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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,
i.e. to a device for injecting nedication to a
patient. 5lnjection devices generally conprise a
surface for contacting the patient's skin, which
surface has a through hole for passage of a needle

connect ed t,q;2-BY GALLENGANE HaBgET RS %X&{?ﬁrgd SMh SR

One purpose of the 1nvention is to Increase

securffe/ p&seHefivaAfon ?@%id&&g(gn iﬁﬁedti@h i) i.g?’:’d §%levice for

10To this end there is provided ah injection device

ihjecting nesdicatibnnieda patiesn toa patient, conprising a

surface having a through hole for passage of a needl e,

char dojestion devices faemenally caomprises & sgrface dpacontactng the patient’s
proximty sensor for detecting proximty or contact of
FhimerhishsHrfaee iesa Yupwoh heledferpassage of a ngedle connected to a

capacj.tive sensar ., ,preferably so set that a nere

'PSH'[CQ en 8?"%"?%@_%}&*96&69%5% surface is not detected

Snd/ %n% EﬁchE%t & C}h@'iﬁveﬁﬂﬁ)rﬁ i§%0 ﬂ'[ci\feﬂeoméeéecuﬁﬁy of 54 9Ra handling
ry |eat her, wood, plastic, nmetal, ceramc, ¢l ass are

&% pcEieh bvice. The injection device may include a
control unit which allows injection of nmedication only

when Ttethie h@thdre it peodded an ineetis’s deVick ot mfedti@viRedication to a
particul ar setting of the sensor, detection will occur

ratni, josoprising aidurface Fdvingwe dhronigh hdte fordtasshgedd\a needle,
is properl % pl aced on a sufficiently |arge naked human
gagctafised by fartherngaraprising ereanasiivenreximiteenses fahdetecting
arm where inj e%tion shguld t.ake pl ace. Ri sks of
IRk ORI NG as PRIl 56 ShFECeher ef or o
redu 1] ' ' ri .

Glerije c itivd &Qiéo?'?% g?érl]féfe%lygg% g{afl{hta% mlaH?C lrzglgttgggof a finger on

mechaniSMTOf Moving the ween“a re
S AR AR ARLoR Dol B850 2 R elohgs, o cotion
dripneattbr, vd i, pRigtice idthl cefdificC RS @re Wbk Hetected.

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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all ows the nechanismto nove the needle fromthe

retracted position to the operating position only when
detection by the sensor occurs. Such a feature,

conbi ned with the above-nentioned setting of the

sensor, prevents the needle from being noved out to

its operating position while tRe injection device

rests on a 2 hard surface such as a table surface,
wiardisucfage subh aala tahle swrtatiee whinh ¢avjldibreakiibeueedle st njure the
a feature also reduces the risks that the user's sgén

HSPTDBUGR aifeRiHrRIS rodlurasderpks (et ibe 4per AR AL
504 T D 8 AR SR 5 A6 e ¥ Fecton avic
Gepondagt btbgr SmoSHin a3 MERIER dolic B R the

ahvéitorparesifinet iy 618 afpernddd dépendppegiaims.f rom t he
reading of the follow ng detailed description nmade

wi t h r@fher éateresandnadvanpageseef the avésend inventibn will be apparent
Figure 1 is a partial perspective view of the outside

drom the deading eﬁtf@dpm\@@gidﬁﬁal@kﬁ%ﬁwaa% madegwitlhy refgeence to the
i nventjon, sone.internal conponents of the injection
o%?ﬁ%@e@eqrﬁ\ﬂ'%ﬁg i agrammatical |y and partially

e FEFETi agr ammat i c: artially
o1 oot ronbotEy Tae aT peais Fiod oPEMRILHE e B mEdRation

in the i fjjj@ionUbiRVA&Rrdif§ 2% HewveRtid 8ohityBidrh@N¢omponents of
15- Figuré 3 is a diagramof an electronic circuit to

whi ch t héheeingeetion desiceming howeverudiagrananaticadly raecit pediially shown

Figure 4 is a perspective view show ng three

el ectr odé‘sd@fecglmeﬁl; ternate enbodi nent of the

825?2 ie-t g%e&ﬁé %ﬁlﬁ Qt{g% t"f?g‘? Sﬂ{yé]gl%ﬁgggs BP a tcggaci:ig\j/eeg}chpnqny sensor
included in the injection device according to the invention;

- Figure 3 is a diagram of an electronic circuit to which the electrodes
shown in 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 3c, 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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20Fi gure 1 shows the housing 1 of a nedication

i njection device according to the invention. A bottom
wal |l 2 of the housing 1 conprises a through hole 3
permtting passage of a needle 3a. The needle 3a is
connected to a nedication container 3b inside the
housing 1. A mechanism 3c, in%luding an electric
notor, is also provided inside the housing 1 for

hol dimag péﬁﬁa%ﬁbﬁndﬂ@oﬂmétbtﬂﬁim walllZe adRidenttd 108 through hole 3, a
25cont ai ner th its needle 3a so that these

setemktiirsu@aholgbs ckmsed diyeareelectrically isulatisg elementf4in the form of
i nside the housing 1, and an operating position in

ahastic foll ebonsisgl te tbsge?ﬁemalmgce b the bettem rvtﬁilg% Trhﬂ @d@mal
clReBlbolelSeit ol SebBRS bElhin VI S508kbe1Rbn Mosgantiay

fI%pc@r%t%&n%LLr gﬁgiﬁmkéq%%dgg té&g’\e@% r{:ﬁqﬁﬁq sszTh?gilé’s?|3q6|l 4 has a

céh%@sﬁé Gaéhd?ih?éé éﬂré}i?hi yidegyuBadi Tk %lﬁﬁ/@tsd‘e 6% &iacent to
formof a plastic foil bonded to the external surface

tted tHrbegth theCGTamfdlloWs pEreofetheerontdursitiiatdrough Hofee3. The
plastic foil 4 and of the bottomwall 2 define _
streigit Bislesd, Sulefineregetheyasomar. tbeacaviersigfingd by he straight

i ntended to touch the patient's skin stic foil
sifgsd, HisdBicalRd 0 B eaNg e der 8 .lrgragﬁg eB)l@%fére?ewgr 10

péova%‘? (GRS EpSnESish tshwBEh i Hiedridicd AR Aol

TR rSing J%Wtr?zlag@% 7 :th8 pisdtich |l HQEESS N ﬁ‘ur?ﬁ“é'éeén Figure 2)

The cor ner y t'he straight sides 8,

stippb&goAdtsShtensal SArfheS 1 ¢ twe Wdpiar afetait lemroa@des 12,13 of a
emtter/receiver 10 10 provided for data transm ssion

chpaeiiea prdyémity pensoroﬁhel two etechodea 1Qoﬁﬁlare bond%ed tn thengternal
now to Figure 2, the plastic foil 4 (sh
surfaeg 1drpf gglaétle)‘oﬂs%gp@ﬂeén@ﬁ nla@,e ety n%lrla"gupft% plaptic foil 4.

SR WA Sl ss o
P DO e R T B0 12
R
straight sides 15, 16, 17 that correspond and are parallel respectively to the sides
6-9 of the plastic foil 4. The larger electrode 12 further defines 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 fo 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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takes up a nuch larger area in the aforesaid pl ane.
This larger electrode 12 is slightly smaller than the
plastic foil 4 and conprises a concave side 14 and
three straight sides 15, 16, ,17 that correspond and
are parallel respectively to the sides 6-9 of the

toflaf Phacavs site 14 sellve Rl Seo kA NEpartion 5 i fiesymaler
elé{:ﬂj&{ 1 dgﬁcliéé %lﬁs@?@ﬂ\%' ﬁo?to b8 ﬁ'sq'\% ég req a& S AR S ctrical

as an e€longat e shape Sposed
cdmééilza 1 Q@nhb&@@ﬁ?ﬂwé&ﬁ@lﬁa? ele%trdd@ 3 %wﬁst éﬂH bfthk¥maller
paral l el direction to the legs 19, 20 of the first
elettemde t8lthat Zs fevnote droy tHehsottons R4 f the BesiepedFecddsel 8. Another
w dth wl, w2 of the legs 19,20 and the distance d
elgetrigrlaentans 25d¢ commertedio thedanges plasrode d@estthesidm 7 thereof.
t he si de 15

25 t | ect 12
Sai (BP9 AP 13 bt SERERIER 4201 ol Gpchcascted via the

SR80 o L8 i Mk
seﬂs@? éﬂr&neéd ififad REGRIusMger bf Bdanjbetibs dé\h@é t'ﬁ{e %}Bét?oﬁl@ Rircuit

0 corresponding tothe concave sid
30 |sr®s@tedascglhbt thertivoale&ibdels 1 d 39dmhbeogahe|cé cagkecithdce and
that is renote fromthe bottom 21 of the U shaped
SOrﬂélé\é§§h§89$ § edid sgpacitance calised by caa\&ppsmmrmhmmaatbpdg is

S ht portjon 23 of the snal
detPeiedy Hoa ottﬁ fiRe eng seerl ﬂe%ele&&rpti%sn1%11?manfirr@tably to

ol R S5 oAb RS Lol v e
of'thé Lﬁgﬁézd&f re%é%g 18qd8 e éﬁ@ﬁéld 'b%h&@éﬁ’f %&Fﬁc}é%elz 13 is so

bott om of t U-shaped recess
sHapledhat it8an bo@LEIHL infdenceddfesrn ei6é edtside éﬁ’(ﬁe ls8h&®T in particular

el ectrode 12, at the side 17 thereof. Referring to
byFhgae tissue. M¥hemburaedissoel appiiachés the eleetnodesctih s thel

via the electrical contacts 25, 24 to an electronic
Pttty sen By thawleetrp Seld is veoditieskihecayse buaan tissue has a

t he -housi n 1 of .the inpjection.devi

oifipPh PERHERY Har A 110s s its Tudsnghdn oEbeltaraciaied deined
byHtheRIEQftifestd 1333T9§fdr§§ sfz%Qﬁttlhk?Tar F&B&F&Jﬂg%ﬁm istHe

so that a change in sard capaci cause
magaguireatit e@chuaagthb%%ues er&tr@aé aa@.be 'Ea kéfe%@wcbf@ectrode)

shape and size of the el ectrodes 12, and notably
futtbet inercfases thaaenenﬁwiyIo&trgfsemsloec“t‘m@denﬁm/ngwf theusetsar estill
smal | er electrode 13 in the area of the U shaped

furtbepinsrepsed tydhe seall lateral igapw priwgearihe ﬁl@ctrpées 134k which
hat it b i
HrL eI i B R i s
TR S WS ol el ot 0K SRS YRR, the arger

elé&tﬁfder iz n‘fdy%éjdlbﬁoé&d\lvé %Q)sebté G ﬁSleWgﬁﬂ‘ td S&Hsdr hy thus

ferent permttivity than air. This results in a
mol'aag:eu rateiyt diste ciapproipbapesitioisihg e thainjdction ekeeict ondhRs patient’s
12, 13. The large size of the |larger electrode 12,
skithRga Which igtofeepiereackby thel nesdieda. (t he smal | er

eleqtrode 13 being a refer?nce el ectrode),
n practice, the sensor is so set fo detect a change in the capacitance
defined by the electrodes 12, 13 when a sufficient volume of human tissue has

entered the electric field generated by the electrodes 12, 13. The said sufficient
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20further increases the sensitivity of the sensor. The
sensitivity of the sensor is still further increased

by the small lateral gap g between the el ectrodes 12,

13, which is preferably I ess than the width w of the
smal l er el ectrode 13. Mdreover, thanks to its concave

side 14 which follows the contour of the through hole

3, the larger electrode 12 nay be di sposed very cl ose
vblanmeef iohean Sissunl carm beserdaiernnmgd t lon examswis, éhat a mere contact of
accuratel y detect roper positioning of th

ajfingestin @ﬁr’tmlarcfecfculd ingerpwith g extera! ﬁua‘aégome(ma%c foil 4 of

b d by th
RGO Jevses BbPp Y B ciEp 42y % 8%%53Eagy@qm¢c%ensor

B Pieshen Fierabhat ik ddtent s S RuBis s heefiot 5 tg be
pg ?ﬁﬁé‘&l &6r QXaﬁ‘)BPe &h §%r@6§‘§3aét&ate1§re seHRof. "#\r%ther condition

fici'ent 5 volume of human tissue can be so
fillfifledy 9y thetserfsol can deithat mateialasudT as aobtiaplastd, gass, metal,
finger, in particular a child finger, with the
cesamicnaartlsuiarlacle dqf (iehsoped tdoodition| aswed! astriry textile (dry cotton)
I njection device, gm te the I ectrodes 12

engdnlnaiied & bAEaatbRlesrsisaRwRen dbn dta bBLohHBty Fesact with

B PO
%5 hr@ﬂ@ﬁe 8&%@' tqu’gcmt'ai{é( Hlls&ﬁ'tq Mlnb%t\ﬁééﬁ H[lm%ﬂnskm and

rla S such as C, | ass,

oﬁ%@ﬁbt@na@afﬁé B@ﬂt@rHvValll Zlofjfh)é lﬁ}ecﬁon ﬂ@hc&é@ifa)s fé@trwh (sle@rFlgure 1)
as well as dry textile (dry cotton) and dry |eather do

forgtreaettingat enthbicofthaskin cumtarct tshefpcaiSewith tatgfigid sutfaces such as
contact with the plastic foil 4. In particular,

tatles.i etg vdnilepdlowinthcentaet of the skisigantaet syeace & \Mﬂ”t é@fit gljects

SHE{‘@@ n%%rj%;ﬁd O{ER gqo%q?’&lé%%té%cgic%%r%@r:\hpogwbﬁrg%mﬂuences
h feet 31 F

Ofﬁj‘%t%lﬁ %Lgég?eﬁ % (%3 FO o:‘ C?heagkl ﬁecont agztsegur:‘ ggree

5 W ili{hidn of t%b%eﬁ%ﬁ@&%%s%&%tﬁﬂ uhftBh ese infdction d&)lc’er allow

al | owm ng cont act e skin contact surface 5 wit
thdirjecthRinestichesdisde elmBYIdaNorS td thel patidrit eifteBan mﬁéﬁﬁdrsbutton has

al so reducing environnental influences 150f netallic
keenfraessed by the patfgndr\Vithitbe above settings, the sensor according to the
invention improves 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 or on 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 senéor 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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Activation of the sensor causes a control unit in the
injection device to allow the injection of one dose of
medi cation into the patient after an injection button
has been pressed by the patient. Wth the above
settings, the sensor accordin@ to the invention

i nproves the patient's safety since the sensor is
act i hatsbawaria Rigise D) theplestrpaig dirsuia BPRidle sansongesprises,

L5 i B L B et
u%graref%éﬁg? él’%e(%g IR RGS ﬁ{g:s%%éb@%ﬁg c%Hfi%@x‘é%’to"éfelli{/%r a
not activare the sensor and, therefore, operating the

peRb&ietsigial Bbid 80ttt QU OthCRHGSR dildideat 101’ dohnBeted to the
expel | ed out of the device. re particularly,

oufet DU of theetirher eicduitdR biatd @sistor ROCDHaBO kOn ant ¢nerefore
the sensor is not activated will_25 not cause the
recsiisetheperiodisesignalada gaid resistdieT e paader elerisods 131ig directly

bR 58 Yo B bt o
. | e. f ' LI ' ' y

o AP PP, B DL M U 551 SRt o

fiRed SBRYME b3 B\BYK Ragacitd? € RI7EFT0DRF hefe! d fitst terdfndlicohRécted to

sensor conprises, according to a preferred enbodi nent,

grolind™®id &iseeohd téthinginooRhetulty tisy mplutdVBDuaske RESET of the
reference Texas Instrunent TLC555CDR and configured to

tidedricireuit 82 pAresidiar ROOaf 158X kQ hes adirpiierrolirl cahrected to the
Iargier el ectrode 12 i;s connected to the 5output QUL of
quiRLtQ R of Hhe et cisguit,$2apd feafisstdermppakofdhe sesirioy RODS, and a

recei ves, the nal, .,vi,a sai

300 RS EEE e BEARELABS A SR ¥ PR T ane
ASESTHD ! Bl 298 PR U b iy g

doRRBEERd YOHra &RPhseebnd fanfihalRbnAétetitd ti2sééshd terminal of
connected to a fixed voltage of 3.3 V. A capacitor

redietor 00bCttotas larger ekdctrode rM2nAl Zernen déoxteecirduit 330is also

ground and a second term nal connected to the inputs
ondesh forrisiostatia discharge(ESDY) protecBm. A resi stor R006

o R b 4 B B SR s % i R ¥
7 P L35 0 532 AT SRR B8 oy e o

égéc%ﬁc;b%stﬁ”q B, eré?ﬁﬁﬁméﬁ tisé € 8RRA I oIEORE fiRid é@n&gtegﬂ% the

ITst téerm nal 15 connected to ground and a secon

dl6dtrodesl12c agner! edpdcitahbefierdny theldikaridesi12, @siis thanged,
RO0O5 and to the larger electrode 12. A Zener di ode

whicle regult8 3n aschainge gitlee frdguaeriayroféhe periodicsigral. A processor 34
di schar g{e (ESD) protection. In the electronic

eginneglied tadhe putat QU Fogthediner giruitid2drientsvhgn thedrequency is
cgvit/ %r%g%llgg{églath %%ppgi l;g%ettﬁ{;)%t ctffié\n{?%@ﬁeinrc%/lgetlov:;’ %heOI Spe%ggeséted
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 3¢ 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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20 el ectrodes 12, 13. When human tissue enters the

electric field generated by the electrodes 12, 13, the

capaci tance 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

out put OQUT of the tiner circiit 32 detects when the

frequency is below a presel ected threshold. Detection
andther meeharesmy(nbtsoownhier presiing otesicationtandeibbs pgrforming the

corresponds to an activation of the sensor, i.e. to a
'nﬂﬁ$@@t|on of the prOX|n1ty of an object. Activation of

LB? t Efg{gs’tfggfl'lgu@o%tq ﬁep \{aet @%Qingl yc%%heso& F,l's?ﬁ érl\ 2R alternate
8&% ﬁ% PPehfidh ¢ éllﬁgrlggéjé %;e OB 8N 1R eldttrotel 4D and a

e nee i'S nove t's operating position
srﬁaﬁl rbi’é?@néé)el%@ﬂbﬂémmé MRsHsuPEmanéletPed®B0tH2e the same
medi cati on contai ner 3b through 7 another mechani sm
sifapet astheveipcttade ¢2 sbbivnrig Figroe @afThenetenencehelectrode 41 is

performng the injection. Referr;ihgto Fi gure 4,
foamed e flat\fecm wiatinoytienpka beniaatal str %mr&ﬁaﬁoelanar with

oS B B PR R AR AL EpdFamsnt and
t The
refifoR Al dhes MG AT M GRER SLE BB Totha e s
emBbBIT1E® Tf ?Ildi,gérzo‘ﬁ}’es‘?d'eé tﬁefe%d{%@eg)ﬁoaﬂ | B é&fébﬁﬂgéﬁl ﬁf this
portion o ent metal strip 42, and is coplanar with
aldflafeérhbodieesht Rpnigrseseatbirg emﬁperﬁéailohreldﬁrdﬂb 44 Hkhe
nmeasur enent and reference el ectrodes 40, 41 are

compeesdtion dgctzogde 44is disposdd in3g plankearallal e theoplane defined by
enbodi nent of Figure 2. Besides the electrodes, 40,

therymessiTsBIen, 98¢ (PIPTEReS cleclraden @ higbd SRt é&%%?qesfé@“ the
oBelrbis . Sh e icopBetiy S e Frrdibnch Wil 4, HrgBlaly, the
rllng@ﬁ g:f %gtrc?éielhﬁ?? HEB cfaﬁ e AL Eﬁﬁ&?@ BF& second foil 45
cer

aln distance fromt
11t ReparRflERo4Re féi43 and 16GatEPBAGE Rihel @idesr theff@n &a CEhe shape
el ectrode 41. Practically, the 15 conpensation
otthecdonasknsidion eletitapiesttisarstamtally woeespandsiteethef camtour of the
second foil 45 that is parallel to the foil 43 and
messatardentrele¢ttecodenéier si de of the foil 43. The shape of
t he conpensation el ectrode, 44 substantia . e
cor r £8P BHEROSEPTthe conmensalion e'@ﬁgoﬁ%géﬁ e‘?'rﬁ'?ﬁ‘ft the electric field of

PR N THEHE T B
gﬁ:@a‘f‘hé ¥ ﬁ%r ?g&]\te c‘ﬁ%BéQﬁ tBG%E%&f@%a‘f‘ﬂﬁh&hﬂd@ﬁeﬁh}eﬁhon

tectron l"ace. conpensat i on
delneet |fé)dﬁ»lcﬂﬁg tﬂ'i@ﬁué&t@n&iﬁ\ﬁcet With hBaas! bengetelbted a8 8 prosur
device, i. hol ding the injection devi ce with hands,
plezedeing of thb deviee pntpleumph akianEhe compemnsatien elestroded4 also
human skin. The conpensation el ectrode 44 al so shields
shistdscthelestyc fieldl. d hisTisiimppgantipbiniegiiontdaviges that agnpowered

devi ces, that are powered 25with batteries. 8 CLAINM
with batteries.
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Injection device for injecting nedication to a
patient, conprising a surface (5) having a through
hole (3) for passage of a needle (3a) and a capacitive
proximty sensor (12, 13, 308 for detecting proximty
or contact of human skin to/with said surface (5),
characterised in that the capacitive proximty sensor
cCipiiises an el ectrode one side of which is adjacent
to the through hole and has a concave shape that
follows part of the contour of the through hole.

I njection device according to claim1, characterijsed

by flojechen d@wﬁgrf%mmytlagm%ﬂlomm 3 Patient, GAMPRISIY dsdrface

on of when detecti

Isgjngg} hf(a\ilgg antr OLQ%)aft\ 23} %fgsggqe g%:n@% Ia@B a capacitive

e
bet ‘@Wto?wﬁﬁ'éé@%ﬁ%o%%? tdﬁactﬁ%%&j% fhae Hlleec‘(/égé%fbltn@“&ommlty

an operating position, need

pr Otsrelmgeﬁcémgﬂsé@antellt!&m o SideDF wHicH 1§ a‘cgaéérqlto @hé through
(35) allow ng the nechanism (3c) to nove thé need

( 3a)hdle anmtithas o edricaveeshapeshat fatlotve pantofihe pnenmurruj the

posi tion only when detection by the sensor (12, 13,

30) tbetighsholénj ecti on devi ce according to any one of

claims 1 to 3, characterised in that said capacitive
proximty sensor (12, 13, 30) is so set that a nere

ot uBRGHon sBvise b IS GBI - cAStsISsed b Rither spmprising a

8; pgé@%# gﬂrnﬁ?@%@@%@é&giﬁjéﬁ% bf}@teﬁg%)uﬁﬁ'o whep dtetectlon
SUbﬁ%ﬂﬂE's@nk 1@3‘39550&5% cl ot hes. 6.1 njection

dev accor to’ any one of clains 1 to 5,
characterised i n that said capacitive proxinmty sensor
(12, 13, 30) is so set to substantially not detect any

3.o0f tlhjecfioh devicegoratding & slairdry chataoterjsedr lyy fustiteheomdising a

7.1njection device according to any one of clains 1 to
6, dhachartismi(dedfar maviag thaxneediafda) betwecpraratraatgd position,

sensor. (12, 13, 30) is so set to substantiall
det degida e aﬁvrpﬁea% PN aReRinepesitian.dn %%th%n%%élﬁ ¢3a)

et aplrbtrugersammorri th%I tﬁrough hole (3), said control unit (35) allowing the

mechanism (3c) to move the needle (3a) from the retracted position to the

operating position only when detection by the sensor (12, 13, 30) occurs.

Injection device according to any one of claims 1 o 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.

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

detect dry clothes.



8. Injection device according to any one of clains 1
to 7, characterised in that 10feet (31) are provided
on said surface (5) to prevent contact of said surface
(5) with arigid surface whilge permtting contact of
said surface (5) with human skin. 9. Injection device
according to any one of clains 1 to 8, characterised

6.1 n tihpictidd gaividecrpanding Yeapy oxe of claimerisior5,ahapactetisedin that
first electrode (12), consisting of said electrode, a

sec aaid eanmmvmpro(xiﬁly defisori(dg, 43,c3hdssosetto sibstantially not
first electrode % and neans (30) for detecting a
chartiggestranyefdhe dliyvina meatedals: doy ¢attonp dakieathsy. of

human skin to the sensor. 20 10.1njection device
according to claim9, characterised in that the first

70 ST iy P ALY A gorees
igrf 6§ chp %cntl\}elglgﬁél ﬁ#ﬁ@ﬁ'scﬂe{‘f 33’§(9)% gg%%ékps%%bmlally not

arac eris at Sal |rst an secon

el ecddroetamydfdhe ¥slovithg nﬁ’étéﬁﬁ%edloéﬂ pRsti®theRdl ceramic, glass.
surface (1I) of an insulating el ement (4), said

i nsul ating el enent (4) having an external surface
whi ch defines at |east part of said surfaceg havi n
8.sai dnjectionglevicel accoBling td_enslznerqf@taimm el racterised in that
accordi ng| to any one of clains 9 to 11, characterised
in feet(31)are prowded on said surface (5) to prevent contact of said surface
(5) with a rigid surface while permitting contact of said surface (5) with

human skin.

9. Injection device according to any one of claims 1 to 8, characterised in that
said capacitive proximity sensor comprises a first eleétrode (12), consisting
of said electrode, 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.

10. Injection device according to claim 9, characterised in that the first and
second electrodes (12, 13) are substantially coplanar and disposed in a

plane parallel to said surface (5).

11.  Injection device according to claim 10, 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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that the first electrode (12) surrounds, at |east
partly, the second electrode (13). 5 13.Injection
devi ce according to claim 12, characterised in that
t he second el ectrode (13) hasoan el ongate shape. 14.
I njection device according to claim 13, characterised
in that the second electrode (13) is disposed within a
12J- sHajeetion deeice {ctB8)dingto any obg df lstaims ) for Bt, oblaeadterskd in
(12) and is substantially parallel to the |egs (19,
20) tbat thedirst electrede t12) stierounds, atdeastastly ithe secend géertrode
recess (18). 15. Injection device according to claim
14, (3Bhracterised in that the width (wl, w2) of said
l egs (19, 20) and the distance (d) between the bottom
(21) of 15the U shaped recess (18) and a side (15) of
he (fii I r (: i ' t. r
13 ar dolechbn SeFRe b ig CBRRTR: St hacihe cBnd
(13) ' [ j éﬁéygrding to any one of
cl aierlr?sét%%dét Qﬂﬁg{abﬁbﬁgg?gﬁ sed in that the lateral gap
(g) between the first and second el ectrodes (12, 13)
is 20smaller than the width (w) of the second
14e| edhjeatien d&8ice dctording éx tiaim 1de chamciarseddnrigat theasszond
one of clainms 12 to 16, characterised in that the
fir aledrass (18dds disppsed withinga U-shaped resess ¢ bPiadefined by the

el ectrode (13). 25 18.1njection device acc

di t
any Teesleptreda| 12 apdis sbstanialspaipLiedheled T, 24 of the
0), f tecti [ id it
comrrisistueds ¢ £ et Py Tne Uiiad reRlss (Gl cr
delivers a periodic signal to the first el ectrode
(12).

15. Injection device according to claim 14, characterised in that the width (w1,
w2) of said legs (19, 20) and the distance (d) between the bottom (21) of
the U-shaped recess (18) and a side (15) of the first electrode (12) opposite

said bottom (21) are larger than the width (w) of the second electrode (13).

16. Injection device according to any one of claims 13 to 15, 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).

17.  Injection device according to any one of claims 12 to 16, characterised in

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

18. Injection device according to any one of claims 9 to 17, characterised in
that said means (30) for detecting a change in said capacitance comprises
a first electronic circuit (32) which delivers a periodic signal to the first

electrode (12).



11 19. Injection device according to claim18,
characterised in that the first electronic circuit
(32) is atimer circuit (32) having an out put
connected to the first electntde (12), a triggering
i nput and a threshold input, the triggering and
threshol d i nputs being both connected to the second
1%el dojectide deyBp.aczording teclairori 8d ebarastarisedridithat the first
claim18 or 19, characterised in that the frequency of
t he gleetrenic eireiiyR) isl aﬁémrsclwts(a?hh@\am@m%%t ciingcted to

in that, said nme f or detect e in said
capdBe fiss St Raa i 10 LT SaRaRGnpt, 8%

cue Hgbeis ppa SR B EGH0RE i RPRT 5&%%@40“‘&@%"5 e

InJ %&ﬁg& che according to any one of clains 9 to
arac rlsed by further conprising a conpensation

electrode (44) for limting the electric 15field
generated by the first and second el ectrodes (40, 41)

20.0 dnjetien dienicd sceading 2o claiel@ 61010, dharastedssbindthag the
to claim 21, characterised in that the conpensation
el edteqeimcy o4 the pedodip sigrail depengs ansajsheapacitance, and in that
pl ane 20defined by the first and secaond el ectrodes

( 40,said neans (é@hf%aeé%ptm 3 pbarge khepid capasitance fytther
gggtqré?rr?prgfess?q]age@qrﬂs Iegfrggﬁcgrgztgitzi%g/fo?8e{ec%88 rz]adawatn%et .ﬂ said

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

21.  Injection device according to any one of claims 9 to 20, 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.

22. Injection device according to claim 21, characterised in that the
compensation electrode (44) is disposed in a plane parallel 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).



