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| NJECTI ON DEVI CE W TH A CAPACI TI VE PROXI M TY SENSOR
The present invention pertains to an injection device,

w0 2@7/088348 devi ce for injecting nmedication to BCT/IB2007/000199
patient. Injection devices generally conprise a
surface for contacting the patient's skin, which
surface has a through hole for passage of a needle
connected to a nedication container inside the device.
One purpose of the invention is to increase the

securit use_and_handl of an ection device.
To 1 haRtr e R Gt BBk SR o
| t
S BB (AR08 eRRalB BT bledn sS4 2, Fa Yeuiomfer
injectlﬁg"f‘ﬁécﬁ&&fdnsfoda E)éh%l'ﬂr.t her conprising a capacitive

oxXimty sens of detecting proximty or contact of

hhj&noﬁ ldleRicee/geridhahaé Fﬁéé aGRirfatBYocépaatiing theSparieht's
is preferably so set tha a mere contact of a finger

skin, vatnick audasa hbacethrsugio holicfoe passhgedf aneetld cormientéditcsa
such as dry clothes, dry cotton, dry |eather, wood,
medlCBt'@BPDGTaIWtIQSIdedhe@IﬂVme gl ass are not det ect ed. The
include a control upit _whic

ection dev mw
éﬂwwgrmee%tthsﬁnﬁ s daiNsRaine serityef uee |38F| handling
Wth th b t | it
ofan| giéqt'ﬁg%&}@gfcua; ection vviel ia g\égufa;nldciunja[ectsieonl \r/]vlgl I
Eﬂl# BHE dhard i¥ ﬁ?@\ﬁae& A i ﬂfé\‘:h&ﬁ d'e%m%rfSPﬁ{ééé‘tm@ AeaRa8On to a

rcrently ge na

patient ydljnﬁﬂlém{g b@r@h@’hé\f |ﬁ9§1a tﬁ#&l@h%lé"fbl%éﬁsa‘gﬁ%f% needle,
i njection should take place. Risks of accidental

charaeteriséd bydudhemesinpesingra eapaditiver prbgineity setsxerdor déecting
i njection device may further include a nmechanismfor
proximityomepntaet ofduuman iskindedrittasaidtsusfaced position, inside
_ﬂé;ddew ce, and an operating position, in whi ch the
PRAPRAIHG BRSO Bﬁ$ft‘3f?é>'¥ 21 é@bﬂ‘ﬁﬁ@l rgereraRtachel g finger on

s o 5 386 el BB B0 s By goton
dry Ie%ﬁ%htv{é&ﬂi , %ér‘cg:"f"ﬂ‘?é{aﬂ %Eﬁacrﬁfcf’ala@é dr8%ot GRaeCCUr S.

The injection device may include a control unit which allows injection of
medication only when detection by the sensor occurs. With the above particular
setting of the sensor, detection will occur and injection will be allowed only when
the device is properly placed on a sufficiently large naked human body area, i.e.
typically the body area, such as an arm, where injection should take place. Risks
of accidental expelling of medication are therefore reduced.

The injection device may further include a mechanism for moving the
needle between a retracted position, inside the device, and an operating position,
in which the needle protrudes from the through hole. Preferably, the control unit
allows the mechanism to move the needle from the retracted position to the
operating position only when detection by the sensor occurs. Such a feature,
combined with the above-mentioned setting of the sensor, prevents the needle

from being moved out to its operating position while the injection device rests on a
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conbined with the above-nentioned setting of the
sensor, prevents the needle from being noved out to

WO e@7og83uat i ng position while the injection derg

rests on a007/ 000199 hard surface sJuch as a tab?lémow000199
surface, which could break the needle and injure the
user. Such a feature als@ reduces the risks that the
user's skin may be accidentally pierced by the pee

hard suBes stibie a8 setmblessnfans, iwtgch beuldrijreskitiem nggdiecand Wr@?he
particul ar enmbodi ments of the injectjon.devic

user. Sacicarfehtore alsotraduces tiat ”%iﬁ? thabtheaseises q?"ﬁ rT{'EI"Vek(?%lppended

o ATt BT S B i
ol | owi n
Ay A RSBt o
mventlcﬁ)e%rte @%fln%%rlﬁl?ﬁé @ndé&‘ﬁeﬁén&é\ﬁ dihsd. de of a

ron in ec on devi ce according to the

O{h\éﬁ? ReAtfes ér‘idTEdVéﬁtégégbf apesent swehtionavill b eppeeent
devi ce bei ng however di agrammti cal cé: and parti al |

from théh@w nprof died fcﬂldwmmmdetalledl@lagsgrlptl@ made Wit refeERi oSt ot%
el ectrodes of a capacitive proximty sensor included
appended driaevingg wcwhieh: devi ce accor di ng to the invention;

whiGirereisc GaRteb B PeRtMRvIa of ora 5 ridicion
el é@gfﬁcaéée@?:e%ﬁ gll'd'jrif ﬁcg the ln\\%ﬁ%ﬁﬂe@%}%é‘o?\%mﬁéomponents of
capagi t: i ni

eI o D e R e T Shows The

hoqﬁlda)gea lipksa nedi cation injection device accordi ng
to the invention. A bottomwall 2 of the_ housing

ﬁggﬁgpgfe% nsaaT Ecbps oieg\goh’wmel&cpedas of am@ppggiyg@éommta sensor
conhaluded mzmeenrga?@lnf@?@;@éqﬁg{F\%Cttoidﬁé@\fggﬁ”eﬂ ggt on

L heroota ipa sawarmel e Bisdion S agoBREh I5¢ el Reges

mdélgzo%ﬁ ?n Figure 2 are connected;

- Figure 4 is a perspective view showing three electrodes of an alternate
embodiment of the capacitive proximity sensor included in the injection
dévice according to the invention.

Figure 1 shows the housing 1 of a medication injection device according to

the invention. A bottom wall 2 of the housing 1 comprises a through hole 3
permitting passage of a needle 3a. The needle 3a is connected to a medication
container 3b inside the housing 1. A mechanism 3¢, including an electric motor, is
also provided inside the housing 1 for holding and moving vertically the medication
container 3b with its needle 3a so that these elements 3a, 3b can take a retracted
position, fully inside the housing 1, and an operating position in which the needle
3a protrudes from the through hole 3 to pierce the skin of a patient. More details of

the elements 3a, 3b, 3¢ may be found in WO 2005/077441.
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container 3b with its needle 3a so that these el enents
3a, 3b can take a retracted position, fully inside the

whowsiossy44, and an operating position in whi

, ¢ hP€TYEB2007/000199
needl e 3a protrudes fromthe through hole 3 to pierce
the skin of a patient. Mire details of the elenents
3a, 3b, 3c may be found i3n WO 2005/ 077441

. T/1 B2007/000J99 In a central portion of the bott
Inal dentral Ed[rti@ﬂenﬁthé bottbm waH 3y gbljao:@ntetdst,heathg%@ghlaolg@, a

through hole is closed b | ' i i
second ¢hreoghthole isrclosas by amQﬁég%&]é@ﬁ%{t%é%lé%ghﬂ%Erli fht)el {Eﬁ@ of

_external surface of the bott L) 2.
2 plastic faf Aoasedfo teerioaw sirtpge o e Rataf vAlZ Bt SERhn)
: a .
sutaco s a5 e HESLEEHLAH ¢ ddpis it sttty
0i , ' , - o
ret conf e [RGB DB AL bhre i echd o oss

concavg %ﬁcge g aﬁﬁ%{ﬂfé&' dtPAIghipsidés 7f 8f BeThotbneaveosideltais adja Ko

e strarght sides 7, 8 define together
the thrdi@fitiole Bunditews i aittienorttier efithal ireudly be's %,ﬁ§ is

truncated so as to | eave room f i nf
straighiesties 7 Brisfive degethor proounere Fhecormen e hfhesstiiont
i 0 ;
sides 8|n Bvis ttr@lnpatgqrs(@ {QS tq \@g05|r§é|liqc r%ﬁﬂpﬁg{%@iﬁﬁ&%ﬂrﬁgﬁgﬁ {4 N9
~lines on Fiqgure. 2 uppor . i. L
prOV'deé\iS’;fStEﬁ_‘ Hﬁﬁ%ﬂlﬁ‘_{oﬁ be netbg / olg 8J£cl&i9 ?O%%rdg]@' %ééﬁ{p@t‘@r_ H
Ltive pr 1 4V, .
R bn e BB 2 ol e et 1
suppoéﬁo bh it iﬁf{éﬂ]ﬁq%ﬁk@@e 3 1w Sopiandr instais ellecrbdes 12hé3 of a
astic toil 4. One, 12, of the electrodes 12, 13 is
capacitié Brdxdhig sehdan Theawotdlectredes 2 otikanesbonded {q thedstaipal

a much larger area in the aforesaid, pl '
< rtacs el plaigo Tl & ingiriafinesaBIATe ek s paTALE| P ALE PIESKE, Pl 4

4 and conprises a con id i
One, 19, déthadieotiatos 15 141 EUChdaSsRd AmiSBer SIERpEp 4% i
respectively to th

takes qpé M 708 ¥ BARS PEsR TR JBRt pectRe 12 s

in
o538 e B TRt gl oo
straigl'}et es@@%sgﬁ i’Sfé] f‘lﬁetgat;‘u é’?i%c?ﬂl\d;lﬁlﬁg %gzp'gltalhllglh refjélp;eggigﬁslgﬁq» :&gb sides
6-9 of the plRge 1diP4. Bie Rirgéhelekirode 1@ factheodefines a U-shaped recess
18 between the concave side 14 and its opposite straight side 16. The smaller
electrode 13 has an elongate shape, and is disposed within the U-shaped recess
18, in a substantially parallel direction to the legs 19, 20 of the first electrode 12
formed by the U-shaped recess 18. The width w1, w2 of the legs 19, 20 and the
distance d between the bottom 21 of the U-shaped recess 18 and the side 15 of
the larger electrode 12 opposite said bottom 21 are larger than the width w of the
second electrode 13. To leave room for the infrared emitter/receiver 10, the leg 19
corresponding to the side 16 of the larger electrode 12 is shorter than the leg 20
corresponding to the concave side 14 and a first straight portion 22 of the smaller

electrode 13 that is remote from the bottom 21 of the U-shaped recess 18 is offset
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formed by the U shaped recess 18. The wdth w1, w2 of
the legs 19, 20 and the distance d between the bottom
wQ2m708848he U shaped recess 18 and the side 15rPOf/1B20€7/000199
| arger el ectrode 12 opposite said bottom2 1 are
| arger than the width w of the second el ectrode 13. To
| eave roomfor the infrared emtter/receiver 10, the
| eg 19 corresponding to the side 16, of thg | ar e@
to the coRlcaE Biite14 Pelatives troa secondh sHaighé PREEPHES © mee§ﬂa i ng

to the concave side 14 a

electrodef1 3tthat snelbseeto edatiasy @q %ﬁh% i gf’ggﬁf"fi ﬁ%i)‘t%g%ﬂ@ rAt"{ ﬁgc@i%al

rom
bottom2 1 of the U shape S [ t e
contact%ﬁﬁ:@@@%qt%tqwergpﬁﬁ?r 6&56§§§§C%%®es rog{){:; t8 SI|g)1§))&;|{éi?on

slectroda ket R tiRe ftim BIERbGe2 .81 RAU drapeliaseeds Mmother

aped recess 18. el ectrié(%z]atlB ¢
Q0L ac | helestratie dr, at thetside ereof.
e‘ec’“'cagtcc’{]%&ttgﬁﬁs8§n§§§8§§%lﬁﬁy?%iéectrode 13 that is renote
F\fﬁ‘fé’n'i‘?n he ﬁ@@rfeos'ﬂtﬂe lw@feléétmdé&mmeajaweee@@scqrmec%wﬁethe
el'ectrical "contact 25 is connected to the_l_araer. it
electricdl !c%ﬁtécﬁg Q5lﬁ4 t@tantdlr:sctsird@ :]:lmz'w?L g@mﬁiéhe caRAcYe APy
igure 3, the two el ectrodes 12, ar e Yol
sensor, \pravitied irgide the bausing it fdhs 'IZQPf'%a?}S'Cﬁn?@% g&%%?@ﬁf‘g&ﬁa"t
circuit 30 of the capacitive Brox m i d
30 is designadisalthatdherine RIEOGER 1% i%oé)éb}?etbgﬁ?‘ggt%‘%aﬁ agitance an
The el ectronjc circuj ' | a5 MimarBodtiyW
so that g|@nggdasa ?a%'téﬁ{;% ﬁég%%%g? I%iir a cggggpt ance aﬁdy\?o

that 8 me | | fsicaRAGhE aRstrotiessied 1By and notably to
deteCtegpgbaﬁﬁcn ng %Hrfi{ibr?sﬁt)djys/l is detected. Thanks to the

' atreahds ttes sialet slectinde Astinghg area
the facf@%?ﬁ\éé"%g%fﬁ dsctddd 12's s $

that the larger electrode 12 S””O@‘qi the
of the \$2RbbEA reteust T&dRe Bledtric fitld kategepfthe iplealfooRap Is SO

recess 18, the electric field between Ehe el ect

0
shapedlthat itZanshes easilydptdencas from t@grpLgél\%gég i r|\c§, S Q‘h;ge cular
fromthe outside of the sensor

by huntarstissse. whi@en hurgR tissue @@pgg@gﬁéﬁgﬁe&}%tg&%sz’gzt,?%Sd fihgan
12, 13, t it vit b ectr! .
permitfiilyi Sges ﬁ*@ﬁéé&lcﬁ{?&ﬁy qnf‘)‘aﬁféd, eéé‘@seeh%tah't%sﬁé ®lad d S

I'Ssue’has a different

- erm tid ui L res i | i fheacapaeitgace tiefined
differe ta%%fm'{tgﬁxw%ﬁe?i?‘nwe@é by t'ﬂ’leﬁ"eel{ gﬁ?ﬂr‘%%ce)s 12,6%?%. e

! | h tThe 1Aedaze of it lnoger dlactrads ¢R, whichtis the
byther?zéécg@rd?r?ezﬁzt’qgl ectrode (the smaller electrode 13 b

measRefiRheERREBAE! @RS sk, electrode i 3ibeing adeforenee Slectrodd),
St sehaitivity of the sensor The Sensitivily df RS sefiSor is stil
furthesifBaases the sehsitivity of the sensor. 1he \}
further increased by the small lateral gap g between the electrodes 12, 13, which
is preferably less than the width w of the smaller electrode 13. Moreover, thanks to
its concave side 14 which follows the contour of the through hole 3, the larger
electrode 12 may be disposed very close to the hole 3 and the sensor may thus
hore accurately detect a proper pbsitioning of the injection device on the patient’s
skin area which is to be pierced by the needle 3a.
In practice, the sensor is so set to detect a change in the capacitance

defined by the electrodes 12, 13 when a sufficient volume of human fissue has

entered the electric field generated by the electrodes 12, 13. The said sufficient

3
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further increased by the small lateral gap g between
the el ectrodes 12, 13, which is preferably | ess than
wo b@7mssdth w of the snmaller el ectrode 13. Mor eBOUBIB2007/000199
thanks to its concave side 14 which follows the
contour of the through hole 3, the larger electrode 12
may be di sposed very clos® to the hole 3 and the
sensor may thus nore accurately detect a proper
volume R Bukrianiigtgieodart be sordetemiioed dieviexample, tthét paarepentact of

skin area which is to be pierced by fhe edl
a fingerpiraparticelar aehilddinger, with te adernay QEtO %ﬁggﬁ?lL& of

the injogtin Vs cARPORVELIRE SHTRARST 21 G e%i@%ﬁ%’t@iﬁ% feftor

whereagﬁeéorrgégtfrpfj tF'grﬂr g f?‘rfliarrégtb#iiEhum:\nwthl%gés E%dc@ &'%2 %? behe
¥ condié
perforn}qqtqg(é%{g?tqplpaéﬂ | ﬁﬁg@ﬁd '?éd tr]itial %@?rcﬁﬁ?ﬁ@t ﬁg on

fulfilled Wtﬁé@ns&lﬂ £ERGR tAAt haeerRliastcic asavdod) pidstichglass, metal
ction device, opposite the electrodes 12, 13, ?
ceramié Cﬁara@\mawuredtm es aobwet)woadiien, asouit a%dryoﬂexme(daf egt on)
the patient's skin vvherethelnjec&{ronlst ? t with
and drypbaﬂmrrrknlnof antivateaths senser ahan heyarg broygftdntogontact wi

sensor. Another condition fulfi I | ed e s
the plagiéc foila. Irmesicuias the sating CROGE S ‘Fe'hﬁﬁfé“‘ﬂbﬂ It

ass, ne aI

detect%th?&:g;;:h gglaalp c%u | j?) f%(élh %&?dy c{'| ﬁa |ﬁ§§53ﬁ0§§&1 Rglhskpnand

ry | eather do

other n&%ﬁ{lgfést !tﬁl/ﬁa{)ﬁtt@ﬂgN%Ff Ff 'Ehé/@z&ititoh%\ﬁéeehﬁé i3 (seeFigure 1)

asti In particular, the

for pre?ﬁﬁt H&Pﬁo@@ﬂt Sethewkth Edyatbcheuritesk withi fiat migid sletfaceseslich as

ry clothes. To facilitate discrimnati nfg
tables t@&mnﬂerwmnng sbntaghdf thiehskin maniact atigace havithosefbabjects
2 of the Injection device has feet 3 1 g’@%
such aEll"gmnm $kint Eheﬁeew%hpeﬁglts:glspg@plugmgtqmnrg[gm@ Apflygnces

surface 5 with flat rigid surfaces such as tabl es,
of metallic surfapes 2.8 FERRSHgirednt act of the skin contact

Act Lgtggqggﬂ%qﬁq@%gfcggg %%&%nﬁéfgnﬁh fHam cﬁ}Sh Rtevitk&o allow

nvironne

the mﬂ@lq 1? cesdg% gﬁh%dléeﬁloﬂ%foaﬁ\%?at%ng aftéPQﬁ%ectﬁerButton has

e Sensor cause a control unit in the
been br%gé yrihé outight. VeittHeoabdleesétiings tthersensonaecalding tofthe

nto the patient after an injection button
mventl&‘ﬁmproves the patient’s safety since the sensor is activated and the
injection is allowed only when the injection device is properly placed on the
patient’s skin. Placing the device on an unsuitable area, such as on clothes oron a
hard surface, will not activate the sensor and, therefore, operating the injection
button will not cause medication to be expelled out of the device. More particularly,
operating the injection button in a condition where the sensor is not activated will
not cause the needle 3a to be moved out of the through hole 3. This avoids
breaking the needle 3a by moving it out while the injection device is placed on a

hard surface such as a table surface or accidentally piercing the user’s skin while

the injection device is being handled.
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been pressed by the patient. Wth the above settings,
the sensor according to the invention inproves the

w@aio7e88446 safety since the sensor is activat eBCHIEROOTBO199
injection is allowed only when the injection device is
properly placed on the patient's skin. Placing the
devi ce on an unsuitable d& ea, such as on clothes or on
a hard surface, will not activate the sensor and,

AshlofirPinerigQRe B adhiengletthenit iejreait BOrf e sENSQV ¢AMPIIES,
cause medi cation to be expelled out of the_d?vicerb

accordif@tea pasteired| embydinud atimey dreeit Sg; cremsreiai aYERle o

condition where the sensor is not ac

i t i) | t
under refareneet Faxasdogirungnt T O885HRR @“Glﬁon%)'b\d?%g%t 41%"6’8& %o
periodia SigpakEt C}’@pa\/é‘k{d‘ﬁ ﬁ@?zﬁ%&#@ﬁ? kﬁec dé}xemﬂ’@

pl aced on a hard

output iRy et Rl 70 B R e ORE o RO r R et oo

e injection device iﬂs

ived @ | i 5i8tdri THe endller ehetreldect? isrditsctly
recewe%?l’béggﬁ{ié@g Sﬁnﬁleasgggs}grl conpri ses, apcordidﬂrﬁ to a
connecRiEbahbaHg§&MeslinpRRTRIG dridittie threshaild it d. P of the {jmer

aval | abl e"under reference Texas |nstrunent TLC55§C&)I$
circuit INdhednpuWBD and RESEEOf theimenereuikP AEg capnegied o a

tput QUT. The | | ect 12 i
fixed vallapaantapa N ARrapAGIR QT ek 100Tcpes adssURENEe) Bnddhted to
RO05 of 30 kW .and theref [ [aet!
aroundangrapeoea Sinaatised T SDRRARESE  the
 direct {4 A9 RFt RSk h
timer citHAE Shr AFORR TR CHr LA Ao R Er e R o e e

| E@{l ' tbherirkt fEemikalrof tiné rédstar RO05, and a
output?&ﬁﬁéﬁi&h;éd %Pg'rﬁﬁﬁg a\(E;igl t agé of 3.3 V. A capacitor
secono%g%iﬁ)él cLARBEF® thefshialler Rsctioal 1 and ée thelinpotsy FBIR@Nd

an

a second term nal connected to the inputs VDD'n%gd
THRESBPHE Bfnet kictit 62r Adiapaoitor G206 af A8 3Fshas afislgeHnIngs o

kWhas a first term nal connected to. the outpu T of
connettbd to igneund and @ se@nddaEming! ﬁo'ﬁﬁ“?@?glt%ﬂ'fﬁ ﬁ%‘l’&'}# te%a? of
resi stor RO0O5, and secpnd. t i nal,. con : e
resistos RO0Seandfther |@€Q;erle§e‘§ﬁlf?q gzt'ﬁ zgf‘ﬁbﬂl@%ﬁ%& @tg‘%’dfs%ﬁ%%s
of the tinmer . cigfcuit 32 i+or C006 of 10 nF has
PTOV'dﬁdf?rré?cﬁr%nﬁﬁﬁit'ﬁgl'scg'g%eegﬁ%[g) ?@’%‘??{Tﬁd and a second

&ﬁ@%"e‘ §%§tr§§ﬂ{‘ﬁ£&uﬁ§aé ShdViS irS BRAIRE 3t enireqlierdy ofethe pediodic

_ _ _ rger el ectrode 12. A Zener di ode
signal%u'h‘flﬂ't}y B2 tinfePbifuit 32 depends on the capacitance formed by the two

electrodes 12, 13. When human tissue enters the electric field generated by the
electrodes 12, 13, the capacitance formed by the electrodes 12, 13 is changed,
which results in a change of the frequency of the periodic signal. A processor 34
connected to the output OUT of the timer circuit 32 detects when the frequency is
below a preselected threshold. Detection of a frequency below the preselected
threshold corresponds to an activation of the sensor, i.e. to a detection of the
proximity of an object. Activation of the sensor followed by operation of the
injection button causes a control unit 35 to control the mechanism 3c so that the
medication container 3b with the needle 3a is moved down to its operating position

and then to control movement of a piston of the medication container 3b through
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provi ded for electrostatic di scharge (ESD) protection.
In the electronic circuit as shown in Figure 3 , the
wo e@gussisy of the periodic signal output by theCT/iBRe07/000199
circuit 32 depends on the capacitance fornmed by the
two el ectrodes 12, 13. When human tissue enters the
electric field generated by the el ectrodes 12, 13, the
capaci tance fornmed by the el ectrodes 12, 13 is .
anotherfhadeaflsmyihot showaidrexpelliag rhedigatiarf apdéhis pgifemeipadhe
the periodic signal. A processor 34 connected to the
injectiomut put QUT of the timer circuit 32 detects when the

f i s bel resel ected th i
Refoding GuiENES Abs IcarabiiEs prodeny seasst (Ifed in o et
. ds t ti ti f P
embodiga et i reniAs onlicke A Bl méarefiEhe blectroie 40aid o
t L . b Rine e
small, e Bicublel AithateaBERid b ddea0 Rag the same

shape ﬁﬂ@@égﬁb&é 190HAWAH int hguﬂ?ﬂl Tieé referermet eleatrods K 1vis t h
e needle 3a is noved down to its operating position
formedyta filER ctandgLtat portionmf ertesnt nostabstpipst2 mnsk iSagplanar with
medi cation container 3b throughB2007/000199 7 anot her
and surechded bintiie oteashoement electiege Ko; }Faerpg@@gggmp =Tale

th f ] the inj ion. Refecrr.i Fi 4
orr oAb Do S5 b BB 29 8 i

ernate
nmbodi nent he i ti ' ) .
embodifaaRl ETIHEE 21 BEPFBANGBIEGIA05" S0nr T e anssed in this

altern %g&%&ﬁﬂﬁgﬁgéomﬁgg%ﬁﬁw, erilafioh/86rdde hasThde

ctrode 12 shown in Figure 2. The

compehggtfr‘&?g eHBHEUS Rdfisposkd if d larepapailel té e plane defined by

rectangular portion of a bent netal strip 42, and is

the mczRateRaRt and FefarshceuslsomodtedBys t, s ancertain gisdapce from the
el ectrode 40. The neasurenent and refer encs edbec I ol?le:%h

clectrofi@s 40, #1amnad s corneatdd ity the mfersnce legtroas4 1y Pragtically, the

t he enbodi nent of Figure 2. Besides the electr
compehsation leteatiadect4 issdigPpsed AN &g |NNEF RuifaoR A B SraRE 1o 45

_conprises a_ thjrd, conpensat, | ' 4BN&he shape
that i Ganplah ool e SRR o g F Bl 450 he shep
of the @grrn%lelnglaticgr? e}e%?ro@lleail?sSﬂtéﬁ?ﬂly%rresponds to the contour of the
measurement electrode 40.

The purpose of the compensation electrode 44 is to limit the electric field of
the capacitive proximity sensor to the area where the skin detection should take
place. The compensation electrode 44 thus prevents that handling the injection
device, i.e. holding the injection device with hands, be detected as a proper
placement of the device onto human skin. The compensation electrode 44 aiso
shields the electric field. This is important for injection devices that are powered

with batteries.



t he measurenment and reference el ectrodes 40, 41, at a

certain distance fromthe electrodes 40, 4 1, and is
w@omiest4etd to the reference el ectrode 4 1. PrarCT/tB200%000199

the conpensation el ectrode 44 is disposed on the inner

surface of a second foil 45 that is parallel to the

foil 43 and located on th& inner side of the foil 43.

The shape of the conpensation el ectrode 44
CLAIMStantially corresponds to the contour of the

measur enent el ectrode 40. The purpose of the

conpensation electrode 44 is to limt the electric

1 ol 5 6 R P el ek 24co
fq?]g}%‘%ﬂfg: 'tt?n%H%'h%&lé gﬁ%efpfégéi%q% - Of SYieBHfR (3! cHiraeterisad by

tion~devi ¢ I'ng the injéction

ﬂ&“ﬁi Soﬁﬁffgiﬁ?g%ga%vg YOGy sedsar Prapes; 30) foratatedting

vi ce ont 0 human skin. The conpensati on

Sfcﬁéﬁh[’c?‘éﬁ cHAtat 9 hahiaal skin tdiwitelsait sudade B)d. This is
I nportant for injection devices that are powered with
batteries. CLAIM5S 1. Injection device for injecting

2. Irgovign dovinp GGAIONRD B By floENBRSLIRECERY Hi B EpmPrising 2
3a), ch ter.i by .furth je £
PO (LD BGP plaws Ineetals o BRREBh M wBRHRt R by
%i?§§$$%ﬁ(ggoq§h§&a&&}gn to/wth said surface (5). 2 .
I evre

according to claim1, characterised
by further conprising a control unit (35) which allows

injection of medication only when detection by the

3. I§8ehén Géaicejé’oco&ﬁh%@@claim 2, Bhatatterdsedhy farthiereomprising a
according to claim?2 , characterised by further .
¢necharismg3e) ferchaving the BegdiedBanbeiwapn asetiaeiad opiign
between a retracted position, inside the devic @n§l
anside dnadevigepand @ngperating\apsiionHp waigh the ngﬁre a

?r%ggraégﬁr@h;gg eyt Rl tam it oo Bk (o 2bitla e

3 . i Lo i

e AT € AR ThE BB, o e At Bt o e
3&2&8&%’ lbﬁsition only when detection by the sensor (12, 13, 30) occurs.

4. Injection device according to any one of claims 1 to 3, characterised in that
said capacitive proximity sensor (12, 13, 30) is so set that a mere contact of

a finger on said surface (5) is not detected.

5. Injection device according to any one of claims 1 to 4, characterised in that
said capacitive proximity sensor (12, 13, 30) is so set fo substantially not

detect dry clothes.

6. Injection device according to any one of claims 1 to 5, characterised in that
said capacitive proximity sensor (12, 13, 30) is so set to substantially not

detect any of the following materials: dry cotton, dry leather.
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4. Injection device according to any one of clains 1

to 3, characterised in that said capacitive proximty
waeenwsoss4f42, 13, 30) is so set that a nere conPEr1B2067/@0199

finger on said surface (5) is not detected. 5.

I njection device according to any one of clains 1 to 4

characterised in that said capacitive proximty
sensor (12, 13, 30) is so set to substantially not
detect dry clothes. 6. Injection device according to

. loimsion ievisepaesaringyo daiaste oigas | 198 chalalrgifinat
bstantj al | t det ect
I8 ErPAFive BgNEUYBRSOL P | gacRL S, St BBRiantigly not
d
ety 3 re BIuBRIGlerBIS o P, nictdl %**‘*‘"bsg‘*ss
is so set to subst antl ally not detect any of the

followi ng materials: wood, plastic, netal, ceramc,

8. mljéc?(i%n Fovidd1h6sdnTY Wesriycenaotdaiinsd tod, am;aram@nsgd in that

claims 1 to 7, characterised in that feet @)
feret (B teateqprogiaied arusdid seirfesy (Bbtqpreyent ceyAt tsacbq| Surface

said surface (5) with a rigid su C ng
Enition rigid suifade whincerpefngcoman pLab g f=tg ) wih

| njection device according to any one of clains 1 to
BUM@RidRt eri sed in that said capacitive proxinity

sensor (12, 13, 30) is adjacent to said through hole
(3). 10. Injection device according to any one of

9. glﬁjgbﬁ@‘l %e\tziee Qccofdiiy 8FARY bR &f chiifBal t58y chatactedseéd wethat

y sensor co rises a first electrode (12&
%ﬁﬁ%&ba&inﬂi@t prRAENity Senstaf(i 2] 18, 20)ds paizdenhtesaidtthrougs
first 'electrode (12) and neans (30) for detecting a
Godn@®. i N said capacitance due to the proximty of
human skin to the sensor. 11. Injection device
according to claim 10, characterised in that the first

oo AEE T ST b b R b e n

Ss%ﬁé capaéléx)/e proximity sensor comprises a first electrode (12), a second

electrode (13) defining a capacitance with the first electrode (12) and
means (30) for detecting a change in said capacitance due to the proximity

of human skin to the sensor.

11.Injection device according to claim 10, characterised in that the first and
second electrodes (12, 13) are substantially coplanar and disposed in a

plane parallel to said surface (5).

12.Injection device according to claim 11, characterised in that said first and
second electrodes (12, 13) are disposed on an internal surface (11) of an
insulating element (4), said insulating element (4) having an external
surface which defines at least part of said surface (5) having said through

hole (3).
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12. Injection device according to claim 11,

characterised in that said first and second el ectrodes
W@ 2®@7/0888¥4 are di sposed on an internal surface PQT/1B2001000199

an insulating elenment (4), said insulating elenment (4)

havi ng an external surfac Ovvhich defines at |east part

of said surface (5) having said through hole (3).13.

I nj ection device according to any one of clainms 10 to

12, characterised in that the first electrode (12)

13 jecfiog sevichracreriibe o eoy Aae QaRE 1D 1f 15, thadBerbed i
gﬁ%tggtﬁggﬁggtrbaig% sur n%i%cgf‘%ag Eﬁﬁ@oﬁfé ééé@ndf@écﬁade

I'nj ectioh devic cording t
qqg_n114 characterised in that the second electrode
( % is disposed within a U shaped recess (18) defined
by the first electrode (12) and is substantially
parallel to the legs (19, 20) of the first el ectrode
14 (1aR)ctibn rdwcbebgrcadnélngl-te Ietaied! 3, cbesactenisgd imthat fhg segqnsh
devi ce according to claim 15, characterised in that
telectipdr [1Ias anglongateshapsd.egs (19, 20) and the
di stance (d) between the bottom (21) of the U shaped
recess (18) and a side (15) of the first electrode

15 RaHBRIE G 2 S i dh M £ Rl Bcte 86 i BBeond
dﬁébﬁ’&‘dé‘ 8 |§'d"%)ds‘éd%ﬁnﬁ%%%%aﬁba'ré’éeéésm defined by the first

aracte I sed that the lateral gap (g) between the

félestro@@ ¢1 e flrtdntidie patdiRl td He legsqhe) 2@y ofttherfirst
the width (w) of the second el ectrode (13). 18.

| slpettdde 1 2cformed dydbedi-shaped segessnd8pf clainms 13 to
17, characterised in that the first electrode (12) is
| arger than the second el ectrode (13). 19. Injection
devi ce accordin

tochlpeiordindecer Nty Beoaractiiedd i that e width (w1,

charh ks @%m%ﬁ%ﬁ@fﬂé@nw@aﬁw aeatfl o0

o1’.(het s esﬁaﬁ%@ﬂ%ﬁe%@ ’Fr?g (ailg £9ide! B 6 tHAide¥lceRoas ¢ P2 dbfisosite

to any o to 19, characterised in
said bottom (21) are larger than the width (w) of the second electrode (13).

17.Injection device according to any one of claims 14 to 16, characterised in
that the lateral gap (g) between the first and second electrodes (12, 13) is

smaller than the width (w) of the second electrode (13).

18. Injection device according to any one of claims 13 to 17, characterised in

that the first electrode (12) is larger than the second electrode (13).

19. Injection device according to any one of claims 10 to 18, characterised in
that one side (14) of the first electrode (12) is adjacent to the through hole
(3) and has a concave shape that follows part of the contour of the through

hole (3).
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that said neans (30) for detecting a change in said

capaci tance conprises a first electronic circuit (32)
wokiocissded i vers a periodic signal to the firstPCT/IB2007/000199

electrode (12). 2 1. Injection device according to

claim 20, characterised in, that the first electronic

circuit (32) is a tiner c'}cuit (32) having an out put

connected to the first electrode (12), a triggering

i nput and a threshold input, the triggering and

h hol d . t ' bot h .
20 Wlecherodevies Aeeoso FRpagehis B FRscrL1s deiSeghce in
i m. ' 0 ’ ,
A i A 1y By iaclines s
%ﬂﬁ’rat BidchhicaiditBaNwhickQelivers 8 Pefivtiiowignalabahg éirstn
sai d capacitance further conprises a second electronic
Slédttdde ﬁ&t}) for detecting a change in said frequency

due to the proxinity of human skin to the sensor. 23.
I njection device according to any one of clainms 10 to

21 .ﬁﬁjé@ﬁggé%‘it(;iﬂéc%f:%i% (o ma0, kBB etsets fy gl e rst | "
ner at.ed. by. g J
S SAED o ol o S e
| ! .
IPer lfeérons (P st hBul 3 ahfesHRIPPREE he?
Qﬁ?&@riﬁ@%haEfﬁre@ﬁofdhﬁpﬁﬂ'srﬁéin@B@tﬁ@él@ﬁlébt@di &6 tHepseson(#0,

, I's connected to the second el ectrode (41), and
heasctrodd @®. whi ch substantially corresponds to the

contour of the first el ectrode (40).

22. Injection device according to claim 20 or 21, characterised in that the
frequency of the periodic signal depends on said capacitance, and in that
said means (30) for detecting a change in said capacitance further
comprises a second electronic circuit (34) for detecting a change in said

frequency due to the proximity of human skin to the sensor.

23. Injection device according to any one of claims 10 to 22, characterised by
further comprising a compensation electrode (44) for limiting the electric
field generated by the first and second electrodes (40, 41) to a determined

area.

24 .Injection device according to claim 23, characterised in that the
compensation electrode (44) is disposed in a plane pérallel to a plane
defined by the first and second electrodes (40, 41), is connected to the
second electrode (41), and has a shape which substantially corresponds to

the contour of the first electrode (40).



