next to the first and second areas of buttons of the button pad, configured to
display at least the following data: the date and time, the number and type of test being
run, the score obtained in each test and in total, and the percentage of stimuli detected
by the patient.
A second important aspect of the invention envisages a procedure for using the
20 device and for assessing the sensitivity of the patient. Said procedure involves the
following steps:
a).- switching on the first and second units
b).- implementation of a self-test by the first and second units, of at least the
following parameters: battery charge, ambient temperature, skin temperature
25 and radiofrequency or infrared communication status.
c).- deployment of the vibration applicator from one of the ends of the first unit
casing.
d).- placement of the end of the vibration applicator on a localized area of the
nail bed skin of the first toe of the right foot, continuing with the second toe until
30 completing the foot, then continuing with the left foot and subsequently with the
upper limbs.
e) placement under the ball of each explored finger of an insulating rubber plate.
f).- application of a plurality of vibrations of different intensity on each finger, said

application being alternating within a limited period of time.



Consi dering the characteristics of the device for assessing the

vi bratory, thermal 20and thernoal gesic sensitivity object of the
present invention, said device has the foll ow ng advant ages:

1. Conpact size and |light weight in nore than 75% of existing devices
(portable). 2.- Integration in a single unit for the
assessnent of the 4 tests in |less than 15 25m nutes, with eval uation
of small and nmedi um si zed sensitive fibres using the sanme devi ce.

3.- Absence of: replacenent liquid coolants, nmanual controllers of

i quids tenperature, use of antiseptics for liquids and ventil ators.
4.- Sinple-to-use software for a user w thout conputer-specific

and/ or 30nedi cal / heal th-rel ated know edge. 5.- Autonony by
rechar geabl e battery/ non-rechargeabl e Batteri es. 6. -
Reduced cost of the device and tests that do not require fungible
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represents a perspefiabaient orohe &f i 0ed druit et fenloR il DR atealtk ulen®

skin of the back of the right foot, continuing with the left foot and subsequently
10 with the upper limbs.
k).- application of a plurality of cold-heat stimuli to each limb, said application
being alternating within a limited period of time.
I.- pulsation by the patient, for each of the different cold-heat/pain stimuli, of the
first button if the stimulus is positively felf, or of the second button if it is not feit,
15 after each stimulus.
m).- quantification by the second unit of the percentage of changes of
temperature and pain induced by cold-heat correctly detected by the person, to
determine a degree of sensitivity.
Considering the characteristics of the device for assessing the vibratory, thermal
20 and thermoalgesic sensitivity object of the present invention, said device has the
following advantages:
1. Compact size and light weight in more than 75% of existing devices
(portable).
2.- Integration in a single unit for the assessment of the 4 tests in less than 15
25 minutes, with evaluation of small and medium-sized sensitive fibres using the same
device.
3.- Absence of: replacement liquid coolants, manual controllers of liquids
temperature, use of antiseptics for liquids and ventilators.
4.- Simple-to-use software for a user without computer-specific andfor
30 medical/health-related knowledge. '
5.- Autonomy by rechargeable battery/non-rechargeable batteries.
6.- Reduced cost of the device and tests that do not require fungible materials.
7.- Instantaneous delivery of semi-quantitative/quantitative results with an
interpretation for non-medical professionals.



for assessing sensitivity, object of the present invention, said
first unit being in retracted 10position. Figure 3 represents a
perspective expl oded view of the first unit. Figure 4
represents a perspective view of the first unit form ng part of the
device for assessing sensitivity, object of the present invention,
said first unit being in partially deployed position. 15Figure 5
represents a perspective view of the first unit formng part of the
device for assessing sensitivity, object of the present invention,
said first unit being in fully retracted position. Figure 6
represents elevation, plan and lateral views of the second unit
formng part of the device for assessing sensitivity, object of the
present invention. 20Figure 7 represents a scheme of the vibration
generati ng neans forning part of the first unit of the device.
Description of a prgbgfsed s@&gﬁgfc@amwonltormg of alteﬁ;%or%aaﬂdlglenoﬁﬁﬁ[}

figure 1, the device f? asseSS|n$ br at ory and t ernnal9e5|c
sensitivity, obj edr RETUE FEPYFLE isral P'?ﬂ/%(ﬁt"laﬁﬂ"“ fPsoeésé’E%‘?’f’thl"gF?'fe tde up
of a 25 first unilg- Ohperaedwith hecondf amiC whh ist irat in wiseppldrivetadewniice
i's being useds;otgodwayal 1y |ntegrated t hanks to a slot (31) made in
the second_unit ( pr S or projection (32) fitting
perfectly Y nside i%l ‘gopg‘fa 'tet‘(§ Hy?"ép%?sprm ection being made in the
first unit (1). The first uni tBreldescriptiornef¢heidasiorfs an out er casing (3)
with a cylindricakigge nfré.ﬁé&ea&bQ@woﬁtﬁemem@&auh@me aﬁh@qedoné an%wo
parts (37) and (3%lzl 5 uni t 5&% f&EMe on,

ends or a single SPE&VEN §§ SS@FW@? Y ¢ B%PT%°mWH%F88§ ?H?ﬁfs to
arelative tJphasgqissb@mswm@Je@h‘ofﬁm@refsremtsmvemwn,tsa(dﬂstmt\netmgatrptmted
gener ati ngo mgaRto{.4) or a means generating col d-heat (4'), or both
simul taneously if ssar In figure 3
the constitution 5?8? SR Le gﬁ?mfﬁygm°¥%VFWOFmeﬂm“ﬂmch in addition
to the mentioned §@vrﬁﬁ|r?w@éwéﬁ@?rﬁwt'm\\sof(mﬂr%wdtferm")g partiqtihe device
on/of f and cobt dsedssing berdBaRHSobjebhT3Ie: fresi iveniich, safirgnN@it baifin phi@aigl | ow
t he Sm‘tCh'nQiEPW% dapdf of the first unit (1) and, on the other

hand, to contr & means of an electrical circuit the intensity of
the stimul§ Sappl Fe¢e Bderrerentp arprepactivenippl etk eniderdingrart ebihe devicat .
The vi br at i orfoganressat isagsitivBansiedt4f tHeofrpdehSiaventidr Bait Grst onikbdir) in fully

r epr esent ed HQmQﬁh%b%an figure 7, which consists of arns (10) that
converge on a central point (11) crossed by a stem 40) that makes up
the vibration applP¢afsrrresenly eleyiip planad jaeral views pidhe gaeandbuUntdeMig
button (13). dartof thedederieatdiessngaeadiving bujes of tsaprdseapiplentat or (12) and
the 10 cgsi ng (3&. irs raeprréggm%sx\@m%&muv%)at.grpge%a%m?g%eatn??orrh.ﬁgb@% of
vi brati ons. % he arnms (10) the Correspondi ng

pi ezo- electrlﬁegﬁéﬁﬁﬂFga%ﬂﬁ% 125 Ft) or speakers that have an inner
coil are arranged, which ar @esest 2 brkie gdimentat i ng t he

vibration, as theys g tbease\éh bA 3ngHéY1 dfhécdww%rt Bsou88 hbeikapasa
experi enced b h%fpég j ezo-el ecbrl C 3’}‘?%‘ in res onse to0. the electrical

STl s of CHrEoRRBIEREVEY SPRRGHUR e GRNG: BiesFGUay made Up of a

25  first unit {1) and a second unit {2} that, when the device is being used, are mutually

integrated thanks to a slot (31) made in the second unit (2) and a protrusion or
projection (32) fitting perfectly inside said slot (32), said projection being made in the
first unit (1).
The first unit (1} is made up of an outer casing (3) with a cylindrical configuration
30 and that is divided into two parts (37) and (38), this unit having a sleeve on each of the
two ends or a single sleeve (39) between the two parts, whereby thanks to a relative
turn of both parts of the first unit (1} a vibration generating means (4) or a means
generating cold-heat (4"}, or both simultaneously if necessary, may be deployed.



15 vibratory effect in conjunction with the coil and with a frequency
phase shift of 180, leading to transm ssion through the arns of the
tuning fork (9) to the applicator (12). The energy feeding the first
unit (1), which is destined to said vibration generating nmeans (4),
is of 9V, mintaining a vibration with a sinusoidal wave form of 4
m | iseconds duration. The vibration generating neans (4) may be
optionally displaced 20 linearly with respect to the casing (3),
bei ng deployed fromit through activation of the sleeve (39),
enabling the neans in the inside of the first unit that are
appropriate for achieving said displacenent. For exanple, guides may
be enabled (41). On the other hand, the neans generating col d- heat
(4') have a Peltier cell (16), 25 in particular a Peltier thernode,
which is arranged on the end of an ejector arm (19), in parallel to

the rotation axis e Phe LdHeHitGRE oM i3 unit PBIiI @I, ¥R nSaWtid o the
respect to said arm 4,19@] abogt an aﬁbls Oﬁ]élz)_qff)ergeanl cular to the
rotational ax{&"P%s)simpizaqRpENaERANS {4)3HE ) jinflugesngiiend o R PeagE:
unit (1), thewioasimirgioesneradmedaed, Ralllow te seitthing 01 8)d ditrdthelfisst enitr(fliand, t he
sl ete\ée (33) ;&ﬁébﬁaq%g@!tﬁ ERRI %eg%%fﬁgeleéhcapmtjm& {nfagsi{yfbe;hta_rsﬁm&ul9),
on the end_o i . cel S jn retracted position,
because t h& d?pgﬂeéjt%%f’he(ﬁ’?“ef’ﬂgo%&éria%oés fgﬁc";d}eg{ml |l er than the necessary
wi dt h for the Pel fheribgtdn gengrgtinganeahe (43 éemprisa af tugjng ri4(9), Teprésentedine t o

use tg_e Celt | ﬁaﬁ)m ﬁ'tg&r? i7S whigh E@féis@cb{\gfrﬁeh(m)?ﬁlﬁf&invérgb Br_htﬁ cgﬁtfai poifnyd1)( 19)

according to e at.l on axl resul tir | .oel ng .

conpl etely de% Sg’fléel(gj)y aHgn r(‘g)gt&??(r?%re é ldpsggé ‘"E’?ﬁo" app{'}gtof ﬂz* fva'ﬁ? #éasgn Pstee

first unit (19"dceisfidnebuderet]3) imthakpdrctiongrepdietween saic pppligat®)(12mad thee

v: brat i o? 21 (g.g)piaisiﬁ@(@i’s d riBYer Wasrer A2AB prOED tretiekigeds Phy@H. Olﬁea%Hléﬁ@éft

el enent LS | I.. I C cou sto

t he casing (Siﬁé f 'Ikrﬂrggadﬁﬁeactoﬁg{bgﬁdr%@ﬁ)ée_z:&%@iﬂﬁ é g'g”a_?”gs @?gn%gn% ﬁ%?alﬁés%aﬁtg a

rubber base ('34§an Hnprcel agtarongse avhichrise fasensitl dor gepriptigg e vibration, as

transm tting they dnhiea fibiatbty disthirgd thjough the charigsd expbfidncédlly th@pieftosidric

t enper ature t re
t%ﬁﬂ%w%%on& 3 me%&%{%hz gfmouﬁléﬂgégﬁm%, quﬂ?rblgdgisgﬁngjﬁtﬁ’érﬁw a

sensor (30 nat are 1 ncorporat ec [ errnoal g _

cont ai ni ndP t KéPrpap teffeqt ipganjunction with they qoil ENd wite a dreayeRey BEaT Pt PRIE00N of
t he second unedding2y trassnadsowtronghitieharee s the tianingf forgaNs tHeOsppltatod (12pput
(6), neans f i - (Mol : - : 10
nput moans. o argy B b Il LR, Which ey Bling T Aol IEnfiald
(21) of buttdA¥"&dfprt 81 g¥-amBlersn %Q'Pra{'%wgf\‘miat TPSAGe otPVENEH L 4and
anot her ar ea miligehoridsvgurbiinnt Diresvitiration tgleerating uteas (4l ety be optivasip displaceyg t O

the vibrapg oningsh &R rdpest E@ﬁ@%a%q(sj)f, B&ind AW ePhond RbRoUgR bERSRARHIAY tO
and a second a f buttons

t he neans generafi col d- heat, ai S rea (22) o )

havi ng a f1r SIeeHt {0 7eosns the msansynihe (93105 AL e Arstuiuiatiase pRerapicle for

i dentifies a aghibyirgdapivisplacenzeni 5second button (24) that will be pushed
when the patient pgeRindid §5iddiME be enabled (411N Main ai m of the button
pad is to regi steégg_ge dehectépon of

the different stinulji b h
patient being ass e ARG ﬁ@e?'?sr%eferﬁﬁﬁ"ﬁtc8[ﬂ'h€§éﬁ)}bad?fe‘g?%'yn‘ﬁﬁ(f% t he
capt ure o025 afifi parfiatar g Eeltierttizerfigdes Whichelg arratigag)on the endlefrani sfectoagrmamo)oif
stimli, whilRdifi8 #RGeEEhnRMEL ) of Ad)asRy (;ag%em@qﬁatémb iftereGRBL #1sGid Of
negative data "E]zﬁ% og t he @ck of i genth |zat| n.o{1 }EFE .20 stjmuli.
Regar di ng ¢ he™BALA 2Bk AR &7° HOewpYsve” 3 g g Peel's) Ima gy, (uliy
that can di sptiaytetgtof thedistt unihé).ftied ¢eeing nentairst ;Pellich gelbidb)ethatrp turningethehen

the assessnenieed (3bPS bxtiabte§ Adh thedadhdl(3) fré)EutiRgHHB 8Fm an{;l or}i ¥B@ndbr vinRAt
ot a

being run,, t ) .oht ai.ned. i n_each tes nd in_t i dth

por cont ag® of e o b FEReLpBy ST RE-abEs he APmarEor e B S ke (o)
are several |teatshg e®psserydvidihder redeltier eelicasl @nbe sednen Epye 4.2B herabld tod
will Tight upse et swngne)l Ne Btdded Wt fespebebng: art &Rd1BYadkh8ing!® the( 1) ;

rotational axis (17), resulting in it being completely deployed and ready for use.



10 The Peltier cell (16) will have a dinension of 5 x 2.5 cn®,
and the tuning fork (9) a working frequency of 125 to 128 Hz. The

i ncreases or decreases of the stinmulation tenperatures used for the
Peltier cell (16) consist of pre-established random ranps ranging
from9 (pyram dal scale) for cold, 45 for the feeling of heat, to a
limt of 49 5 (trapezoid scale) for the feeling of thermal pain.
Each stinmulus is nmaintained for a period of 10 seconds and 3 stinuli
are repeated in one sane period. The responses to the five
sensorial paraneters assessed (cold, heat, thernmal pain and
vibration), are, in turn, registered in the second unit (2). Each
response (pul sation of the appropriate button) should be given after
application of the 10 corresponding st9nulus with a decision time of
10 seconds. Thus, each test (cold, heat, thermal pain and vibration)

shoul d provide dat[naf uFeOENH3 fﬁs@%ﬂpﬁ§@§1 @e’sﬁegr\ﬁ%hfoﬁ’ﬂ% SditdeP i (18)fank iR
same type but terial

of Units (1) %{%8“"(‘?j’p'icgt"rh%?)d‘a(%ete”P%’/’BBJ?‘B'Y8‘5‘”'%?%1&?”8”%?\{%51”5@2% the
met al , in thefirstanit(hean alge belseen, whigT spablessto thectasing(3) horughex hale made in it

gr ot Iect i 3” an%tdoa%{aﬁt mrhaqﬁ%lal&bb@pmrx@ﬂt@ prevent wbrauteﬁé:%rﬂltmgrb@mt he
i scl ose onfigu i 0 ssmen rocedur e
carried oug "g'ﬁ'gmf’éci{g vbrlsh @yﬁ‘&l‘"‘ﬁ%“? ag?”a‘( %"93 éLE DA 2)? sl'ﬂl]'l ts
are sw tched Qm_sor (29) and an amblgélwmne@gqre isgnsen (30 gt et inefrposg¢ddon fiet s,
testing armngthg{ﬁaggemnacornmgbagp@treyceaOchar ge (33), the date and

operational statu radi of r nc i nfrar 6
bet ween both uni ti” f%ﬂrsesbggqsencgﬂfegg ?0 84fﬂ2)er:'ﬁ’eémenr"ijslf"ft(? 'S ‘%Ofv o V\V/r}'cbrcg Sl'%sn%f

Turni ng the sNeasy érUatg)npgf (6} n@amsifprsqatqﬁﬁpﬂay( M)ang I'FG@RW rgeang (GieThg|detev e
may be 250 ophpud Adbhy/ak Gadb@eH Bk M&en ghsloa) thankhs LatT fRepeadbmatse t he

vi brator out gimp{,%@m PR sl DR oRDRIEP LicP Rl LBt "

the casing ( rat1ions a esco
extracted frdff R of A3t Por[ﬁﬁm"d'cqg the vibraion gfwaé?fmg mén%asmf?rcwb@f ete2)
i s placed i n @esipacdingMottite ihBshs Ifehdrating @aldihed! araef eicend drea (2a) bf Badshsof

the first t OehagllEI%E lﬂr%t 6Jﬁg#n{g3{/va£w" bte Eﬁg}lg Q{l’:érptﬁe ?ﬁ%ﬂn&ln@fgga Vﬂ'l%ﬁlon and a

contan|ng necessary, one
may proceéd |§?°‘E"i‘i‘é’”§%‘”%w' ?HUSP?PeW'l?ﬁﬁ@rPEF‘?ng'“W“%Ont act between
t he surface of th&heapah eioedf tte batoh daki & te kdgistentis Hetbetios ofipé ditfeent Fimeuli

I nsul ating ruphgs p.ﬂu'eﬁ\tb%m%; Ssf2b & LAD Fhst bliEn ?éé? Qontégﬂanﬁ'i toqﬁ&&pfuh@&er

expl ored. The vi bration session s init
conpl ete exarﬁffﬁﬁ'f“ti"’SHa‘B#Ve\ﬂ rﬁ?aé‘i“"‘%tﬁe geqtfieatpn ?f§t"8%{'r Y"F @dheoft?t:"”dcb&‘ﬁ"é‘l €t ng
of a total ofcoBedpesdssto tiEacipturest n@htwaldatag(eq)epame lgkk S iidentificgtion obthea

total of 3@ skl Re@hfhgliRe b5 RRASESeans (7), they comprise a screen (44) that can
display at least the following data: the date and fime when the assessment or test is
carried out, the number and type of test being run, the score cbtained in each test and
in total, and the percentage of stimuli detected by the patient.

The indicator means (8) are several leds (36) red and green in colour, whereby
25 the led will light up red when the stimulus is being applied by the unit (1); it will
subsequently stop lighting up and the green colour led will light up, indicating that at

that moment the patient may proceed to pushing the buttons of the second unit (2).
Additionally, the second unit {2} will have visual warning means (35) that may
appear on the screen itself, and/or aural, which indicate the battery charge (33) of the
30 unitis near exhaustion and also may warn about the test results if they exceed certain
predetermined values. In addition, it may have a connection port (27) for the second
unit {2) to a personal computer with the aim of processing the data collected by said unit
if necessary. This unit (2) may have emergency batteries that will activate in the case

the battery (33) is exhausted during the assessment process.



The selected nethod for the assessnent is: the "yes-no paradi gnf
("two-internal 5forced choice", which has been included in the
software installed in the units of the device). The intensities of
stimuli consist of: A) High intensity; B) internediate intensity; O
low intensity, and ID) null intensity. Each of these intensities is

al ways characterized by presenting a vibration wave of sinusoi dal
formwth a duration 10of 4 mliseconds and a wave wi dth of +100 pm
a - 100 pm (125 to 128 Hz) with a constant intensity for A) 5. 77 pm
B) 2238 pm C 1.19 pm and D) 0.01 pm The node in which each
test is carried out by the software programme is selected randonly as
regards intensity and order of application of each stinulus according
to the pre-established values in A), B9 C and D). 15The tinme
duration of each stimulus is 1.8 s and the pause interval between

gacthhSt: _mJ|h;J_S i's 3Fl?"él}feltier cel[c{16)-l;\|tﬂﬁ1ap@9id%%%g1 &k xtztf.!aﬁcr&z,eéntd ti]estur%h&f[a@(l(g))ed
Yy e 1 g In a reqg- 0 e p I N e Sseco unl ,
ond then the ¢ BetBadennetS et e e Tk ghonostT s L BHEtEn
the second unfempgrajrebyisechtor et Pedist yell €8) coneistoaf @eestablished rdndein (8@)s of
E)h'?t SECOP? Unﬂaﬁgirggzﬂ'onlz@d dpﬁgltﬁ%allvgéale)l tbr &oi'b_,edl@?férfttﬁ@feeﬂ?%g h&ftto Brlﬁﬁ?f a@’é _

u on a r SLI, .eS nse.1s rLLnterprete as .M, sse an |1 S
ot gi van 5 vapgrsol St for npieeh G REFSY by, ey PR BO TR Beie
used randoni yofdAdeaghdstani B gtiredi arqrepgatefder enstsainaperiodi t y gradati on scal es
in the successi veThehkSonsdtStoNge fiRGcARRAHaRAR A 5R64384 (RS hadndrialal |

cases WLh 6 DONSGONSSEHLIHE RUldh, RbMIHG i RIERRS unil 0, EXATBLSHs?S
(pulsation of the appropriate button} should be given afier application of the
10 corresponding stimulus with a decision time of 10 seconds. Thus, each test (cold, heat,
thermal pain and vibration) should provide data from 3 responses assigned to 3 stimuli
of the same type but of different intensity.
The covering material of units (1} and (2} is hard (not flexible) plastic, similar to
metal, in the same way as the internal structure, for external protection and protection of
15 components.
According to the disclosed configuration of the device, the assessment
procedure is carried out in the following way.
The first (1) and second (2) units are switched on.
A self-test is carried out of said units, testing among other data, the battery
20 charge (33), the date and operational status of radiofrequency or infrared

communications befween both units.

Assessment test for sensitivity to vibrations

Turning the sleeve {38) of the first unit {1} clockwise (the sleeve may be
25  optionally located on the distal end, corresponding to the vibrator outlet) while holding
fixedly the shortest porflon (38) of the casing (3), the vibrations applicator (12) is
telescopically extracted from the first unit (1).
Then, the applicator (12) is placed in contact with the skin area just before the
nail bed of the first toe of the right foot, then on the second toe, and continuing in the
30 same way with the left foot. If necessary, one may proceed in the same way with the
upper limbs. The contact between the surface of the applicator and the skin must be
complete.
The insulating rubber plate is placed under the skin bed of each finger explored.

The vibration test session is initiated.



30BDCD CDAD CDBD 12 The patient nust indicate to the second
unit (2) the perception received of the stinmulus. If the stinmulus is
identified, the affirmative (yes) button (23) wll be pushed, and if
the stimulus is not identified, the negative (no) button (24) wll be
pushed. Each response is assessed in the quantification progranme as:
5 Response 1: success (stinmulus detected by the patient). Response O:

error (stimulus not detected by the patient). The test
result is deened abnormal if the group of responses gives a success
10rate | ower than 75% If nore than two null stimuli are given

positive responses by the patient, the programre enters

sel f-suspension, indicating on screen that the test has failed and
the need to start again; if the error pPérsists, the software will not
all ow continuation with tests until 48 hours have el apsed (the tine

needed t |O) consul t Thél@onﬁfert@éxamnfarbntd‘f\ QiorkbsH sttt B tésrﬂéd @:ﬁd!oﬁ’sfshh’@é\"attblﬁlar e
personne

per cent age of “cbiFEct E?Cgstﬁqr%ggé gg'geéﬂ%v‘\‘mmgwﬁ’t'ﬁe ast8<é'?8fu %Ft'r?LH and 12
response unitrespohseshe result is 75%or less, a warning flashing red

light will cone onnd %cieﬁﬂi&ﬂo&’ foﬁ’-tiﬁ%ﬂé’bdsrﬁén&iéﬁ)ue "yiasnﬁﬁ ﬁa@édldﬂg(ﬁmﬁtehaﬁ
test resul g I fso c:re]c?tchorl]c%r Fr%ch has% éne%c ée%drr\r?r}/e soﬁware ln& alléa lrnqﬁje nlts c|f tq;eor m

per sonal conput’er resen nureri ¢ and/"of" graphi ca
Wth these va¥ay€d)- one can |dent|fy for each area explored the stage
at which the inpl Gfmﬁieﬁsﬂheb6S§t|51uﬁi£da3|st/b‘ﬁ9@5@m[ﬁnsﬁyﬁ5)t for sensitivity

to vibrati Onslntermeéllate. mtEXsuti]ltbr) mﬁer]isﬁ ?g%lu(ﬁ :nggﬁg Eln%s Lt%r?s\(t: s is

| ocat ed on the Itle coun%erc
fixedly hol di #YeRBARORGRS Y RIBILITT ('lw)on orRve Pfes'r@a%ciah@rro sf)fh a Pwetfon
25t enper atur ecfaindilitdaerdgeid paidte Swdthrod -atoo un( Bel b @m el ko {286)2) wane

wi shes to use, AL&:denkaM6E%h) 5.77 um, B)2.38 um, C)1.19 um, and D) 0.01 pm.

The mode in which each test is camried out by the sofftware programme is
selected randomly as regards intensity and order of application of each stimulus
according to the pre-established values in A), B}, C) and D).

15 The time duration of each stimulus is 1.8 s and the pause interval between each
stimulus is 13 s.

The beginning of the test is signalled by the lighting up of a red-colour led (36} in
the second unit (2), and then the response must be decided (pulsation of the buttons on
the second unit (2) by the patient), as the green-colour led (36) of the second unit (2)

20  lights up. If the patient does not press any button after a stimulus, the response is
interpreted as missed and is not given a value.

The stimulation programmes indicated are used randomly and distributed in
different intensity gradation scales in the successive tests, using the described

alternatives and in all cases with 6 non-consecutive null stimuli, such as, for example:

25
1° 2° 3° 4°
A D B D
A D c D
B D A D

30 B D C D
Cc D A D
c D B D



By using the sensors of the unit an anbient tenperature neasurenent
I s made. By neans of the sensors of the unit, a skin surface
tenperature neasurenent is made. 30A sim |l ar neasurenent is made for
the vibration stinulus, quantifying the response capacity to the
stinmulus of the patient. In this case, the sensitivity and
specificity of tests should be validated by contrasting against the
nmethod in CASE IV and with patient controls that are healthy or 13
di seased, determ ning responses obtained according to sex, site

expl ored, age and physical variables. " " For a better

under standi ng of the specification, the references used in draw ngs
are listed below. 51. first unit 2. second unit 3. casing of first
unit 4. vibration generating neans of tlBe first unit 4'. neans
generating col d-heat 105. on/off and control nmeans of the first unit

6. daga ' nfug rrearpﬁe Q%tueﬁth{%é ﬁ.ﬁ.@ﬁ? tdRE Sechnd Qﬂ{t &) ﬂ!ta %Qr'c@dﬁoﬁ"%@é\%docff iehe
second uni stlmunjs I?theoslilm%sa Ijgsldentlfled t?le a l(r:ngl)ar%we ygé) button {2%) WIP%B pushed
and if the stimulus is not identified, the negative (no} button (24) will be pushed.

Each response is assessed in the quantification programme as:

Response 1. success (stimulus detected by the patient).

Response 0: error (stimulus not detected by the patient).

The test result is deemed abnormal if the group of responses gives a success
10  rate lower than 75%.

If more than two null stimuli are given positive responses by the patient, the
programme enters self-suspension, indicating on screen that the fest has failed and the
need to start again; if the error persists, the software will not allow continuation with
tests until 48 hours have elapsed (the time needed to consult the error with the

15  distributor and/or healthcare personnel).

After completing the test, the result in percentage of correct responses is shown
on the screen of the response unit. If the result is 75% or less, a warning flashing red
light will come on (optionally a sound alarm), indicating that the test result is not normal,

The resulis may be transferred io a personal computer and represented in

20  numeric and/or graphical form. With these values one can identify for each area
explored the stage at which the implemented tests are.

Assessment test for sensitivity to vibrations

By turning the sleeve (39) (or the sleeve located on the end with the Peltier
plate) counterclockwise and fixedly holding the longest portion (37) of the casing (3), the
25 temperature and thermal pain stimulator {Peltier cell (16)) one wishes to use are
deployed.
By using the sensors of the unit an ambient temperature measurement is made.
By means of the sensors of the unit, a skin surface temperature measurement is
made.
30 A similar measurement is made for the vibration stimulus, quantifying the
response capacity to the stimulus of the patient.
In this case, the sensitivity and specificity of tests should be validated by
contrasting against the method in CASE 1V and with patient controls that are healthy or



1510. arms of the tuning fork 11. central point of the tuning fork
12. vibration applicator 13. Teflon button 14. rubber washer 2015.
speaker of tuning fork - piezo-electrical elenent 16. Peltier cel

17. rotational axis of Peltier cell 18. turning axis of the casing
19. ejector arm 2520. button pad 21. first area button pad 22. second
area button pad 23. a first button 24. second button 3027. port 29.
skin tenperature sensor 30. anbient tenperature sensor 31. slot 32.
proj ection

13

physical v s
For a better understanding of the specification, the references used in drawings
are listed below:
5 1. first unit

2. second unit
3. casing of first unit
4. vibration generating means of the first unit
4', means generating cold-heat

10 5. on/off and control means of the first unit
6. data input means of the second unit
7. data display means of the second unit
8. indicator means of the second unit
9. tuning fork

15 10. arms of the tuning fork
11. central peint of the tuning fork
12. vibration applicator
13. Teflon buiton
14, rubber washer

20 15. speaker of tuning fork - piezo-electrical element
16. Peltier cell
17. rotational axis of Peltier cell
18. turning axis of the casing
19. ejector arm

25 20. button pad
21. first area button pad
22. second area butfon pad
23. afirst button
24. second button

30 27. port
29, skin temperature sensor
30. ambient temperature sensor
31. slot
32, projection



14 33. batteries first unit 34. base | ayer of rubber
first unit 35. warning neans of the second unit 36. | eds
i ndi cat or neans of the second unit. 537. part of casing 38. pad of
casing 39. sleeve deployed 40. stemof the tuning fork 41. guides
1042. support element 15 Clains 1. Device for assessing

t her noal gesi ¢ and vibratory sensitivity, conprising: a first unit (1)
configured to apply to localised points of the patient a plurality of
stimuli conprising vibrations and tenperature changes, 5a second unit
(2) for gathering data communicating with the first unit,
characterized in that the first unit (1) conprises: an outer casing

(3) 14

33. batteries first unit
34. base layer of rubber first unit
35. warning means of the second unit
36. leds Indicator means of the second unit.
5 37. part of casing
38. part of casing
38. sleeve deployed
40. stem of the tuning fork
41. guides
10 42, support element



vi bration generating neans (4) and neans generating col d-heat (4')
configured to act directly on the patient, which are arranged i nside
the 10outer casing (3), nmoving linearly with respect to the casing in
order to deploy fromit at the noment when the stinulus is applied,
and on/of f and control neans (5) configured to activate the first
unit (1) and to vary the intensity of both vibrations and
tenperature, in that the second unit (2) conprises: 15data i nput
nmeans (6), data display neans (7), and indicator neans (8) of

di fferent operational stages of the first unit (1) and in that the
communi cation between the first unit (1) and the second unit (1)
takes place by neans of a two-way W rel ess transm ssion neans. 202.
Device of claim1, characterized in thdf the vibration generating
means (4) of the first unit (1) conprise: a tuning fork (9)
that has two arns (10) converging in @bﬁ%ntral point (11), from which
poi nt a vibration1 atorsépgg ﬁ ects t.k whi ch has a
Tefl on or pol yvyn|1 P{ORSETIP, "ThE P'ﬁta?do‘??ﬁ‘ﬂ'asﬁ'??’ AT Py e
application of 306 figgk t"mt (A beppiigeredtte apiieto Igzglispdbpeinta et e pffientraepliralits of
unit (1), said apatmtm@b@psns(x@z.))rah@is@gdféﬁﬁé}@t@k&ﬂaﬂgesthe outer casi ng
(3) througg a rubber wa £29- el ectrlcal

Secon unt{ v(/lg)t Flc)rc%ar]]eruzgl commun atln 'bﬁré Irtllgmﬂsun?

125 to 128°Hz or & Spéaker enera elng
fixed to the freecﬁﬁaﬂﬁﬂeéabﬁaﬁhﬁmﬁyoﬁU)%ﬁwﬂ%ﬁbles of the vi bration
generating neans (4) radpdlengshfitapugh the central part of the first

nit (1) casing (3). Mol nahel ok Ails YenSRGARIEECPA 1

that the nmeans generatin
conpri se: a PeIOP“f@Pfe@éq pet dirgly ph&e FI%“EGW*F@&%G”@%?%W&‘B? e
accordi ng1to an axis (olié) cmignanmomug Brfeallyowitth@sdedt 1 thg) caxigSn 0i8y) toof

the casing (3) to an A PSR A Hﬂ%tﬁ R I aid
turning axis and that%%Q&%oRHec ed 1 eﬁ éﬁlam%%a&%e&%née l'inearly
wWith 16 on/off and control means (5) configured {o actlvate the first unit (1) and to

vary the intensity of both vibrations and temperature,
in that the second unit (2) comprises:
15 data input means (6),
data display means (7), and
indicator means (8) of different operational stages of the first unit {1)

and in that the communication between the first unit (1) and the second unit (1)

takes place by means of a two-way wireless transmission means.

20 2. Device of claim 1, characterized in that the vibration generating means (4) of
the first unit (1) comprise:

a tuning fork (9) that has two arms (10) converging in a central point (11), from
which point a vibration applicator (12) projects, the end of which has a Teflon or
polyvynil button (13}, the arm forming an angle of application of 30° with respect to the

25 mailn axis of the first unit (1), said applicator (12) being connected to the cuter casing
{3) through a rubber washer (14) and a piezo-electrical element of 125 to 128 Hz or a
speaker with coil {15) generating vibrations being fixed to the free end of each arm (10),
the cables of the vibration generating means (4) running through the central part of the
first unit (1) casing (3).

30 3. Device of claims 1 and 2, characterized in that the means generating cold-
heat (4") of the first unit (1) comprise:

a Peltier cell (16} that is connected rotatably according to an axis (17)
perpendicular to the turning axis (18) of the casing (3) to an ejector arm (19) that is

parallel to said turning axis and that is connected to the casing (3) to move linearly with



respect to it according to a direction parallel to the turning axis
(18), in such a way that, in the retracted position of the nmeans
generating cold-heat (4'), the Peltier cell (16) is located in
parallel to the arm (19), and in a deployed position the arm (19)
projects fromthe casing (3) and, once deployed, the Peltier cel
(16) turns with respect to the axis 5(17) of the arms end (19)
adopting an inclination with respect to the axis (18) of the casing
(3). 4. Device of clains 1 to 3, characterized in that the
casing (3) of the first unit (1) is tubular, or circular outline, and
is made of a material of great hardness and resistance. 105. Device
of clains 1 to 4, characterized in that the data input neans (6) of
the second unit (2) conprise: a pad of 1Buttons (20) divided in two
ar eas, a first area (2) of buttons for the input of the

data corres po%@ﬁé&&oﬁt%c&ﬂr@ﬁgﬂ%la(aﬂecﬂ&nﬁd’rﬁlgl'tg%eq@ﬁﬁéaﬁsll()l B)aﬂ(%uéhhaewgﬂﬁé
corr eSpondl ng nmeans ?fﬁener atin

i cond
ren of but { oA SBBIPL G Mo PO T 45 PATS AR P
when the pat i lecrted inlparelef fodtw: aam4t9).rant insg deglagkd position the arm (19) projects frop
second butt o 249ingt @ﬁsnd %nd@%ﬁl@ﬂedm@ 'Pett:@recel?fﬁﬂ) eMhs »d@]e@s;!&ett tolmieemsl fy

That "t he corIm @4 et eepntas i Moot w0 Spefa v aRiedin feuni

(2) takes pl aseing{B)r adi of requency or infrared radiation.
Device of clains WimewRe oflha ey, ickRsktdribed i aat %Q@asfrig (Stof kst 6n1{)(1

conprises a ski sensor erature
sensor (30) t'ﬁafqbﬁe{rgrrﬁ'{cH%r t codsg a)dﬁ%toés Of tef'aﬂbmcegrrea{fuhrare "t ?)nd

abl e to carr yreggigncehe assessnent. 8. DeV|ce of claims 1 to 7,

characteriged i n thadvick becifiink $tto 4Mbnbradtdrized RINRAL & RQUMLEFeb® (BN the
second unit ( ot (31) nmade in the second unit (2) and a
projection (3 WPQEQHQE?@Jl%tO said slot (31) associated to the first
unit (1), in such aPagalbuliensCHeividedinitvsaredse coupl ed to each ot her,
form ng the device. 3Q9%rstDava ¢B Dbuktdnaiftrsthd ifpot &, the iataadirespoddel ton

that the first (1) an@g?ﬁﬁ)e@&er(a@gf Mé%ngfdfr)gﬁtith%%g{ggé{rr Bond%??otthgﬂn ans

battery (33). aracteri ze
that the ffrst unit (BPESIRBFIEBREN: one of its bases, which it rests
on the ground dur amip sesendaired di Buttbey {(22)scomarigingbber Iayer (34)..

a first button (23) that is pushed when the patient identifies a stimulus,
and
a second button (24) that is pushed when the patient does not identify a
20 stimulus.
6. Device of claims 1 to 8, characterized in that the communication between the
first unit (1) and the second unit (2) takes place by radiofrequency cr infrared radiation.
7. Device of claims 1 to 6, characterized in that the first unit (1) comprises a skin
temperature sensor (29) and an ambient temperature sensor (30} that determine the
25  coordinates of temperature to be able to carry out the assessment.
8. Device of claims 1 to 7, characterized in that the first unit (1) remains coupled
to the second unit (2) through a slot (31} made in the second unit (2) and a projection
(32) that fits into said slot (31) assoclated to the first unit (1), in such a way that both
units are coupled to each other, forming the device.
30 9. Device of claims 1 to 8, characterized in that the first (1) and second (2) units
are fed by at [east one battery (33).
10. Device of claims 1 to 9, characterized in that the first unit (1) comprises on
one of its bases, which it rests on the ground during use of the device, a rubber layer
{34). .



17 11. Device of clainms 1 to 10, characterized in that the
second unit (2) conprises visual warning neans (35) appearing on the
di splay neans (7) and/or aural configured to indicate exhaustion of
the battery charge, and in that it has a port (27) for communicating
said second unit to a personal conputer. 512. Device of clains 1 to
11, characterized in that the indicator neans (8) of the second unit
(2) conprises a plurality of leds (36) of different col our,
configured to |ight up when neans generating vibrations (4) and

col d-heat (4') are activated. 13. Device of clains 1 to 12,
characterized in that the data display neans (7) of the second unit
(2) conprises a screen (44) located next to the first (21) and second
10 (22) areas of buttons of the buttonlpad (20), configured to
display at least the follow ng data: the date and tinme, the nunber

and type of test b@'ﬂwlcgaﬁ’d’dlrﬁéh Bulb; cHaRBte 840 irfth & Heehid uhlﬂ R adHhpritast

and in total, .an erc et ec tient,
T et sty PRI 3e e Ol Dl IR [ Endd "’H'F‘EC"EF o 1o
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and second ( 29ecensiung (2) Compﬂsem plurglityyef @ﬁﬁaﬁ@h@fld&fﬁreﬁtCO@ul‘séPfogwe%to 'ls?t t he
first (1) andusaenitatsdenstbidgSibralibnsat) dn@asid-hektdherd eliva@al ng

paraneters: batt eﬁ? &U,@é ?fecalr%mpfoel? chta%gfeﬁ{eg n%?’th Sc!%ltaﬂdlép?a rﬁé gﬁ]gf and

i nfrared comruni cation s vibra
appl i cat or (1§ s$eBHIHNE) EFMPIIFRS IFREN I ﬂ%‘éte# pexd fo hpifiest {21) andasereny
(3). 10 d(p2yar@saeBnlend of@ie Huiten eid2@f contigireditd igdlayan leagthd f@dndiy

(12) on a & 0call 26068 8y Ghe, £2 nlifiel|ndlod t§4$'b'am§fcartn@@ o, iRt sche of

the right foot, continuing € Seco t oe unt et |n9
foot, then CO?WEI"}?GFWCWGFW“F ifetolek pRd g pereeqtage §Eﬂ5‘§‘éb??é?ffqd§’y\7\'ietpr? ?W‘re
upper |inbs. @) ifhaeansnérrdibaa totrdidtidtadrletab he;amosemmb@bledo édnagewithof

an |nsulat|ng“%ggg%reggﬂkp f).- application of a

plurality of vi ations of different intensity on each finger, said
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g).- pul sati oy nhaﬁn$ tfehqisviceoftclainisot to ddaharefterizagindhat £ eargnibesuthedfiolivirgns,
of the first ton (21) of the second unit (2) if the vibration is
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b).- implementation of a self-test by the first {1} and second (2) units, of at least
20 the following parameters: battery charge, ambient temperature, skin temperature

and infrared communication status.

c).- deployment of the vibration applicator (12) from one of the ends of the first

unit (1) casing {3).

d).- placement of the end of the vibration applicator (12) on a localized area of
25 the nail bed skin of the first toe of the right foot, continuing with the second toe

until completing the foot, then continuing with the left foot and subsequently with

the upper limbs.

e) placement under the ball of each explored finger of an insulating rubber plate.

f).- application of a plurality of vibrations of different intensity on each finger, said
30 application being alternating within a limited period of time.

g).- pulsation by the patient, for each of the different vibrations, of the first button

(21) of the second unit (2) If the vibration Is felt, and of the second button (22) of

said unit {2) if nothing is felt.



18 h).- quantification by the second unit (2) of the percentage of

vi brations detected by the patient, to determ ne a degree of
sensitivity. 1i).- deploynent of the Peltier cell (16) from one of
the ends of the casing (3) of the first unit (1). 5)).- placenent of
one of the sides of the Peltier cell (16) on a localized area of the
skin of the back of the right foot, continuing with the left foot and
subsequently with the upper linbs. k).- application of a plurality of
cold-heat stinmuli to each linb, said application being alternating
within alimted period of tinme. 10l).- pulsation by the patient, for

each of the different cold-heat/pain stimuli, of the first button if
the stimulus is positively felt, or of the second button if it is not
felt, after each stimul us. m.- dBantification by the second

unit of the percentage of changes of tenperature and pain induced by
col d-heat det ect eg) akdi€atiBeheRO sech® HHRYBNIhE Berdragd BN ScAS detected
sensitivity. by the patient, to determine a degree of sensitivity.

i).- deployment of the Peltier cell {16) from one of the ends of the casing (3) of
the first unit (1).

5 j).- placement of one of the sides of the Peltier cell {(16) on a localized area of the
skin of the back of the right foot, continuing with the left foot and subsequently
with the upper limbs.

) k).- application of a plurality of cold-heat stimuli to each limb, said application
being alternating within a limited period of time.
10 1.- pulsation by the patient, for each of the different cold-heat/pain stimuli, of the
- first button if the stimulus is positively felt, or of the second button i it is not felt,
after each stimulus.
m).- quantification by the second unit of the percentage of changes of
temperature and pain induced by cold-heat detected by the person, to determine

15 a degree of sensitivity.



