WD 2011/ 014125PCT/ S&2010/ 000231 1 1LANCET DEVI CE W TH LANCE RETRACTI ON 2
3FI ELD OF THE | NVENTI ON 5[ 0001] The invention relates generally to | ancet
devi ces uwseaoimiteki ng bl ood sanples 6from patients, ane#cmsceowpeesii cally
to |l ancet devices activated by contact with the 7patient's skin or tissue.
8 9BACKGROUND OF THE | NVENTION 10 11[6002] Lancet devices are commonly
used both in nedical facilities and b prlvate 12| ndi vidual s to obtain a
bl ood sanple from a JdaANGEHT BEVIGEMVITH AANGE RETRAGTION: 13patient. This
is used when only a small anmount of bl ood is requi red. D seases, such l4as
di abetes use blood testing at regular intervals to nonitor bl ood sugar

| evel s of the 15patient. Cbtaining a sanple of blood usually involves
pricking a finger or other 1¢gipabt aHOMWERTIONI th a needle. In view of
bl ood- borne diseases, it is inportant that, 17after use of the |ancet,

ot hej; persons do not conme into contact W|th the |l ancet. Thus, 18an

i nportant aspect of a | ancet deV| ce involves preventing the needl e from

woun ther erson after t he patient has ctured.
The s ant01dRBe verBin " 8ihter aBheral kel vgdeniRbii bading pRERANRES

acci dental woundi ng of another 2lperson. Further, the |ancet shoul be

di spbsabre patigrdgrd mese 58ssiiBaly waapetoneyé%%seawaﬁ%emcggta&hvv&néh%o t he
devi ce being used on other persons. In this respect, the 23l ancet should

pr ef &r apbtietés skisiongjsgueise device with features to prevent reuse. 24

25[ 0003] US 6,432,120 Bl to Teo discloses a contact activated | ancet. The
devige has WD 2011/014125PCT/ SG2010/ 000231

9 BACKGROUND OF THE INVENTION

10

11  [0002] Lancet devices are commonly used both in medical facilities and by private

12 individuals to obtain a blood sample from a patient by puncturing the skin of the

13 patient. This is used when only a small amount of blood is required. Diseases, such
14 as diabetes use blood testing at regular intervals to monitor blood sugar levels of the
15 patient. Obtaining a sample of blood usually involves pricking a finger or other

16 suitable body part with a needle. In view of blood-borne diseases, it is important that,
17  after use of the lancet, other persons do not come into contact with the lancet. Thus,
18 an important aspect of a lancet device involves preventing the needle from wounding
19 another person after the skin of the patient has been punctured. The lancet should
20 be shielded, after use of the device, to prevent accidental wounding of another

21 person. Further, the lancet should be disposable to reduce the possibility of disease
22 transmission due to the device being used on other persons. In this respect, the

23 lancet should preferably be a single use device with features to prevent reuse.

24

25 [0003]US 6,432,120 B1 to Teo discloses a contact activated lancet. The device has



2 la needle holder and a triggler (triggering device) enclosing a | ancet
structure. The 2triggler interacts with the needle holder via a triggering
el enent twommimtiai28 the 3spring in a conpressed state swechsichetoobées: | ancet
structure is in a stable standby 4position which is not easily triggered by
accidental bunps on the assenbly. The 5device is assenbled with the spring

pre- b md RS 1OPsT 08 BLHORRG Al Rt o WRvise) Aciannsch 1A eLe LS er s s
potential of triggering prior to application on a patient's skin rendering
t he %deVigcQéefriﬂferggﬁbﬂ"g‘. the Q@ﬁ'@@@ erwa 2 duggeringpeiemant to madhtBiiiiec zek et al
di scl oses a contact activated 11l ancet including a |lancet structure with a
punci ur spgn@ireasampiessechstatehouch thgt s tanget strectumhis idevstablei stahdbles a
drive spring and a pivotal lever in interference 13engagenent with the

| ancet pbsitioh witdch Anatadasiy aggerediby ddeiiemalsiurgppbrahe asbembil dwer, to
nove the | ancet structure toward the rearward end of the housing to at

| easy 1gegictiighbderfBERINGSS tH§piHd rethe Riohiltred8¢El 50RE alnde®d §aeH RO tHdwe | ever
frominterference 16engagenent with the |ancet structure allow ng the

comi | cATB et 158 BRI et Bidk o LEERIPRIBLEAF S aP B Pt ure

conp i-ca arrangenent retal ni ng an ance

and is difficult taq. facture and ass le. 19 20/ 0005]. It ul d, be
dosi 1 anfiere &¥ Biraye Bl 37 Hiiecito Riftd o BB IRIOR ke rRdeNEs Shin rendsiag the
21construction which effectively reduces the |ikelihood of the |ance
tri gyer FRYCBMObKSABIe22appl i cation. 23 24 25 WO
2011/ 014125PCT/ SG2010/ 000231

9

10 [0004) WO 2005/110227 A1 to Karbowniczek et al disc;Ioses a contact activated

11 lancet including a lancet structure with a puncturing element within a housing

12 structure. The device includes a drive spring and a pivotal lever in interference

13 engagement with the lancet structure. An actuator within the housing pivots the

14 lever, to move the lancet structure toward the rearward end of the housing to at least
15  partially compress the drive spring and thereby releasing the lever from interference
16 engagement with tHe lancet structure allowing 'the lancet structure to propel forward.
17 Karbowniczek et al discloses a complicated arrangement for retaining and releasing
18  the lancet structure and is difficult to manufacture and assemble.

19

20 [0005] It would be desirable to provide a robust, disposable lancet device of simple
21  construction which effectively reduces the likelihood of the lance triggering prior to
22 application.

23

24

25



3 1 2 3SUMVARY OF I NVENTION 4 5[0006] In accordance with a first aspect, a
| ancet device conprises a hollow housing 6defining a cavity and having a
proxi mal wodoand4msdi stal end. It also conprises a 7sli ¢enr/sshidabds at

| east partially within the cavity of the hollow housing along a

8l ongi tudi nal axis froman outward position to a pushed position. The
slider extends 9outside of the cavity beyond the proximal end of the holl ow
housing when it is in the 1l0outward position. The | ancet device al so

conpri ses a needle holder holding a | ance. 11The needl e holder is rotatable
about and translatable along the longitudinal axis 12 when noved from an
initial position to an extended position. Wien the needl e holder 13is in
the Bnitial position, the sliSdMMARYORHIVENWENI position. Wien the
needl e hol der 14is in the extended position, the | ance extends outside of
the davity beyond the 15proxi mal end of the holl ow housing. The sliding of
the slider fromthe outward 16position to the pushed position urges the

needke hobOE)IN ecdRRINCEIATIHE dirgtasipelD lahddtithivicd Sormbase aftdlisiv Hd Mg
nmenber positioned within the hollow housing at the distal 18end. The first

bi asgng (g engém§n@ hal é‘Ercf)é%S?er?@ @%tdlﬁﬂ&?eﬁéeﬁla?sot%rﬁ?ﬁsésgat owar d

t he proxim n the slider 1s m)ve to t ushed posit There is

For egoi o SRt AZlR PRRRR il g, %reotfa*i%e Hbfidy rebeft A80dR of °" "

23vari oys referred nbodrrrents it wil a ent to hose ski | Ied in the
art §ha3°"t‘£ ﬁ?mﬁm/@HWHH P&ﬁ&\ﬂ“d@sa %UQF%P‘P‘?'H%t RIS R &4 Ashe
t echnol ogy of I ancet devices. 25Particularly significant in this regard is
t he Pot enitside of e canibyrieyandathediraxintalengradihelhpliow\wousing when it is in the
2011/ 014125PCT/ SG2010/ 000231

10  outward position. The lancet device also comprises a needle holder holding a lance.

11 The needle holder is rotatable about and translatable along the longitudinal axis

12 when moved from an initial position to an extended position. When the needle holder
13 isin the initial position, the slider is in the outward position. When the needle holder
14 is in the extended position, the lance extends outside of the cavity beyond the

15  proximal end of the hollow housing. The sliding of the slider from the outward

16  position to the pushed position urges the needle holder to the extended position.

17 There is also a first biasing member positioned within the hollow housing at the distal
18 end. The first biasing member exerts a biasing force against the needle holder

19 toward the proximal end when the slider is moved to the pushed position. There is
20 also a second biasing member in the lancet device.

21

22 [0007] From the foregoing disclosure and the following more detailed description of
23  various preferred embodiments it will be apparent to those skilled in the art that the
24  present invention provides a significant advance in the technology of lancet devices.

25  Particularly significant in this regard is the potential the invention affords for providing



4 la lancet device with inproved reliability. Additional features and
advant ages of 2various preferred enbodi nents will be better understood in
vi ew of twe 2defm|itized 3description provi ded bel ow. 4 5BRPER/SO2E0HHIZEI ON OF
DRAWNGS 6 7[0008] Fig. 1 is a side view of a lancet in accordance with an
enbodi nent of the 8invention. 9 10[0009] Fig. 2 is an expl oded vi ew of

| ancet of, Fi .11 2.0010 Fig., .31 n ed is V|e of | ancet
of ' g '%%%ﬁ%ﬂff Evam%d- tefabiy, deBlioRa M lsAt Ernang! Sianradestte "het s od
Iancet 15 16] 0012% > IS a cross-section side view of an actuated
(firdt dBrews Psigr gﬁ odmnfeﬁtwﬂrke bhetten undessiged inyieyw of thecdetpiled or

hol ding the | ancet in a puncture position; 18 19[0013] Fig. 6 is a

cr 0s3- sdescrption previdedvbaldwan act uated | ancet with the needl e hol der
20retracted wi thin the housing after executing a puncture; 21 22[0014] Fig.
7 is4a schematic side view of a pre-actuated | ancet; 23 24[0015] Fig. 8 is
a schematic side view of an actuated |ancet with the needl e holder in 25a

puncure position. VO 2BRIEPHECERIFTRMUOORIMRMNGS

6

7 [0008]Fig. 1 is a side view of a lancet in accordance with an embodiment of the

8 invention.

10 [0009] Fig. 2 is an exploded view of lancet of Fig 1.

11

12 [0010] Fig. 3 is an exploded isometric view of lancet of Fig 1.

13

14 [0011]Fig. 4 is a cross-section side view of a pre-actuated lancet.

15

16 [0012]Fig. 5 is a cross-section side view of an actuated (first condition) lancet with
17 the needle holder as a structure for holding the lancet in a puncture position;

18

19 [0013] Fig. 6 is a cross-section side view of an actuated lancet with the needle holder
20  retracted within the housing after executing a puncture;

21

22 [0014]Fig. 7 is a schematic side view of a pre-actuated lancet;

23

24  [0015] Fig. 8 is a schematic side view of an actuated lancet with the needle holder in

25  apuncture position.



5 1 2[0016] Fig. 9 is a schematic side view of an actuated |ancet wth the
needl e hol der 3retracted within the housing after executing a puncture. 4
5[ 0017] Rvo=w11ld¢ms- 10(f) show a zoomed in internal det aichysahotomeo2snt erf ace
of the 6needl e hol der and the slider wkth the device housing, show ng the
series of arns of 7activation, firing and retrieval of the |lancet, where,
Fig.,10(a) shows the arrangenent 8prior to activation of the slider by
presking t he device against the patient's tissue, Fig. 910(b) shows the
novenent of the s|lider and needl e hol der towards the housing 10di stal end
rel ati v0Q'® Fige Sifc schamatiapide v R6 anacd pd Anigt Withvie neeglle Roldgf i ng,
Fig. 1110(c) shows alignnent of the contact surface of the needl e hol der

wi t h3 t heeteandedwlithin thef hausing Biet exedutingsmpundterest art of the sliding of the
arm of the |lancet down this 13included conposite surface, due to the

conbd nation of the inclined surface and the 14bi asing nmeans or spring, Fig.
10(d) shows the arm having slide off the inclined 15conposite surface and

movi §ig M] Fiy<0 1008 - 03P SHW alz8ohi® mhAternalaidtail bf the ihrRlcel&izhows t he

| ancet i'ng the housi'ng of the device to puncture the patient's skin or

17t st gﬁgf@nqug%# dEﬂg’&@g?%ifhnﬁﬂ@r&e%etI’?oﬁ%i%&y%i&ﬁggitﬁéwﬂeﬁﬁgﬁns gnd Fig.

10(f an ng retracted 1n t ice as e biasing
means over cones .its 19npvenent, cgused over tension, to.leave the |ancet
i n pRbAiGTeribo 208 T9GI5AL thegrcak (hte 7y TURSaha b6 BiBshBen he
interaction of Fig. 10 of the driving 22surface of the slider and the
dri v@bl erieuta activagpnoféhe slidardynenegsing thadexiceragainst the palgnt sH$RUS: %1 anar
surfaces, there is shown in Fig. 1lla a planar drivable surface 24o0f the
needd e HOlahomsahegshodereohoithdrslidabard seetiedeolder towast$ the hgusiogf ace
(e.g. a 25snooth round surface) of the slider, whereas in Fig. 11b it is
reveg sedista dnvelidtive toee 2001t/ rail 4haSHETHSERE bstiiPadhns, e.g. a spring, Fig.

11 10(c) shows alignment of the contact surface of the needle holder with the end wall

12 of the short rail, and the start of the sliding of the arm of the lancet down this

13 included composite surface, due to the combination of the inclined surface and the

14  biasing means or spring, Fig. 10(d) shows the arm having slide off the inclined

15 composite surface and moving down into the gap next to the short rail, Fig. 10(e)

16 shows the lancet exiting the housing of the device to puncture the patient’s skin or

17 tissue, due to the movement imparted to it by the biasing means, and Fig. 10(f)

18 shows the lancet being retracted into the device as the biasing means over comes its

19 movement caused over extension, to leave the lancet within the housing.

20

21  [0018]Fig. 11(a)-11(b) show a variation of the interaction of Fig. 10 of the driving

22 surface of the slider and the drivable surface of the needle holder, rather than 2

23 complimentary planar surfaces, there is shown in Fig. 11a a planar drivable surface

24  of the needle holder that slides on a drivable surface as a following surface (e.g. a

25 smooth round surface) of the slider, whereas in Fig. 11b it is reversed to have the



6 1ldriving surface as the planar driving surface and the drivable surface
is afollowng surface. 3 4 [0019] Fig. 12 shows an expl oded view of a
second emwodnrmen#i2ef the present 5invention, 6 7[0020] PCE/SG2B09ha@as t he
hol | ow housi ng of the second enbodi neng at (a) front view, 8(b) vertical
section view, (c) bottomview, and (d) isonetric view 9 10[0021] Fig. 14

sho the needl e haolder at (a).front view .(b) right hand sid iew, (c

T Tbabk OruRS AU RoR AdDn Hieesr drufd Rrrges Fho Mhatireble spigrals 6falivithq ()
isonetric 12view. 13 14[0022] Fig. 15(a)-15(f) show the guide body in (a)
front vPHHACqb) vertical sectional 15view along line B-B, (c) bottom view,
(d) isonetric view, (e) bottomisonetric view, 16and (f) top isonetric
views 17 18[0023] Fig. 16(a)-16(d) show the slider in: (a) a front view,
(b) a side view, (c) bottom 19view, and (d) isonmetric view 20 21[0024]

Fi 9.4 17 [c01®M ig. N2 sradws an @xpldiddoliew of assutenticmivodimen? 2f 3 O@2bht Fi g.
18(a)-18(b) show the cap at (a) in vertical sectional view and (b)
i sonetrifedfiyhew. 25 WO 2011/ 014125PCT/ SG2010/ 000231

6
7 [0020] Fig. 13 shows the hollow housing of the second embodiment at (a) front view,

8 (b) vertical section view, (c) bottom view, and (d) isometric view.

10 [0021] Fig. 14 shows the needle holder at (a) front view, (b) right hand side view, (c)
11  back view with hidden detail showing the lancet, (d) plan view, and (e) isometric

12 view.

14 [0022] Fig. 15(a)-15(f) show the guide body in (a) front view, (b) vertical sectional
15  view along line B-B, (c) bottom view, (d) isometric view, (e) bottom isometric view,
16 and (f) top isometric view.
17
18  [0023] Fig. 16(a)-16(d) show the slider in: (a) a front view, (b) a side view, (c) bottom
19 view, and (d) isometric view.
20
21  [0024]Fig. 17 shows the cap cover in bottom isometric view.
22
23 [0025] Fig. 18(a)-18(b) show the cap at (a) in vertical sectional view and (b) isometric

24  view.



7 1[0026] Fig. 19 shows the base cap of the second enbodinent in top
isonetric view. 3[0027] Fig. 20(a)-20(b) show the spring of the second
enbodi mernwoiniifea}12pl an view and (b) front view 5 6] 0028LTRGZ3010200238 an
expl oded isonetric view of another enbedi nent of the invention 7showi ng a
slider with an elastic band to help control the holder. 8 9[0029] Fig. 22
is a si view qf the needl e holdeyr of Fig. 21 with the cap attached to a
' onekal BRI Yoy bieundes (oo Shthseront saaodlingrt i Hraie Mk grong
line A-A of Fig. 22 showi ng the 13renpvabl e guard of the needl e holder in
phardomwi thin the cap. 14 15[0031] Fig. 24 is a cross section view show ng
the needle holder in an initial position 1l6and the slider in an outward
posil i of0027] FigB[200822 0(B) gho®2hespaingrasise secandambiodinahtani(agplaheviemed| e
hol der in an extended 19position, extending beyond the proximl end of the
hol | pw BadgbNGonti@éwt he slider in 20a pushed position. 21 22[0033] Fig. 26
is a cross section view showi ng the needle holder in a retracted

23posi tion, retracted back w thin the hollow housing, and the sli der is in
t he pushed 24position. 25 WD 2011/014125PCT/ SG2010/ 000231 1[0034] Fig. 27

s &3 i f(%ﬁt] %gg.izslqrsr%tnréfplg(ijgdvis%inettng v[é%?g} gn&ﬂgpgﬁ‘fboﬁﬂﬂ%tn& tﬁe‘?r‘?\}é’ntigf'\
7  showing a slider with an elastic band to help control the holder.
8
9 [0029]Fig. 22 is a side view of the needle holder of Fig. 21 with the cap attached to a
10  needle guard.
11
12 [0030] Fig. 23 is a cross section view taken along line A-A of Fig. 22 showing the
13 removable guard of the needle holder in phantom within the cap.
14
15 [0031]Fig. 24 is a cross section view showing the needle holder in an initial position
16 and the slider in an outward position.
17
18 [0032] Fig. 25 is a cross section view showing the needle holder in an extended
19  position, extending beyond the proximal end of the hollow housing, and the slider in
20  a pushed position.
21
22 [0033]Fig. 26 is a cross section view showing the needle holder in a retracted
23 position, retracted back within the hollow housing, and the slider is in the pushed
24  position.

25



2 inner wngs and a pair of outer wings, and the surfaces on the needle
guard which 3are adapted to engage the cap at the cap interior. 4 5[ 0035]
Fig. 28 iwoaotwmasessection view of the holl ow housi ng, fhowcagoavoBeast one
6st opper element on an interior wall of the holl ow housing. 7 8 0036] Fig.

29 ip aDOU3APARE 27Gs whavolated Bemetiicigewbfithe tneedw ender, Wwhiohlimg whpaitoft he
el astic band lies. 10 11[0037] Fig. 30 is a cross section view of the

slider w - : j j [ ' ' t he

i dor SRS a8 doode R ofiidhs $orrhie o 1P TRE AR RN T an
i sonetric vie how ng the inne wi ngs,.of the needle holder 17engaging the
el asti cab%ﬂ%a%yﬁattﬂsnggﬂﬁg'?? Ci%aim%ﬁqu]m%forshoul d be under st ood tga? tge
appended drawi ngs are not necessarily to 20scale, presenting a sonewhat
sinptified representation of various preferred features 21illustrative of
the basic principles of the invention. The specific design features of the
22| ahcef003S) Higs @Bds @dcrpes sectiorcvigwi afghe holowausing, shRwirghatieRBtors mensi ons
of the 23lancet, will be determned in part by the particul ar intended

appl 6 catioppensiémare civiamirtedomn®all of Berhaliow hewdinges of the illustrated
enbodi nents have been enlarged or 25distorted relative to others to help
provide clear understanding. In particular, thin WO

2011/ 014125PCT/ SG2010/ 000231 9 1features may be thickened, for exanple, for

clard ty fad Fld'94 8 Hn08omBtAc VighaSraRS SRddiwith the groove within which the
9 elastic band lies.
10
11 [0037]Fig. 30 is a cross section view of the slider with the groove.
12
13 [0038]Fig. 31 is an isometric view of the slider with the elastic band within the
14  groove.
15
16 [0039] Fig. 32 is an isometric view shoWing the inner wings of the needle holder
17  engaging the elastic band on the slider.
18
19 [0040] It should be understood that the appended drawings are not necessarily to
20 scale, presenting a somewhat simplified representation of various preferred features
21 illustrative of the basic principles of the invention. The specific design featureé of the
22 lancet as disclosed here, including, for example, the specific dimensions of the
23 lancet, will be determined in part by the particular intended application and use
24  environment. Certain features of the illustrated embodiments have been enlarged or

25 distorted relative to others to help provide clear understanding. In particular, thin



2direction and position, unless otherwi se indicated, refer to the
orientation illustrated 3in the drawi ngs. 4 5DETAI LED DESCRI PTI ON OF

CERTAI N GVBGDI1MINES 6 7[0041] It will be apparent to tlrosscakiolobediin the
art, that is, to those who have 8know eflge or experience in this area of
technol ogy, that many uses and design Yvariations are possible for the

| ancet devj ces discl he The followng d ed 10 ussi on, of

var dus TepErn ata e Hikeste Goncpmels, (7 Slrty 6T Uisbafom Al Sistenoss to
1lillustrate the general principles of the invention with reference to a

| ancét dHiEctien areRasiline Wﬁsmtgenwsm"w@ﬁtganfﬁf@r todbeiatigntatianelugifaedi ment s
suitable for other 13applications will be apparent to those skilled in the
art @i venthédraeingéit of this 14di sclosure. 15 16[0042] Wth reference to

t he above drawings, Fig. 1 shows a side view of a |ancet 17device 10 with a
hol | gw housi ng 11, a cover 104 and a ring 108. Fig. 2 shows an 18expl oded
isonetric view of a first enbodi ment of Iancet device 10. Lancet device 10
19genreral | y |ncIUG. ) REN¥s12 and a

| ancet 20 subassenmbly ' ] htne t OW housi ng 11. The
| ancet 21lsubassenbly 13 includes a slider 14 and a needl e hol der 16. The
hol | ow housi ng 11 22has a proximal end 18, which is the end placed on the

skin_or of a atl ent 23t unct ur ed, di stal end 20,
ani i1 J0bRBENA" S Foehedie Tiass shilhed huhe dv Thsins, 5HhaSs ok ¥ end 18 of
t he hol | ow housi ng has a proxi mal end opening 127. 25 WO
2011,8014<m¢®965@2@mr@m@23m thig arpa@i t5choiojagyy that many Hsesiend diesigdsed
wi thin the holl ow housing 11 and a patient

9 variations are possible for the lancet devices disclosed here. The following detailed

10 discussion of various alternative and preferred features and embodiments will
11 illustrate the general principles of the invention with reference to a lancet device
12 suitable for use in blood sample testing. Other embodiments suitable for other
13 applications will be apparent to those skilled in the art given the benefit of this

14  disclosure.

16  [0042] With reference to the above drawings, Fig. 1 shows a side view of a lancet

17 device 10 with a hollow housing 11, a cover 104 and a ring 108. Fig. 2 shows an

18 exploded isometric view of a first embodiment of lancet device 10. Lancet device 10
19  generally includes a hollow housing 11, a biasing assembly 12 and a lancet

20 subassehbly 13 movably associated with the hollow housing 11. The lancet

21  subassembly 13 includes a slider 14 and a needle holder 16. The hollow housing 11
22 has a proximal end 18, which is the end placed on the skin or tissue 116 of a patient
23 to be punctured, and a distal end 20, which is the end opposite to the proximal end

24 18. The proximal end 18 of the hollow housing has a proximal end opening 127.



2contact portion or abutment surface extends partially fromthe holl ow
housing 11 at 3the proxinmal end 18 via the proxinmal end opening 127. 4
5[ 0044] baoceti/muwizassenbly 13 is axially or |ongitudi nalPcy/Seayv@mbb@3w t hi n
t he hollom16housing 11. Needle holder 1f is operatively associated with
slider 14. is to be 7 understood that such axial novenment includes any

et i fL%@%%Jtélﬁear‘léﬂseﬁw Biknodra BT el BpusioriS Sid Ehat@nlr “norn

el enents with respect to the general | engt h _of 10hol | ow hou3| ng 11. 11

12[ 08451CORA9t SRR FRPITENYAYTBES P3iendd naﬁtﬂaiyrfmwhe ml@wmqsm Y1 8bl | ow

housing 11 13may be fornmed in separate parts, divided | engthw se or

ot heBwi dke pEaimapand 18uya the paximalxett opersag 28t her t hrough an appropriate
adhesive or through appropriate inter- 15engagi ng structures which provide
a meghani cal attachnment between the parts, such 16as frictional fit or snap
fit construction. 17 18[0046] The holl ow housing 11 includes an el ongated

bodys 21 jodu¥) . dpawi é\ﬂoa%s@mﬂs @s%.aw 8l IdriaHinat Rdvadrid Hithld theshdigwoe
understood that body 21 may be fornmed in any 20suitable form Preferably

body, 21 h'o?:.I ﬁp 11"%é% po@é‘? 1f6’1 ol PAtivaly 2kifdd Mﬁtthgﬁi?i%"r%' % igfdpL! ow. Body

21 has an erior AR PANNULAr T Eer oSS Sect  one I'nt ert of “wal | 22
defipes a unifor drl i nt ernal aV| ty 24 which om,t he
or ox] naiingitposh P upReial Sholehady Beuass bkt SIaBaRLIROI 48R 16 ar e
cont ai ned within internal ?Licavity 24. Body 21 may have plurality of
ext ef nalthe pgedigshaldereifrsigtivetegacioether. |lpclggmgoawalrﬁ@dd.ogmtlatlen@nl 20 to the
proxi mal end 18 of hollow housing 11. Ribs 25 aid the WD
20119 0 1mosPGIMtIERIthes 6@M23T o botlpataneents iwithgreisppetty thergeseraldengto ki, Ot her
configurations can be used to provide a

10 hollow housing 11.

11

12 [0045] Hollow housing 11 may be formed integrally. Alternatively hollow housing 11

13 may be formed in separate parts, divided lengthwise or otherwise. Each part may be

14 affixed to each other through an appropriate adhesive or through appropriate inter-

15 engaging structures which provide a mechanical attachment between the parts, such

16  as frictional fit or snap fit construction.

17

18  [0046] The hollow housing 11 includes an‘elo‘ngated body 21, both having a common

19 central longitudinal axis. It is to be understood that body 21 may be formed in any

20  suitable form. Preferably body 21 is cylindrical. The interior of body 21 is generally

21 hollow. Body 21 has an interior wall 22 of an annular cross-section. Interior wall 22

22 defines a uniform cylindrical internal cavity 24 which extends from the proximal end

23 18 to the distal end 20. Slider 14 and needle holder 16 are contained within internal

24 cavity 24. Body 21 may have plurality of external ribs 25 extending longitudinally

25  from the distal end 20 to the proximal end 18 of hollow housing 11. Ribs 25 aid the



2 surface which inproves the grip of |ancet devicelO. For exanple outer
surface of 3body 22 may be configured to accommpdate a patient's finger,
such as fwogeri/g#i2p 4i ndentati ons or may be textured or Poriserono®e023b
6[0047] In the preferred enbodi ment hoysging 11 includes a rim 26 extending
from 7body 21 and inward of the central 1ongitudinal axis of body 21, outer
edge of rim 26 8bei.ng,joined to, ho 21. Preferably rim26,js perpendicular
o body PaHenRngrp g dricel ryios b Stherconharratiags conbs et lp Bt fmi  end
18 of holl ow housing 11. The 10i nner edge of rim 26 encircles an annul ar
aper 2ur supiace Xgueh ireroyesdbengiini of dareet fexicen 0i heeexampleaauteyspdacapf | ow
housi ng 11 may include a collar 30 which projects 12fromrim 26 parallel to
t he dentbaaly 22omgiythedtordiguned so atcdrathod2ie atpatieotis figgen, sund asHimgéBigriper edge
of rim26 and thereby encircling a vestibule 32. One end of vestibule 32 is

14apert urgerd8tioest mayl e BXtaed cirghénise. 28 have equival ent di aneters.
Qpposite to 1lbaperture 28 is an opening 33 of vestibule 32. Vestibule 32

commyni cates with 16internal cavity 24 through aperture 28. 17 18[0048] Rim
26 and collar 30 may be integrally fornmed with body 21. Alternatively, rim

then 208074 04 s leglés Bt G TRy Rau St b e B8 AP A e GRE R e 0 1 <
Fhr ogh BERYALRRBIIMATE Thine penta RGN g CoruEr Body 20 eHesedns ceqToRl fit
snap fit construction or threaded 23construction, which provide a
mech&ni d@ingijairechieehedbdi welerably 0® 2his prsagndicular t@ hpey2inRimelfd 18.
Slider 14 partially extends fromthe hollow housing 11, out of 25opening
32, 1t)hr magtialypsdisiimee2@l aadtyas bt thd pro3inal aMd 28 di h6lleW HoBEIRGSIRZHe/ 000231
' 10  inner edge of rim 26 encircles an annular aperture 28. Aperture 28 communicates

11 with internal cavity 24. Hollow housing 11 may include a collar 30 which projects

12 from rim 26 parallel to the central longitudinal axis of body 21 stretching around the

13 inner edge of rim 26 and thereby encircling a vestibule 32. One end of vestibule 32 is

14  aperture 28. Vestibule 32 and aperture 28 have equivalent diameters. Opposite to

15 aperture 28 is an opening 33 of vestibule 32. Vestibule 32 communicates with

16 internal cavity 24 through aperture 28.

17

18 [0048] Rim 26 and collar 30 may be integrally formed with body 21. Alternatively, rim

19 26 and collar 30 may be formed as a unitary component separate from and then

20 affixed to body 21. In such a configuration rim 26 with collar 30 is affixed to proximal

21  end 18 of body 21 through an appropriate adhesive or through an appropriate inter-

22 engaging structure, such as frictional fit, snap fit construction or threaded

23 construction, which provide a mechanical attachment between rim 26 and body 21 at

24  proximal end 18. Slider 14 partially extends from the hollow housing 11, out of

25 opening 33, through aperture 28 and vestibule 32.



2[ 0049] At distal end 20 of hollow housing 11 is a rear opening 34 | eading
to internal 3cavity 24. A base 36 engages body 21 at rear opening 34 to

cl ose t hewonbawmai2scavity 424 such that the central | ongcrsdiomlooesi s of
body 22 intersects the centre point of 3base 36. Base 36 is not necessary
where a two part construction of hollow housing 611, divided | engthw se, is
optignally adopted. 7 8 [0050] Base 36 may be forned as a separate el enent
from'body 21. Base 36 may 9be affixed to body 21 at the distal end 20 by an
appropriate adhesive or _an inter- 10 engaging structure which provides a
nmechani d8P4%Atatistaband Qﬁ@féw&pv@ms'@&ﬁ isnd rear epening 34! leading te intprral ¢
construction, or threaded engagenent or otherw se. Base 36 19i ncludes a

pl at 8 3&aviy @deAdidse 30 ahgadds bady a1 ab rekeropeming 8pdodiasg the ibtedyal Zavityor
13a snap-fit configuration for an inter-engaging structure between base 36

and Qody24l4ychlthat tHRSEentfd] IGHEtUTMHI RIS Sy B intiersettsithatcent®. pditasips 40
have mati ng surfaces 1542 for coupling to correspondi ng recesses on

i nt er L?;bé:%%l jS.%Zas%fSé)%q%ﬁ%ce%t Reh&2 alng’d gaﬂ%ing#re %@Wﬁoﬁgﬁ%bor der

of p at elther sides o e centr olnt o ase 36. Body 21 may

opti gnal be vi ded w th qui n interior wall 22, leading 18 to
rece Ses{%ﬁm%@%%@gﬂ%lspslse 5’8%@\79888‘88;/ 21, clasps 40 extend al ong
interior 19wall 22 with mating surfaces 42 snap fitting into recesses.

CIasﬁs 40 are preferably 20conposed of resilient material. It is to be
under stood that arrangenent of the 21foregoi ng conponents of the

i nt eB8- erlgagPlipssr 3Qoay ke frmeskas baspasie armpadijorbayad b Baseeby mayenpl ary
and it is contenplated that other inter-engaging structures 23may be used
to fot Hedyffirdd vé bbdpadeatIbe dital2E{dDG bY ahhepdropdatecadiesamoryari btebut s

agai nst the base 36 when assenbl ed. Lancet WD 2011/014125PCT/ SG2010/000231

Ilgn gggb%&@%@mg\/stﬂ&th@ WARRGSEvides methsnisasaEdhmdr théreb@BNEsE Huchfast he
11 frictional fit, snap fit construction, or threaded engagement or otherwise. Base 36
12 includes a plate Sé. Preferably plate 38 has a border corresponding to body 21. For
13 a snap-fit configuration for an inter-engaging structure between base 36 and body
14 21, clasps 40 are mounted to one side of plate 38. Clasps 40 have mating surfaces
15 42 for coupling to corresponding recesses on interior wall 22 of body 21. Clasps 40
16 are positioned adjacent the border of plate 38 at either sides of the central point of
17 base 36. Body 21 may optionally be provided with guides, on interior wall 22, leading
18 torecesses. When base 36 is engaged to body 21, clasps 40 extend along interior
19  wall 22 with mating surfaces 42 snap fitting into recesses. Clasps 40 are preferably
20  composed of resilient material. It is to be understood that arrangement of the
21 foregoing components of the inter-engaging structure between base 36 and body 21

22  are merely exemplary and it is contemplated that other inter-engaging structures

23 may be used to fit body 21 with base 36.

25 [0051) The biasing assembly 12 abuts against the base 36 when assembled. Lancet



2subassenbly 13 in the holl ow housing 11 and for operative interaction

bet ween 3slider 14 and needl e holder 16 of the |ancet assenbly. Biasing
assenbl y wd 2s/Mennfi gured to exert a biasing force agaPnsisGeewdb@shol der
16 such that needle holder 516 is drivgn toward the proxi mal end. The

bi asi ng assenbly 12 may be a separate 6el enent coupled to plate 38 of base

36 or, i I e I | ASI senbly 12
may be SueSerRbiRLEls dnadies dedlaReBholli2 fordnOuthntbr IR Ll o
limted to a coj ring, coupled.to plate 38 or integrally 10formed with
bl at &° 3 Dedarably, TP B nRUPagsg AT At oL SRStk B AR T | ng

11Al ternatively, biasing assenbly 12 may additionally include a coupling
menbér 4ddepidenddiasdie gomeaﬂ@ dahetanset assBnbly. Basneassesblygldwsans 46 to
pl ate 38. Coupling 13nenber 48 is positioned at the centre of plate 38 such
t hat 4wheanfigeredotasexedta biasimmpfprse lagdins heedlerradderofisuctythzd needld nddert he
internal cavity 24, the central 15longitudinal axis of body 21 intersects

coupki ng16 BERIFRERH tdRardCtiePbioim AESHE THeSiASinY RiReEHB I 2PhAgbaBdEpaiftel N a

proper orientation for engagenent with |ancet 17subassenbly 13. Preferably

th j ' I fi gl d of
he B adl 0 enEERETGs o plsts 58 BRI Cr B9 2l Aleol ANEAIRERN Bt 8¢ o

engagenent menber 50 for 2lengagenent with the opposite end of the biasing
means 46. Preferably, the 22 engagenent nenber 50 is an alignnment boss for
ns 46. In a preferred

crbodi e Aibiasia govemY 46 ey BoadBung A BRTyder oL SSRTPIR B FERER 45
connected to base 36 and engagenent nenber 50 25connected to | ancet
suba8sermembegsuchps byt nat imied 4o aged springceernled to plate g8crtintegrlly
2011/ 014125PCT/ SG2010/ 000231 14 1devi celO, | ancet subassenbly 13 is pushed
axi abl y fomhed hdthl patendti Freferablyi thetbiasing means 46 is a metal or plastic spring.

11 Alternatively, biasing assembly 12 may additionally include a coupling member 48

12 connected to plate 38 of base 36 to couple biasing means 46 to plate 38. Coupling

13 member 48 is positioned at the centre of plate 38 such that when then base 36

14 engages body 21 at rear opening 38 to close the internal cavity 24, the central

15 longitudinal axis of body 21 intersects coupling member 48. Coupling member 48

16 supports biasing means 46 in a proper orientation for engagement with lancet

17 subassembly 13. Preferably the coupling member 48 is an alignmént boss for

18 accommodating one end of the biasing means 46.

19

20 [0053] Lancet subassembly 13 may include an engagement member 50 for

21  engagement with the opposite end of the biasing means 46. Preferably, the

22  engagement member 50 is an alignment boss for accommodating the opposite end

23  of the biasing means 46. In a preferred embodiment, biasing means 46 is coupled

24  between coupling member 48 connected to base 36 and engagement member 50

25 connected to lancet subassembly 13. During initial stages of actuation of lancet



2bi asi ng assenbly 12, causing biasing assenbly 12 to store energy, e.g. by
3conpressi on. Upon rel ease of the conpression force, the potential energy
stored i nwétba/hikasi ng assenbly 12 exerts a force agai nprrisieeonsestse hol der
16 of lancet 5devicel2 for biasing the peedle holder 16 along the central

| ongi tudi nal axis 118 of 6holl ow housing 11 towards proximal end 18 to

reach th unct ure point thraou 7vestibul e, 32.. Needl e hol.der 16 reaches
{ ha” Dundieyi 100 rel 8liBassaity 338 HiRhed AuRu frsndieioh ot iE 2gals] g
assenbly 12 and | ancet device, an over extension of the 9biasing assenbly
12 i 2 cAia¥ad a?ﬁ%”‘l?iyaézyr@%ﬁb%}swgﬁssﬁﬁﬂy dénie strreenendareld Bfromits
over extended condition and the needle holder 16 is retracted into the
hol | 8w kbmursssignlUpoReeteaseiod the tompeessimtfoecddhdgotdiitia enaigyastesed ine
possibility of 12transm ssion of bl ood borne di seases through acci dent al

woundi nghafbigingiasserhblye? éérenaddrcelayalidt e hbedlrendlasces of lgpassenbl y 13
i ncludes the slider 14 and the needl e holder 16 16which are configured for

”DVe'?ﬁentde‘i‘AdéﬂQ_be'Sig]fst {Ha) né&d@hbliidir N3l af 'g}elé&ﬁa;n 16Xt R husiggr 11 and

subsequent firing e needl e holder 1 puncturihg of the 1l8patient's

6
A R oSBT 88 ol PN o0 o

rotatio axis a inc a'stem Ich
end of the stem. 52 may be connected tg the 22 engagenent er 50, and both
mmy fe rESHBUERZ Nefite BaldT Riathen e et e i AadN: DuedRrigur ed o
receive a lance 54. A bore 56 is present partially extendi ng 94t hrough stem
52, frormementia of thebiasing asrembliide 3l langet drivies 58 prercaxtensian ofitheh 25t he
| ongi tudi nal axis 118 of the holl ow housing. Bore 56 nay be shaped in WO
2011001 425 RCESSS2ON01 D 0CAIsetS Thee bias shgrassenliih 12Hbeh @ootradid imvacds is to
be used in | ancet devicelO.

10  from its over extended condition and the needle holder 16 is retracted into the hollow

11 housing 11. Retraction of the needle holder 16 eliminates the possibility of

12 transmission of blood borne diseases through accidental wounding after use of the

13 lancet.
14
15 [0054] The lancet subassembly 13 includes the slider 14 and the needle holder 16
16  which are configured for movement along the central longitudinal axis 118 of hollow
17 housing 11 and subséequent firing of the needle holder 16 for puncturing of the
18 patient’s skin or tissue 116.
19
20 [0055] Needle holder 16 has a longitudinal rotational axis and includes a stem 52
21 which may be formed as a rod. One end of the stem 52 may be connected to the
22  engagement member 50 and both may be formed a single unit. The opposite end of
23 stem 52 is configured to receive a lance 54. A bore 56 is present partially extending

24  through stem 52, from the end receiving the lance 54. The bore 56 is co-axial with

25 the longitudinal axis 118 of the hollow housing. Bore 56 may be shaped in



3[ 0056] The | ance 54 may be captured within the stem 52 of the needle
hol der 16 by 4noul ding of the needl e holder, or part thereof, onto the
| ance 54.wélyewnaizsvely it nmay 5be | ocated therein w thpamsicaierbesence fit
or may have a conplinmentary structure Gsengagenent. 7 8[0057] Bore 56
stably retains the lance 54 in needle holder 16. Wen |lance 54 is 9inserted

o) DR BfragtBSliPAEafd o3 AhEATER Bl 894 IBrcat alyigoRy, axi s of need e

10ho der® y, extending roms With the
rotational axis of 1lneedle holder 16 is a sleeve 53. Sleeve 53 extends
al ong the opening of bore 56 at 12the inner periphery of stem52. Sl eeve 53

pI’OVI des additional support to |lancet 54. 13 14 0058% Lancet 54 6?/ be a
| ancét dP0%PIdInedaneriviigan bpuaaptured witun 8% stere 53 @i dheineedisdiiders! & By

adapted for puncturing the skin of -a patient at a puncture point and nay
16defi neneuipginigrifdde eeddEr haldbt, adeacdperenidomaythallamda il Merratipelyfiemagd
alignnment 17orientation. 18 19[0059] Needl e holder 16 is adapted for

| ongst utienatateddheiimitngl int@YeeRoeé finbi May e tempheesitarg sklicand is
sequent| ally rmvabl e froman initial position with the 2lpuncture end 58

wi thgn §h§ end 18 of hollow housing 11, to an 22 di sengagenent
position re b|a5|ng assenbly 12 is conpressed and needl e 23hol der
dlsezgages fromslider 14, to a puncturing position in which the puncturing
24end 58 is biased to extend though vesti bul e 32 beyond opening 33 (to

punc ti S skin or tis nd finally to st - unc
oo b1 of0Gs Hibare 36 Alakh Pistinine @W%@?ﬂﬂ@f@%&%@ oRBieodBnes 56 158
bei ng wi thdrawn into hol | ow housi ng 2
inserted into bore 56, the lance 54 is allgned along the rotational axis of needle
10 holder 16. Preferably, extending from stem 52 parallel with the rotational axis of

11 needle holder 16 is a sleeve 53. Sleeve 53 extends along the opening of bore 56 at

12 the inner periphery of stem 52. Sleeve 53 provides additional support to lancet 54.

14 [0058] Lancet 54 may be a lancet or a blade having a puncture end 58. The puncture
15 end58is adapted for puncturing the skin of a patient at a puncture point and may
16 define a pointed end or a blade edge and may also include a preferred alignment
17  orientation.

18

19 [0059] Needle holder 16 is adapted for longitudinal and rotational movement within
20  hollow housing 11 and is sequentially movable from an initial position.wifh the

21 puncture end 58 within the proximal end 18 of hollow housing 11, to an

22  disengagement position where biasing assembly 12 is compressed and needle

23 holder disengages from slider 14, to a puncturing position in which the puncturing
24 end 58 is biased to extend though vestibule 32 beyond opening 33 (to puncture

25  patient’s skin or tissue) and finally to a post-puncture position with the puncture end



3[ 0060] The needl e hol der 16 includes arnms 60 attached to stem 52. Each arm
60 4extending radially and preferably perpendi cular away fromthe

| ongi t udiwal20axi1$12818 50f needl e hol der 16. Preferably gCesci@ioane3arms 60
are integrally forned. Each arm 660 is;gpaced at regular intervals around
stem52 to formgaps 62. It is to be 7 understood that the nunber of arns

60 y var | 1 rting. f the 8spirit of the invention so
IongFat %ﬁebaezrﬁé g&@%a“?ﬁ%@ﬁ?“%?’&iﬂ“%&ﬁwor exanple in some 9 enbodi nments
only one arm 60 may be present. 10 11[0061] In an assenbl ed | ancet

devi £e10, arms 60 extend fromthe poi nt of 12attachnent to stem52 to
interior wall 22 and are configured to slidingly contact 13interior wall

22, dur {90RPA]dhei naadile Apldgnd Srinelndes aans Sovattashedde stemediZe Hashdsm 66,

14wi t hin hol | ow housing 11. Preferably, surfaces of arns 60 which contact
i nt e4 i oextemldingltaalbr @and prafechbly pérpgndmutas guaaydirom tharnerditudindl@axishat8 of
interior wall 22. Length of 16arns 60 are preferably equal and are such

t hat s whegnnaeg ! tolder terPriferbblyRAsimt 50886 almk BoNsrel inaghansionted LEash @S2 i s
centrally located within holl ow housing 11 and 18between interior wall 22

and ¢t he J j I i I tQ; 9centr al

I ong§t ugpﬁ%l%g%&zgg@anuz?rﬁﬁﬁ%%?ﬁ%‘%%@éﬁﬂ%@g?aﬁgghﬂz'igr rntf%% i ncl udes a
drivabl e surfac Ln_one enbodi ment. -t he drivabl.e 22surface.is.an engagenent
sur{ hoe SBSSIFEE e o BfimERe ShalBF BoibRuEe R ulial KBS Tiid koD Fler 4.
Each_engagenent surface 64 has an inner edge attached to stem 52 24and an
out ef egag'tgﬁthﬁ)\'ﬁdﬁ%orbéﬂﬂ%ﬂﬁa\/\lﬁ?ﬁt ONR 8RR 6¢ InRroviged. "Eé[cﬁi‘aé?ﬂﬁgréﬁ@’ﬁ‘@
25surface 64 generally faces the proxinmal end 18 of hollow housing 11. The
WO 2911£010pHrBPUE St 00e/a0003 mayrbd prefegénent surface 64 lies on a radial

line fromthe |longitudinal axis, in other words 2it is perpendicular to the
| ongd t udi nal axis 118. The engagenent surface is also

11 [0061]In an assembled lancet device10, arms 60 extend from the point of

12 attachment to stem 52 to interior wall 22 and are configured to slidingly contact

13 interior wall 22, during longitudinal and rotational movement of needle holder 16,

14 within hollow housing 11. Preferably, surfaces of arms 60 which contact interior wall
15 22 are formed with a corresponding curvature to that of interior wall 22. Length of
16  arms 60 are preferably equal and are such that when needle holder 16 is positioned
17 in hollow ho'using 11, stem 52 is centrally located within hollow housing 11 and

18  between interior wall 22 and the rotational axis of needle holder 16 is aligned to the
19 central Idngitudinal axis of hollow housing 11.

20

21 [0062] Each arm 60 includes a drivable surface. In one embodiment the drivable
22 surface is an engagement surface 64 through which the needle holder 16 interacts
23 with slider 14. Each engagement surface 64 has an inner edge attached to stem 52
24 and an outer edge in movable contact with interior wall 22. Each engagement

25  surface 64 generally faces the proximal end 18 of hollow housing 11. The



3rotated about this radial line, so that a nornmal of the engagenent surface
is inclined 4at an angle to the longitudinal axis. 5 6[0063] The engagenent
surface 6#oi2s1imatisen a 100 to 80 angle of inclination aoad/siGroidlonest
preferred enbodi ments has a 45 angl e ofj7i nclinati on. The degree of
inclination 8 may be varied as will be described hereinafter. The

engagenent r f 4 af C i,pel i N th dir i on
and PaveroransAESFugre B gE A Pedle e 5 Sl i3 BB i
arnms_60 are forngd to, provide a platformf engagenent 11lwith slider 14
duri Ag dHPtpﬁfRﬁ’ﬁ%% th@H@PQWQ'Ea'aﬁ?@P &% ﬁ{tﬁéreé%@%@”?ed}tﬁé'ﬁa% 192%Pt hst and
forces applied to the needl e holder. 13 14[0064] Slider 14 has a

| ongBt udbiaded akout thisdradialllingeso thatiasrorerl Wi ththedgagemsnbsurimemistingleedur f ace
68 for contacting the patient's skin to be punctured by the | ancet 1654.

Di sc466 at mal andgs tathedlbngitedinabaxif ace 70 opposite the puncture surface 68.
17Centre point of disc 66 is aligned with the |ongitudinal axis of slider

14. Bisc 66 is 18novabl e t hrough vestibule 32 of holl ow housing 11. Disc 66
may have a bevel |l ed 19out er edge which reduces frictional contact between

f ; ; i . j 32.
Sovards (9505 T Sfpdpridit Atteoeete dRtheh il g, B Froiatn A O
hol e_72.,, Hol

72 ,extends thrpugh digsc 66 in the. 22direction of t.he,.

ong7t udharetadpd St EEf e 8498 frrndi ok Peliiet Trs e P £ nlgtion.s.
23t he patient's skin, _ﬁunct ure surface 68 of disc 66 contacts the patient's
ski n8 AdnoubayaEed dswi @W?%r@@ﬁdﬁf@@?ﬁﬁhrﬁh%ng%%@?ﬁ Lhtaces & of eackt ends
into puncture hole 72. 25After |ancet devicelO is actuated, puncture end 58
of | &ncearsvel aref inchoed hr heggame\dirgotian end hasedTs saxeldegeexd inc@atipuntt ur e
hole 72 to puncture the patient's skin. 2

10 is to be understood that arms 60 are formed to provide a platform for engagement

11 with slider 14 during unitary movement therewith and are therefore formed to

12 withstand forces applied to the needle holder.

13

14  [0064] Slider 14 has a longitudinal axis and includes a disc 66 which defines a

15  puncture surface 68 for contacting the patient’s skin to be punctured by the lancet

16 54, Disc 66 includes an abutment surface 70 opposite the puncture surface 68.

17 Centre point of disc 66 is aligned with the longitudinal axis of slider 14. Disc 66 is

18  movable through vestibule 32 of hollow housing 11. Disc 66 may have a bevelled

19  outer edge which reduces frictional contact between outer edge of disc 66 and wall

20 of collar 30 which encloses vestibule 32. Towards the centre of disc 66 is an inner

21  edge which defines a puncture hole 72. Hole 72 extends through disc 66 in the

22 direction of the longitudinal axis of slider 14. When lancet device10 is placed against

23 the patient’s skin, puncture surface 68 of disc 66 contacts the patient’s skin. As

24  lancet device10 is actuated, part of the patient’s skin distends into puncture hole 72.

25  After lancet device10 is actuated, puncture end 58 of lance 54 is fired through



3[ 0065] Longi tudi nal novenent of slider 14 may be limted and rotational
novenment is 4preferably restricted as will now be described. Vestibule 32
may i ncl wste 2griaaves 74 5at opposed sides. Each groove 72cChsiGagioparal!l el to
the central |ongitudinal axis of 6hollgw housing 11 and extends fromthe
opening 33 of vestibule 32 towards aperture 7 28. G ooves 74 are separated

fro t he a ertur by lLi.ps. /6. may al so be 8positioned at opening
t RN té‘é‘? F‘B%I?gngu ﬁ[)e g\en% 'f%%ﬁa@("be attached to disc 966 at

abut ment surface 70. Wen slider 14 is positioned in hollow housing 11, in

an 19assenbl ed device, disc 66 is slidably enclosed by vestibule 32 with

clip arms 78 l1llcorrespondingly located in and slidably associated with

r espéct {08 Loogitydinal movsgamegtobslidesigi mayibedimitaslent netationalirnsevessentiad

therefore slider 14, is limted by 13novenent of clip arns 78 al ong grooves

78, andphafetdps rés@tict@dsas Wil nosv besiestobed! \lebtibuEn32may it hideqgrabvev4nent

by inter-engagenent of clip arnms 78 with walls of 15grooves 74. 16 17[ 0066]

Ext endi B%bﬁ@é@cﬁgﬁeg‘eﬁécﬁQFJ@%WﬂQe@@%éiéﬂlét't@ﬂwé)@érﬁtk@lﬂéng?mﬁhna’ﬂsaxiﬁélﬁ al
props 1880. Preferably disc 66 and props 80 are integrally forned. Each

props 80 hl‘&&;ﬁ%tﬁﬁ ing ﬂ*\%ﬁ? e tf?&ﬂé@%f’ﬂ@ﬁm '?i %ﬁftl’%léu?ggdr)\gé'@ "aﬁl rﬁ‘rgés of

slider end of eac

ext endi ener al end arI fromle 2 the

" ongl s udBnarosuges’ 4 PSR RARE ra g dpedi ?%&%' Bahdf alsedt to 02
the breadth of rim 26 between |nter|or wal | 22 and ed of aperture 28. A

f oot 8 86 PRSERNRM AL OPERINGcHL A theaasibgle 3o fdipaamys B%masf a¢ aftgchedtdiscaut er
surface of foot 86 is 24configured to contact and slide along interior wall
22 dori 6§ dtabgiment sufaceoi@idhensiidesi4 isdeesitidned inbhellavohoesingddsimen 11.
Preferably, outer surface of each foot 86 which WO

20116 01432emMETEdSHE0dL)/ (169086 1s i aktpahaoted bptvestivulevgd Witk 2lip arferrged with a

correspondi ng curvature to that of interior 2wall 22. The driving portion
thef e 0kErrE RS dAGly WcREQNS afll sIilES dddociteN@RA rédpectiVE grooves 74.
12 Range of longitudinal movement of disc 66, and therefore slider 14, is limited by
13 movement of clip arms 78 along grooves 78, and by lips 76. Disc 66 is restricted
14 from any rotational movement by inter-engagement of clip arms 78 with walls of
15 grooves 74.
16
17 [0066] Extending from abutment surface 70 are driving portions such as radial props
18  80. Preferably disc 66 and props 80 are integrally formed. Each prop 80 includes a
19 leg 82 extending parallel to the longitudinal axis of slider 14. At the end of each leg
20 82 is aradially outward flange 84 extending generally perpendicularly from leg 82
21 away from the longitudinal axis of slider 14. Length of flange 84 may be equivalent to
22  the breadth of rim 26 between interior wall 22 and edge of aperture 28. A foot 86
23 extends from each flange 84 generally parallel to leg 82. Outer surface of foot 86 is

24  configured to contact and slide along interior wall 22 during longitudinal movement of

25  slider 14 within hollow housing 11. Preferably, outer surface of each foot 86 which



3feet 86. 4 5[0067] At the end of each foot 86 is an inclined driving
surface as contact surface 90. 6ln the preferred enbodi ment the inclination
of cont acwo=uorfaers 90 corresponds and 7i s conpl i nent ar pCTSG2é®/000231 i nat i on
of engagenent surfaces 64 of arnms 60. §39[0068] In other forns of the

i nvention the driving surface and drivabl e surface need 100n|y be able to

slid relatl 0. eac ys to achieve t I Vi dent
Titola GERGSIF GRSTIdate| 22 fhlomeaed Vighd CoueRPaRgng oyl it PEimfargT 11
Fig. 1la shows 12the arm 60 having an inclined drivable surface as a pl anar
dri v%tbl walligZ dde diang pedisncheesfgeyeensistaof prorp 8dirlpas 82aargesod4 Atcthg
surface 123, in this case as an l4extension of the foot 86 of the driving
port3onfeeds8& he driving portion rises up under 15actuation of the |ance 54
the planar drivable surface 124 of the arm60 will be able to 16slide or
foll pw over the follow ng surface 123 when clear of the free end 120 of the
17end wall 100. 18 19[0069] An equival ent opposite structure is shown in

Fi g.511 f r AV I as
tqq)égfg Aggﬁb ERE of ebkh RSot28tS 14 sfb G\%Iér'me"‘d 8rihgakfa é % Qa4 s@@@eb&

part of on which the driva lsurfaceé as omnng surface 123

h
con by SR bt RS E bl e 'ﬁﬁ’ﬁnﬂ‘igﬁ%?cﬁaﬁﬁs%h%?%o e
provi ded the drivable surface can 5slide or er the driving surface
Bnd { he SerRmalmentiy fo fe srlinatoypteoacsmantsedrressdaosd: 20 1 2

[007;] The outer edge of arnms 60 and outer surface of feet 86 form an even
surface.

9 [0068] In other forms of the invention the driving surface and drivable surface need
10  only be able to slide relative to each other. Many ways to achieve this will be evident
11 toa person skilled in the art. One such way is that shown in Fig. 11. Fig. 11a shows
12 the arm 60 having an inclined drivable surface as a planar drivable surface 124,

13 which engages a driving surface as a following surface 123, in this case as an

14  extension of the foot 86 of the driving portion. As the driving portion rises up under
15 actuation of the lance 54 the planar drivable surface 124 of the arm 60 will be able to
16 slide or follow over the following surface 123 when clear of the free end 120 of the

17 end wall 100.

18

19 [0069] An equivalent opposite structure is shown in Fig. 11b wherein the driving
20 surface is a planar driving surface 122 as part of foot 86 on which the drivable
21 surface as following surface 123 can slide.

22
23 [0070] In other embodiments the driving surfaces and/or the drivable surfaces and/or
24  the end walls may be curved or otherwise formed provided the drivable surface can

25  slide or pass over the driving surface and the end wall or free end.



3Preferably, flanges 84 are formed parallel to contact surfaces 90 and

t herefore 4having the sane degree of inclination. 5 6[0072] Props 80 are
spaced atwoegulmasi2snt erval s around the outer periphery etTgicacio®6021to form
slots 88. Slider 14 and needl e hol der b6 are noveabl e towards each other 8
after di sengagenent by way of arns 60 of needl e hol der 16 bei ng noveabl e
int0195Iots 88 of slider 14 and props 80 of slider 14 being noveable into
gaps 62 of needle 10ho|der 16. It is to be understood that the nunber of

Poncar 43l i neeitet Sdag A puts obetnt aner Shgecral ot BB per an s sHace

l4housing 11, axis of slider 14 and rotational axis of needle hol der 16

coi néi d&refarably. tanaess84 are fosmeskparalielde castact sudaces PAa@nditherafoisosi ti oned
in hollow housing 11 with 16engagenent surfaces 64 and contact surfaces 90
in f#icthavima thersgagye degtee oftinclinationbe 17under st ood that the degree of
inclination may be suitably varied in order to retain 18engagenent surfaces
64 apd contact surfaces 90 in frictional engagenent till 19overcone by
opposi ng forces, one acting on slider 14 and the other acting on needle

20ho de [g@?} @ép@%b%@ﬂ%aeee%t ?ﬁ%iﬁht&{/al@%%h@ ﬂwéHﬂfeﬁ‘g@rlﬁﬁeméﬁhlé’c 66

patient'’ inor tiss 2314 is pushed axi o hol |l ow

housbngé%}? W%@Es 85 h§léag§e f‘é%%ﬁge@% hd?t?ers é Qger m%ﬂe%'@ t%%%éj!e?clggt)%?r 16

are in engag ve as a Single unit again

assenbly 12. This results in c re n_of assenbl ich mo
501 19 01 P15 BISFGRIBTS b2 SEMISROE ee?wegw?ff 9@@9.%0%%5%3?8m L al
energy of biasin ? assenbly 12. As bLaS|££ 2assenb|y 12 is conpressed, the
bi asPng stpis 8fslider d4 andpraps 8P« stigel h& beingemareakletintogrpssehpf peade

Opposi ng forces thus act on | ancet subassenbly 13 al ong
10 holder 16. It is to be understood that the number of props 80 should be the same as

11 the number of arms 60.

13 [0073] When lancet device10 is assembled, central longitudinal axis of hollow

14  housing 11, axis of slider 14 and rotational axis of needle holder 16 coincide. Prior to
15 actuation of lancet device10, slider 14 is positioned in hollow housing 11 with

16 engagement surfaces 64 and contact surfaces 90 in frictional engagement. It is to be
17  understood that the degree of inclination may be suitably varied in order to retain

18 engagement surfaces 64 and contact surfacés 90 in frictional engagement till

19 overcome by opposing forces, one acting on slider 14 and the other acting on needle
20 holder 16.

21

22 [0074]) Upon contact of puncture surface 68 with a patient’s skin or tissue 116, slider

23 14 is pushed axially into hollow housing 11 toward the distal end 20. As slider 14 and
24  needle holder 16 are in abutting engagement, both move as a single unit against

25  biasing assembly 12. This results in compression of biasing assembly 12 which



4t he | ongi tudi nal axis of hollow housing 11. 6[0075] As shown in Figs.
10(a)-10(f), at least one of the driving or drivable surfaces is 7angled to
bi as t he woemiZd4nf the needl e hol der 16 or a surface tkrerscabioagesnst the
8guide rail 96 or guide surface 125 thggeof during di spl acenent of the
needl e hol der 9towards the distal end 6. When sufficiently displaced
toward the distal. end 20 the 10drivable surface of the need|e, holder is
sent ovdPSHRbTYATbECERF oG e POl ROP oy B e Pa e o AS PEYEE b ng
free of rotational constraint of the guide rail 96 or its guide 12surface
125. 2Theasseatile 1Ad3 aempressede fhablesingasssimitle 18u@rtstntoredagaingtitheal axi s
118 13and then pass over the free end 120. It is then fired by the biasing
means wilahcet4ubassérobiynt3. oprogingrfaroes thst & givlercetsubasgen® iyt 3 @angnd t he
puncturing end 58 15t hrough the proximal end opening 72 with sufficient
forca tghpieiditidinas ane dfifollbabmeudmg 1into contact therewi th. Then the
needl e holder 52 is retracted by the biasing 17nmeans sufficient to hold the
puncturing end 58 not beyond the proximal end opening 1872. 19 [0076]
Initially, frictional force between engagenent surfaces 64 and contact

21surfa Oy J t t o [ I L asd nbl
12" aka 20p7ens sk Fles ABME s Ragt e BE AR e iREh SRR PRoRR R
and slid 14 to. 23 i.,ngl it. As the | t icelQ i

ot esdur diiihl B e e saet HmpeetBAiies 18 a6 s, Sirde Pk RE 3R Rt e
into hollow housing 11 thereby increasing the 25potential energy of biasing
assebl yguige saibi9f mrraitide syriepe @énthiereaf dwingedisplacenygnt of the needle holder
2011/ 014125PCT/ SG2010/ 000231 22 1l ancet subassenbly 13. The conbi ned forces

i ncr ®asaowatdd thehaisfal ieodi 20hal Whencrufficemibedisplagaddnward the flistal ered2@itie
contact surfaces 90 is overcome causing 3 engagenent surfaces 64 and

contjact @iiabRCOsfE bOthel hélall@ draldusitis eashowdritae friecend 120hHfithe @hbrtapide
alignnment. Sliding of the surfaces agai nst each other is achieved due to
11 rail 94, due to its being free of rotational constraint of the guide rail 96 or its guide
12 surface 125. The needle holder is then able to rotate about the longitudinal axis 118
13 and then pass over the free end 120. It is then fired by the biasing means with
14  sufficient momentum toward the proximal end 18 to extend the puncturing end 58
15 through the proximal end opening 72 with sufficient force to pierce tissue 116
16  brought into contact therewith. Then the needle holder 52 is retracted by the biasing
17 means sufficient to hold the puncturing end 58 not beyond the proximal end opening
18 72
19
20 [0076] Initially, frictional force between engagement surfaces 64 and contact
21  surfaces 90 is greater than the combined forces from the biasing assembly 12 and
22  from the pushing force from the patient allowing needle holder 16 and slider 14 to
23 move as a single unit. As the lancet device10 is pressured against the patient lancet

24  subassembly 13 is pushed further into hollow housing 11 thereby increasing the

25  potential energy of biasing assembly 12 and increasing the combined forces on



5needl e hol der 16 being able rotate around its rotational axis. But as
descri bed 6herein, slider 14 is unable to under go any rotational novenent.
Cont i nuedwoneorigases7i n the conbi ned forces results in fecrisezowlone3sng

bet ween engagenent surfaces 64 8and coppact surfaces 90 till the surfaces.
di sengage. Continued relative rotational 9 novenent is prevented by arns

60. 10 11 71..1n the assenbl | ancet devi 0 tact,. surfaces 90 of
ol abr BrRSbasal ThIER G nBlidhef MEr SRS urfidhh 0 i GG Cs "wn cn
are nearer the distal end 1320. Di sengagenent occurs at the edges nearer
the #roPPR¥EERRTAGCMERLHIEIES G4 an Cg@%@ B%“%\‘Eﬁsagéfﬁo‘ﬁ{éo'&?g‘@ &% er the
proxi mal end 18 at whi ch di sengagenent 15occurs is hereinafter known as

" di séngageaeemest gerfacss 64 end ontxgsudaces 80 de slide ageinst eachupthersivedat i al
energy in the biasing assenbly 12 is 18released to fire the needl e hol der
16 axi alteir off @rig dllyantentt Shiding wighé sdifacds agaiastodackodibel madtieseddud fo
toward proxi mal end 18. Needl e holder 16 noves towards disc 66 20 and

punct ur geeh RSdef 16 BBARY e Thidle arddHPHOR MBI kR . Bk 8s Héskabégach the

21puncture point on the patient's skin thereby puncturing .the skin. Further
novepen ; lLke.h ' e j 2 t inst
bt fen{™e P raIee 1 s ERgE tohdet 4ol e leRB R (Bl ool
needl e ho|der 16. into holl ow housi 2411, . to shield puncture. end within
ol | b HOLE SRyainedS8rcanaeStlia rbnige Bl psfucam Bosademsnt i GHaT T one
enbodi ment, interior wall 22 may have a set of 8ulde rails 94, 96 for
2enghgi R§dtaeatad surigees LOd)lljthe surfaces diseppagei @Ppuackrelatine otetianaheed! e
hol der 16. 3Long rails 94 alternate with short rails 96. The nunber of [ong
rail 8 9Mmevsinentridpreveintdd byrarms#il.s 96 correspond to the nunber of props 80
and arns 60. The guide rails

10

11 [0077]In the assembled lancet device 10, contact surfaces 90 of slider 14 have

12 edges which are nearer the distal end 20 and edges which are nearer the distal end

13 20. Disengagement occurs at the edges nearer the proximal end 18. Each side of

14 feet 86 adjacent the edge nearer the proximal end 18 at which disengagement

15 occurs is hereinafter known as “disengagement side” 92.

16

17  [0078] Once disengagement occurs, potential energy in the biasing assembly 12 is

18 released to fire the needle holder 16 axially along the central longitudinal axis of

19  hollow housing 11 toward proximal end 18. Needle holder 16 moves towards disc 66

20 and puncture end 58 of lance 54 slides through puncture hole 72 to reach the

21  puncture point on the patient’s skin thereby puncturing the skin. Further movement of’

22  needle holder 16 is restricted by stem 52 abutting against abutment surface 70 of

23 disc 66. Biasing assembly 12 then pulls back needle holder 16 into hollow housing

24 11, to shield puncture end 58 within hollow housing 11.

25



5extend fromrim 26 towards distal end 20, parallel to the central

| ongi tudi nal axis of 6housing 11. Between, long rails 94 and short rails 96
are chanmneboaroipessageways 798. The el ongate sides of trhe/Sgaow®osail s 94,
96 define guide surfaces 125 that gui de38the el ongate portions of the drive
portions, i.e. props 80, legs, 82, flanges 84 and feet 986. These gui de

surface i . . 60. unt i,/ C . of the
end sl 10863 TP teranb SR oo 24 BRY AR Y s RO e A S e

devi cel0, feet 86 of ider 14 are held.in l3passa s 9 nd i.ded b
qu 08 sdneaong heseen8e of Bl 16959 FoouiRadie aare Borayeri PBGE bl o
axi al movenent of slider 14 within hollow housing 11. The 15 nunber of
passagevang radls 84ualtesnateevitoahen sailsrifrbldie mympeeef I9pg4ads 8¢ medgnimhe dfence,
in a pre-actuated | ancet devicelO there are passageways 98 which remain

17unaccyhioetdrails 98rotsreSpoad do ¢ney agetbenwof hrdpsed0 86d aPmef6e). dikeyguidenglsr ai | s 94
extend 18beyond the point along hollow housing 11 at which di sengagenent

occuks Rskameiiordmpctl RwWibE listdberdn20 spardRél td4he Berfrarishgifudisdiontis bai | s 96
extend till the position of 20contact surfaces 90 on hol |l ow housing 11,

extend till' it : X |

E S.”630?"#“&%1~t1é‘ert3£€°e|é§‘rv'b@gﬁéﬁé@éﬁﬂﬂmﬁﬁ@aﬁ%?ém%%“ﬁﬁﬁ oPpEcagthgoNn "
i ti 1 1 f 9 d . f

So0a" oid  TRS efthoal SRS chthe B30 37 e REHSRRARE STARGSAATRL ghite 2o

Af t t ti WO 2011/ 014125PCT/ SG2010/ 000231 24 1of | i 10,

Phe Bomdht clandte PRELIER! e SENARGHIANs, 46, ProPS.AR: Toase d2e aNoreBH an feet”

contact surfaces 90 are either inline (Fig. 10(b)) with or slightly proud
of 38&nd &l Theskguidplsnctaceaaten gaidelthelarme &0 yrdbtheapreachithe figieseiithhg@nent
side 92 and 4slide along end walls 100 by conbi nati on of biasing assenbly
12 and tdfeh@ealdedall 100 of the short rail 96.
11
12 [0080] In the assembled lancet device10, feet 86 of slider 14 are held in
13 passageways 98 and guided by guide surfaces 125 to further restrict rotational
14  movement but allow axial movement of slider 14 within hollow housing 11. The
15 number of passageways 98 equals the combined number of feet 86 and arms 60.
16 Hence, in a pre-actuated lancet device10 there are passageways 98 which remain
17  unoccupied as arms 60 are engaged with feet 86. Preferably, long rails 94 extend
18  beyond the point along hollow housing 11 at which disengagement occurs between
19 needle holder 16 and slider 14. Preferably, short rails 96 extend till the position of

20 contact surfaces 90 on hollow housing 11, when the slider 14 is in a pre-actuated

21  position.

23 [0081] As shown in Fig. 10(a), short rails 96 have end walls 100 which are inclined in
24  the same direction as contact surfaces 90 and correspond to engagement surfaces

25  64. Short rails 96 are positioned on disengagement side 92 of feet 86. After actuation



5surfaces. As end walls 100 are correspondi ngly inclined, engagenent
surfaces 64 of 6 arns 60 slide along end walls 100 into unoccupi ed
passagewaye 208/@s12shown in 7Figs. 10(c)-10(d). From t herer/sGheloloaoese i s
free for actuation (free to fire), ext%pding 8out of the holl ow housing and
puncturing the skin 116 of a patient. See Fig. 10(e). 9 10[0082]

into

Passageways 98 may include ridges 102 extendirﬁg N{om rgm 2f4 $artwa |

11t He pabléengevegacet) atflmeoment o5 danseosBlRnrbstveth pidss Hand nERdEs 'sa of
slider 1214 and arns 60 of needle holder 16. Longitudi nal noyvenent, of

sl i der Réldeondr dantagipsuriaoes| Oare ditherdn l'@%('?'gcﬂ@&)bW'tBlﬂﬁtsHﬁWﬂy Bfoud Qfnge 84
and ridge 102. After actuation l4novenent of needl e hol der 16 towards

proxj makngRhiIg8 00s Hepzkl arhe 60yidalventset 86fattbeadisct@agemarnt sige 922nd
Preferably, ridges 102 are inclined correspondingly to 16 engagenent

sur f43‘06§|ic§5e4afafn§;6é1d§4\ﬁt9|-|s 130 bSRPSFhatich ensiasimbemsaritily Haneet thderigtel 0 may

i ncl ude a cove 0 protéctively 19cover the puncture surface 68 at
distal end_18 qf ' Lar Hat ok nRRE sl ey 6 8P.
Cove 16&1%%‘?%?%‘?51@ g;?g§ﬁﬁp%é%rc){rrgrgp€|galﬂ§fg 'g‘?'e'{\gedht%gegégi dental firing 21of
| ancet devicelQ and acts as per evi dent r Jdncl udes
a cap 2218 60; %%'Esc?q?’eﬂ ghe wﬂ%@% Bﬁ%??ﬁpﬂea%é%ﬁl%%waﬁ’ﬁs&ﬁgEh@ﬁéh 108
encircles cap 106 and 23is anchored to &he ouatfgr 'gerhg{le{?yf. og ritmq26

t hr otigh FigsoR9(Q1B(douf eam terepie kinge ioies fon 3UAtN HIRT 1YL 2 Wk
correspond to hooks 110. To renove cap 106, the 25patient griF\%s)the cap 106
and per bat oftha hialbar yossingandpuactutingghieiskiy 1 i of arpatigsteBge Rig 10(e).

2011/ 014125PCT/ SG2010/ 000231 25 1breaking the links 110 between cap 106 and

ringg108. Once links 110 are broken the 2cap 106 cannot be replaced. Hence,
removal of cap 104 provides a visual 3identification that the device 10 has

gﬁgﬁo gﬁ@%(ﬁaﬁgﬁgéﬁgﬁ%"gﬁgzam%d es ’:dg]@gﬂtefﬁ\@myfrdﬂélrirﬁ% bertexg Intaled. 1 n
11 the passageways 98. Ridges 102 provide abutment surface for flanges 84 of slider
12 14 and arms 60 of needle holder 16. Longitudinal movement of slider 14 towards
13 proximal end 18 is restricted by abutment of flange 84 and ridge 102. After actuation
14  movement of needle holder 16 towards proximal end 18 is restricted by abutment of
15 arm 60 and ridge 102. Preferably, ridges 102 are inclined correspondingly to
16 engagement surfaces 64 of arm 60.

17

18  [0083]In one embodiment lancet device10 may include a cover 104 to protectively
19  cover the puncture surface 68 at distal end 18 of slider 14 prior to actuation of the
70 lancet device10. Cover 104 maintains sterility prior to use prevents accidental firing
21 of lancet device10 and acts as a tamper evident structure. Cover 104 includes a cap
22 106 linked to a ring 108 through frangible links 110. Ring 108 encircles cap 106 and
73 is anchored to the outer periphery of rim 26 through hooks 112. Outer periphery of

24 rim 26 has notches 114 which correspond to hooks 110. To remove cap 106, the

25  patient grips the cap 106 and performs a rotary screw or axial pulling motion thereby



5 breakabl e component which encases the puncture end 58. 6 7[0084] The
respective el enments of device 10 are typically fornmed of noul ded plastic
8mat eri alwo=otbniaesnedi cal grade plastic material. The lPamse26W/oneg1 be
constructed of 9any suitable material adapted for puncturing the skin and
is typically surgical grade 10netal such as stainless steel. 11 19[0085] In

b1 as ng SeaunE 1BETIOLEfyeRER JPB AT O RERa G R TR it ou,

l4housing 11. The internal cavity 24 is seal ed qr and closed at the distal
end 30 ByPIEcanngs beiigplasedqblente eyl of pemd b4 alievideRavishdc 66 of
slider 14 partially extends 16at proxinmal end 18 from hol | ow housing 11,

t hr odgh idgrditicatios $atithe deliceckhbas hgen ppador tarspeiad witle. @ptionalyother 104 i s
provi ded at proxinmal end 18 over puncture 18surface 68. Biasing assenbly 12
i S couploadebtdderay bdrextladed 3k suuh drnambiodiBestubass 841 Jorird Bitaai ng
assenbly 12 is conpressed by a snmall degree for 20inparting a force on

| ancet gbacREebihpbhchbwhftlidendiiesane punstubagng®g. y 13 in 21pl ace through

abutment of flanges 84 of slider 14 against ridges 102 on interior wall
2222g0f holl ow housing 11. Force inparted by biasing assenbly 12 is of
sufficient value 23to naintain, in a pre-actuated |ancet devicelO, exposure

ol i adr - 140 e B PatRt ABmETR of BORRg acuare CaE e T B Bel B hcedl o
hol der 16 fromrotating and bej ngi driven WD 2011/014125PCT/ SG2010/ 000231
26 1Bowdntsrigh s¥Ehas rBrRdicabarade Rizsticipalaiigtt Lheclapse . may Heowestrostedtfuat e
| ancet devicelO, a patient or a nedical personnel grips body 21 of 4holl ow
housPng ahy saitablehmataijal adeptethier papciusingithe skinaarutisdypiog!yp eufgiratigrapen
o 6ll[)y metal such as stainless steel.

11

12 [0085] In one embodiment of assembled lancet device10, lancet subassembly 13

13  and biasing assembly 12 are contained within the internal cavity 24 of hollow

14  housing 11. The internal cavity 24 is sealed or and closed at the distal end 20 by

15 base 36. Lancet device is positioned such that disc 66 of slider 14 partially extends

16 at proximal end 18 from hollow housing 11, through opening 33, thereby exposing

17  puncture surface 68. A cover 104 is provided at proximal end 18 over puncture

18  surface 68. Biasing assembly 12 is coupled between the base 36 and lancet

1‘9 subassembly 13. Biasing assembly 12 is compressed by a small degree for

20 imparting a force on lancet subassembly 13 to hold the lancet subassembly 13 in

21  place through abutment of flanges 84 of slider 14 against ridges 102 on interior wall

22 22 of hollow housing 11. Force imparted by biasing assembly 12 is of sufficient value

23 to maintain, in a pre-actuated lancet device10, exposure of puncture surface 68

24  beyond opening 33 of vestibule 32 and to maintain slider 14 and needle holder 16 in

25 engagement. Short rails 96 keep needle holder 16 from rotating and being driven



5screw or axial pulling notion of the cap 106. The cap 106 is then

di scarded. Proximal 6end 18 of hollow housing 11 is then placed onto the
pati ent' swekbn/m|ti2a puncture point 7from which a sanpl epofi/sichoosdossit o be
obtai ned. Specifically the puncture suwface 68 8of slider 14 contacts the
patient's skin. Generally, |ancet devicelO should be held 9perpendicular to

thelskitBV\/aé{% &ﬂx%gﬁ%ncfi-%[ealgquytﬁ)@-?ﬂﬂctl&?\?éo%}.’ the user (e.g. the patient or

medi cal “professi onal ns "pushi ng ncet devi celO0 agai nst the
patient's skin or tissue 116 resulting in 13l ancet subassenbly 13 being
dri ¢en axially into holl ow housing 11, along the 14l ongitudi nal axis,

t owar ds Broxinal end 18. The patient or the nedical personnel nay 15PIace a
fi nder [8P8@ITarAsteatedaneetaievige 1§ atratieahar amedicalRrupenielgriestkadymiisai ng
force 16to | ancet devicelO. 17 18[0088] As |ancet subassenbly 13 is driven
f ur #herhdllotwohdidin® W1 leowsthegeapl1 G dihestapliglirstsd atgcled byripleyfotdingod astang
assenbly 12 is further conpressed. The biasing 20assenbly 12 inparts an

oppasi tseréwict axritpallingenbtoe ef treudss $edihe d3p 108tiatHemeaiscartieny Pr@dihapf
slider 14 is limted by abutnment of clip arns 78 on disc 66 with |ips 76

220 t bnei i I ishdi qRAGRARRL props
80 ?eg?ézdw%ggﬁgﬂ‘évggkjuggﬁ:?agsﬁgtéﬁFg%le?-so%@él?%rﬁggié@ﬂS?ﬁgggﬁgrt rail Spdgr‘%t. 24

ol R AT e S P St
[ 'S SKi 16. i f - 2bi asj bl
12 81 ST SHRPLIA 62NARE 56t eRHSTAS SSTorC e b deP e ettt oA UBEBRBIRS: | on of
t he opposed forces increases until the disengagenment side 92 of the 4 arm
60 98I i dwsipangiguler dhthengfienent surface 64 See Figs. 10(a)-10(c). The

surface
10

11 [0087] Still gripping body 21, the user (e.g. the patient or medical professional)

12 begins pushing lancet device10 against the patient’s skin or tissue 116 resulting in
13 lancet subaséembly 13 being driven axially into hollow housing 11, along the

14 longitudinal axis, towards proximal end 18. The patient or the medical personnel may
15  place a finger or thumb on base 36 at distal end 20 to impart a greater pushing force
16 to lancet device10.

17

18  [0088] As lancet subassembly 13 is driven further into hollow housing 11 against

19  biasing assembly 12, biasing assembly 12 is further compressed. The biasing

20 assembly 12 imparts an opposite force onto the lancet subassembly 13. Rotational
21  movement of slider 14 is limited by abutment of clip arms 78 on disc 66 with lips 76
22 on the wall enclosing vestibule 32 as well as sliding engagement of props 80 legs 82
23 and feet 86 against rails- preferably the short rails 96.

24 |

25  [0089] Opposed forces from the biasing assembly 12 and slider 14, which receives



564 is then free to slide down end wall 100 as the needl e hol der rotates
resulting in 6di sengagenent of needle holder 16 fromslider 14. See Fig.
10(d). 7 wpQoA@h4ldson di sengagenent, potential energy i rcirise2bioasing
assenbly drives needl e 9hol der 16, towards proximal end 18. Needl e hol der
16 is guided by tenporary 10 engagenent of arnms 60 with end walls 100 of
short rajl i i SS¢ ) - nti nues
F ovehr a5 3 fifa Bl HERFRER it 8RR° BFYTH B R nEENNS CanERsER DS 05
and _stem 52 abuts,k ab nt. surface, 70.. At. this 13point uncture end 58 of
'ande. DIPSIARFSTIN, 1 AISh BORASER RS PRSYahengey e elP e Tipr oxi mal end
18 to puncture the patient's skin at the puncture point. 15 16[0091] The
needl e Jeonkieatiasof teroprasesdioscasnnererses vitinbadisrnaaoaresrtrside 2 of H1e end 17
20 by biasing assenbly 12 which was in an overextended position due to
monmént tlanl80 sfidésaaweay framh @ngagbinmgnt Surfamk B4 aSéa §iges 46 10(2R Teesurfacect ur e
end 58 was at the 19puncture point. Biasing assenbly 12 was overextended

due st 0 g4 theh freeodlidddRaireshd lallerDer 4/ thehhedule Ablde? dotdies Risattingdnassenbl y
12 to a point of over extension. 21Retraction of needl e holder 16 by

bi agi ngy; mYerkof el RYBEE Y6 & %‘Ql'ﬁ 2. SeAnige18dy)i nto hol I ow housi ng
11 t%he?deI y's |elei ng puncture end %)8, : i ch may cagry gjf),bl ood or ot her
material fromthe patient, from puncturing skin of another individual. It

24is to be understood that after actuation of |ancet devicelO it is no
| onger ible to 25return, slider 14 and needl e hol der o their

e B8P o e ReRBRGETenh Rt e DG Y 18 15g Bissing BESUTBRGYYSS ongle
di sassenbly of the | ancet devicelO. This provides an additional safety

f eaur enddden?l Giriewardsenioxinal enth18nNgedie hokdal Bhisguided Bréemaoksy di scar ded

after use. It should 3be noted that actuation of |ancet devicelO is
acHilev ezhgdgemert of agus @0 with @ndiwallsatip dfr Horhsrls &6 inheuneaulpeedol der 16 by
way of a single continuous notion.
11.  passageways 98. Needle holder 16 continues towards proximal end 18 till arms 60
12 abutridges 102 in passageways 98 and stem 52 abuts abutment surface 70. At this
13 point, puncture end 58 of lance 54 temporarily enters puncture hole 72 of slider 14 at
14  proximal end 18 to puncture the patient’s skin at the puncture point.
15
16 [0091] The needle holder 16 then retracts into hollow housing 11 towards distal end
17 20 by biasing assembly 12 which was in an overextended position due to momentum
18  of lancet subassembly 13 and biasing assembly 12 when puncture end 58 was at the
19  puncture point. Biasing assembly 12 was overextended due to the release of
20 potential energy which carried the biasing assembly 12 to a point of over extension.
21  Retraction of needle holder 16 by biasing assembly 12 pulis puncture end 58 of
22 lance 54 into hollow housing 11 thereby shielding puncture end 58, which may carry
23 blood or other material from the patient, from puncturing skin of another individual. It

24 is to be understood that after actuation of lancet device10 it is no longer possible to

25 return slider 14 and needle holder 16 to their pre-actuation positions without



5 6[0092] A further enbodi nent of the present invention will now be
described with 7reference to Figs. 12-20. Wiere like integers are present
in the sewondiamndi nent 8they refer to the same or si mpCarsGkemtones as in
the first enmbodinment. 9 10 [0093] The ygecond enbodi nent has differences in
sone of the conponents of the 11l ance and has sone additional conponents,

but . ot i f i i n_i ical 12fashion.,. i enhodi nent .
13 Loy OBy BEs et i i Bloves 0a0R bR el B et Ty 10
t he_hol | ow 15housing 11. There is al so [ coyer 132 that covers an
apoPt utenee! deNBed Qrtnarily Re e oheaans) Shoult e diseardra afizsdispult ghanid: he
slider 14 and the needl e holder 16 to the 17hol |l ow housing 11. There is

al sé a bisareted dhatimtuatioreef/lenceigevupetQ israchievedhbrough srauesHiel simiggEnddi st al
end. The needle holder 16 in the second enbodi nent has only two 19arns 60
as dpposkdstof tleineecdiethoddén 16 by evdyoafi areingle ddrginaioos nédtist.i | | have a

20dri vabl e surface or engagenent surface 64 as shown, and the firing
fungtionality of 21the needl e holder 16, slider 14 and housing 11 is
identical to that of the first 22 enbodi nent. 24[0095] Detailed features of

tzB‘i‘9?51%???3%%@(:%0%@%%295@@&%1 bf%@@@f%gdm%@@“‘ﬁ’z e ﬁ%ﬁ?@ﬂfa 18 of the
6 i 3 130..T !

and Tt ha RS B tor 2 28" AIRBIGR (M EIaE RSSHL it LSS B
guard 130 has towards its distal end 18 renovabl e (g)gard 5clips 134 whose

funéti dhewrefer gon@ptqqn%@r gaitgriteatyres as in the first embodiment.
0 ‘

10  [0093] The second embodiment has differences in some of the components of the
11  lance and has some additional components, but otherwise functions in an identical

12 fashion to the first embodiment.

14  [0094] The second embodiment has a cap 106 that attaches indirectly to the hollow
15 housing 11. There is also a cap cover 132 that covers an aperture in the cap 106. A
16 guide body 144 is used for assembly of the slider 14 and the needle holder 16 to the
17 hollow housing 11. There is also a base cap 131 to cover any aperture in the hollow
18  housing 11 distal end. The needle holder 16 in the second embodiment has only two
19 arms 60 as opposed to four in the first embodiment. The arms 60 still have a

20 drivable surface or engagement surface 64 as shown, and the firing functionality of
21  the needle holder 16, slider 14 and housing 11 is identical to that of the first

22  embodiment.

24 [0095] Detailed features of the differences in the second embodiment will now be

25  described.



6 7 [0097] The assenbly of the needle holder, |ance and renovabl e cover can
be 8 acconplished in a nunber of ways. However in this enbodi nent the
needl e hovden11@ibrrdy and the renovabl e guard 130 are noecasd2om@po3he | ance
54 as shown in Fig. 1014. The needl e hel der 16 and renovabl e guard 130 can
be noul ded as one or 1llseparate pieces over the |lance 54. A frangible
regi,on 135 as a thin connecting 12 portion between the body of the stem 52
of the needle holder 16 and the renovable 13guard 130 al |l ows breaki ng of

t he renpyabl uard 130 fromthe bo of the nee 1l4hol der 16 for its
ondvallBihe) Gakin Bresamalcacue e eeclGoRa! 46 JasifdS PreTgbGed
separate to the | ance body the retention of the renovable guard to the
161 @nceguasd Hy30i nlther faspeyaide puarhbédGaed the aeediedlgee] g aampleinly aaver thence.

Once the 17renovabl e guard 130 is renoved then the puncturing end 58 of the
| ande 94nces54 SEh@osradvallle ard AG08asTbeardsiiby distad engat&irdmocablegaaat a
protector for the lance 54 both froma 2ldanage and hygi ene perspective.

Thesrerﬂl’ip§|13qfwlﬁd$§éf@i@&ﬁWi@sSﬁﬂ?%é@&o@ﬂoeﬁhe 22| ast _possi bl e noment pri or
to use of the device ensures that the |lance is kept 23hygienic and not

dangged. It al so protects agai nst damage during assenbly and ?Li handling of
t he 'i ndi vi dual conponents. 25 WD 2011/ 014125PCT/ S&010/ 000231 30 1[ 0099]

2114 ORGP PIR afbemnl ot afe BRES o SR e BBletatlS: R Cat oo
in dotted line 3in Fig. 18a) to engage with the cap 106, once, the needle
hol der 2CGORIISPRS I pinyERberofwayse HQWevs iBdhiserohedingid thgynegdie AdkdsS cover
132 engages into the space between 5the renovabl e guard cliﬂ 134 to retain
t hef i roagly angd therresnp@ble guard B3R ageulted eier the lance 54 as shown in Fig.

10 14. The needle holder 16 and removable guard 130 can be moulded as one or

11 separate pieces over the lance 54. A frangible region 135 as a thin connecting

12 portion between the body of the stem 52 of the needle holder 16 and the removable

13 guard 130 allows breaking of the removable guard 130 from the body of the needle

14 holder 16 for its removal. In other embodiments where the removable guard is

15  moulded separate to the lance body the retention of the removable guard to the

16 lance is by interference fit between the removable guard and the lance. Once the

17  removable guard 130 is removed then the puncturing end 58 of the lance 54 is

18 exposed.

19

20 [0098] The removable guard functions as a protector for the lance 54 both from a

21 damage and hygiene perspective. The removal of the removable guard 130 at the

22 last possible moment prior to use of the device ensures that the lance is kept

23 hygienic and not damaged. It also protects against damage during assembly and

24  handling of the individual components.



6 base cap aperture 137; the |legs of the cap cover 132 passing into the gap
between 7 the renovable guard clips 134. The renovabl e guard 130 may engage
i n ot her Mowaymi1inst he cap 106. Therefore the renovabl e PgusGd01DA0023 s
retained to the cap 106 9 and the asseggbly of the cap 106, renovable guard
130 and cap cover 132 is 10renovabl e as a sub-assenbly. 11 12[0100] There

[ I t j ' f¢13th

| ante. PSR Rsh, LG PUS R Cadt b Bl 1 Pl Bt Ol Voot
14hgql | h i . t h nbl f t Sl 14 h |

ol der EeRRTRGn SLBR SloWiTnE TRV A eCayaif b st EAled BB e s ng
11. 16 17[0101] Fig. 15(a -g\f) show i sonetric views of the guide body 144,
provi déd Fig-t'8a tqsggagj%wa%et g 5@ 1o onge digyReedls halden Lo amﬁgh@m'% H%/ert ure
140 is conplinentary to 19the axial cross-sections of the slider 14 and the

needl e aneladeembted imHbedfomsing ht AGsp ewer 182angagesdite thelspace between onl y
be noved through the guide aperture 140 in one rotational orientation. 22

23[ §102he Téraogathldgyuaed i 444ab setairathein irngabutganderddsition toadngagesirsthe of at
| east one 24el ongate guide leg 138. In this enbodi ment there are two such

el Oagatb%satéag%de%aﬁe 439 tHenle@QQifttm@\%é Revéoras tl)ﬁgsiﬁ iitbQRe g;@gad'ewvée@f a
| ocating feature 142 that engages 2011/ 014125PCT/ SG2010/ 000231 31 1in a

cOm5! | TREY R0l RO 3L e U AT gl R 0T 141,
OO0 R PRaD TH ¢ el Ao o PRI 1t o Pk e
9 and the assembly of the cap 106, removable guard 130 and cap cover 132 is

10 removable as a sub-assembly.

11

12 [0100] There is also present a removable guide body 144 to help with assembly of

13 the lance. The guide body, when engaged with the distal end 20 opening of the

14 hollow housing, allows the assembly of the slider 14 and the needle holder 16 in the

15 correct pre-firing orientation with the hollow housing 11.

16

17 [0101] Fig. 15(a)-(f) show isometric views of the guide body 144, provided with a

18  guide aperture 140 through its middle. The guide aperture 140 is complimentary to

19  the axial cross-sections of the slider 14 and the needle holder 16. Therefore the

20 slider 14 and needle holder 16 can only be moved through the guide aperture 140 in

21 one rotational orientation.

23 [0102] The guide body 144 also has a locating portion that consists of at least one
24  elongate guide leg 138. In this embodiment there are two such elongate guide legs

25 138. In addition the locating portion consists of a locating feature 142 that engages



6[ 0103] The el ongate guide |egs 138 are sufficiently long such that they
extend into 7the holl ow housi ng and abut against the free ends 120 of the
short raiwe 206/01kf25t he 8gui de body is in the incorrect @®crsckemioone3ltsuch as
the el ongate guide |egs butting 9 against the free ends of the long rails
94 then the operator / assenbly machine can 10detect this as the guide body

1 ) PTG B YRI5, °We§l?§%5ﬁﬁg1“; 2as
4| e 1 105] T

pert uribSarist & ik PR hpRsE S RESlacaife feddipe PaR PP aRR nbBErdt 8 ui ce

for the side surfaces of the drlve portlons 86 of the sl er 14, and the

arng 1ssmnpliimemannieaiire &8 ween e gide Rpdydtt4isdy tfimorrscil AR i n t he
correct orientation 19on the distal end of the hollow housing 11, the

sl i der driendatibrt dleouttthe lorepdidaaiakiser 20are passed through the gui de
aperture (proximal ends first) and pass down into the 21holl ow housi ng,

gui ded by the guide surface 152 to be located in the channel defined 22by
the short guide rail 96, that is on the pre-firing side 154 of the free end

100 gof [bh‘ée, 8|fo'h 5@ §uidé- |e§§1§§b%9§dﬂcie%ﬂ%h6@%@@ﬂiaw%y ERBRE ints 2

second e surfa e 152a exlendi ng alon

igé?"%ﬁ%ﬁﬂ‘“’i’@éﬂ%@@@g"éﬁ? Sitegfudl SO o PEEP I T AR e 1 o

aperture The i de surfaces, 152 in co eration 3wt secondary
gui de sQH'ﬁd%\g@gV i%'f‘gﬁﬁé'f‘?(?fée% LR AHHEN. PFW?E Eﬁ"&@peagg'ﬂﬁﬂ?%s Efﬁ@ 9down to
the pre-firing side 154 of the short rail 96. In this mag the slider 14 and
5nedd| eagainstdhe freecentisodf the leng alerd4 then thaoperater tassarpblyiBaehingsant t he
gui de body |

10 detect this as the guide body will not be is inserted all the way home in the hollow

11 housing 11.

12

13 [0104] Each elongate guide leg 138 has a guide surface 152 that extends along its
14  length from the guide aperture 140.

15

16 [0105] The guide aperture 140 and guide surface(s) 152 (and 152a) therefore define
17  a guide for the side surfaces of the drive portions 86 of the slider 14, and the arms
18 60 of the needle holder 16. The guide body 144 is located in the correct orientation
19 on the distal end of the hollow housing 11, the slider 14 and then the needle holder
20 are passed through the guide aperture (proximal ends first) and pass down into the
21  hollow housing, guided by the guide surface 152 to be located in the channel defined
22 by the short guide rail 96, that is on the pre-firing side 154 of the free end 100 of the
23 short rail 96.

24

25  [0106] In this embodiment there is a second guide surface 152a extending along the



6is correctly engaged wth the hollow housing 11. 7 8[0107] In this way the
gui de body 144 aides in the assenbly of the | ance and 9reduces the

possi bi | iwg 20f1/diimeerrect assenbly. Once the slider 14 amrdTrseediomodesi der
1016 are located in the correct pre-fisping rotational orientation the guide
body 144 can 1lbe renpved and assenbly can continue. 12 13[0108] Once

assenbl i i u f e r

Lokt el dothRf slishoNBaRFCIchBaILaRGE 10 sed ThIXeIcRBERPHUE I 1281 16 o
the_ slider 151 nd hol | ow housj n . -Jhe ¢ 106 can_then be | gcated over
t he?  erdnsrEnds Jom theofie Bpexui 40, ThedudR shafesS Tra Mlp Rbr il cap
cover 132 can also be 17l ocated into place to |ock that sub-assenbly

t ogét havith theinsespedary givige speaces d52a defise agdiannet froRethedida gretud st al

end of the cover 36 then a base cap 131 engages into 19the bottom of the
basé¢ 3640ldowmicthegyretfitng edal tS4nef thasbertdeil P6e Ih shibatayethessdidbed4 20dagai nst
contam nants and danmage. 21 22[0109] In using the second enbodi nent the cap

10651 s rlewlirs kslder 10¢hhAdt goanyWhere?Bittnvpe ddreect aratiovef thédidgabdodgnmovabl e
guard 130. This exposes the trigger 24portion of the slider 14 and the

|ange iiScbigty &athodduiththe RBIIOWRGRGHY/ P4125PCT/ SG2010/ 000231 33 1[0110]

The slider 14 'has & | onger stroke to fire the lance. To achieve this, the
slider 2has nore axial length of trigger portion exposed than the first
enbodi ment. This 3ensures that it is a positive action that fires the

devkee B8 19 g way BE g fle Bodf 142 MGl i Be'atetbiy 8Ftheighte 3Rq°t S!T der

9  reduces the possibility of incorrect assembly. Once the slider 14 and needle holder
10 16 are located in the correct pre-firing rotational orientation the guide body 144 can
11  be removed and assembly can continue.

12 |

13 [0108] Once assembled in this manner the upper part of the removable guard 130

14 extends through and presents from the proximal portion proximal end 18 of the slider
15 14 and hollow housing 11. The cap 106 can then be located over the removable

16  guard clips 134 and secured thereto. Thereafter the cap cover 132 can also be

17  located into place to lock that sub-assembly together. If there is any aperture in the
18 end of the housing 11 distal end of the cover 36 then a base cap 131 engages into
19 the bottom of the base 36. In this way the resulting lance device is better sealed

20 against contaminants and damage.

21

22 [0109] In using the second embodiment the cap 106 is twisted or pulled and this

23 removes the cap cover 132 and removable guard 130. This exposes the trigger

24  portion of the slider 14 and the lance is then ready to use.

25



6[ 0111] The hol |l ow housing 11 can al so have di fferent external finishing.
This is to 7allow different | ook and feel to the product. The sinplest way
of achi ewvogotiiigi2ss to 8have a changeabl e cavity side @eCTiSeeonwmoé2di ng t hat
forms the hollow housing 11, for 9examgl e when the holl ow housing is nade
frominjection noulding of a plastic. In 10this way sinple changing of the

cavity 1ai ) thd Oyl LARRND A Wi RRe SHARP YR 1ahE8! Yol Otiddie

|OW ousing 1 ave erent ex erna eatu

LoP e oo ol Huiaf Bt GEk@bel BBt RSraindth ST fietd éf‘rﬁﬁﬂto'éf%vﬁ?f S ng

Det ailed features of the differences in another highly advantageous 16
embédi rffuressthaf 8\im amqpitiveraction; that fires\the denisk anl dtst PG @r Mo fush13)
Fig. 21 shows the expl oded isonetric view of another enbodi nent, having a
19cdp 206he tregdeswonioars Dhglider14. sl i der 214 with second bi asing menber 160,
needl e 20hol der 216, first biasing nenber 46 and base 180. The hol | ow
housi ng 211 defines a 21cavity 186, and has a proximl end 18 and a distal
end 20. 22 23[0114] The slider 214 is slidable at .least partially within

t he6ca\40q y1 R I%Ildv@ﬁol]@ihpol"‘f %h@!é%'ﬂége?dlﬁer%hpéﬁte?nélqm%rﬁh@“ mhls igx6s 118

froman outward position o a pushed 25position. can seen in Fig. 24,

t he sl 4

2011) &i@%@é%%@%%%@%ﬁ19916‘)&595@%3*‘%‘ S PG B o

h th t the slid f th
o7t Ber ek 3 FhmmasabIs GevEY SRS 158 Biouis HtlaenEin SR ReRstighe e
needIe hoIder 216 to the extended position. 4 5[ 0115] The needl e hol der 216
hol 8s #Xeamde wien the hollow Briried i MAada frang iigction moulding of a plastic. In

10  this way simple changing of the cavity side with different textures shape or features
11 can allow the finished ‘hollow housing 11 to have different external features.

12 Alternatively, an integral appliqué can be attached to the hollow housing to create
13 different looks to the finished lancet device.

14

15 [0112] Detailed features of the differences in another highly advantageous

16 embodiment as shown Fig. 21 — Fig. 32 will now be described.

17

18 [0113]Fig. 21 shows the exploded isometric view of another embodiment, having a
19  cap 206, hollow housing 211, slider 214 with second biasing member 160, needle
20  holder 216, first biasing member 46 and base 180. The hollow housing 211 defines a

21  cavity 186, and has a proximal end 18 and a distal end 20.

23 [0114] The slider 214 is slidable at least partially within the cavity 186 of the hollow -
24 housing 211 along a longitudinal axis 118 from an outward position to a pushed

25  position. As can be seen in Fig. 24, the slider 214 extends outside of the cavity 186



6advant ageous feature, the needle holder 216 is rotatable about and

transl atabl e 7along the |ongitudinal axis 118 when noved froman initial
posi ti on wo 2an/mxt2énded 8position. This hel ps reduce t heclriskediolvoedl of

i nadvertent triggering of the |ance. 3¥hen the needle holder 216 is in the
initial position, the slider 214 is in the outward 10position, as shomn in

Fi gy zg)gyg\ggendg 8740 38 e R4fol PobblEy SRREN S thel dpRl b Bl e

| ance cavity he "pr oxi ma 8 12of

t he_hol | n i n, Fi 5. .13 14 16] ..The, fjrst si ng nmenber
46 7o oSl %ﬁ@%ﬂfﬁgﬁf st TR0 mwﬁaﬁ dsitighiio WegiusPedng 20
First b|a5|ng menber 46 exerts a biasing force agai nst the needl e 16hol der
2163t oR@stionisges Ha reedletrldsr Ziete thaexiendeast position.s noved to the pushed
17position. 18 19 [0117] Fig. 21 shows a second bi asi ng nenber 160. The
secénd bi asi ng nenber 160 can be an el astic band 162 or other biasing
menber, best shown in Figs. 31-32. 21The elastic band 162 starts out at

rest angh 5 Teet iR holdes retirdigs aandes4 naecerddivel Wet aZiighiphen t he
needl e holder is in the extended position and acts to bias the 23needl e

hO' er PRSktagRolS fedibid, efﬁé%e@%sl'\élhéﬁz1@I§drofté}§bf%bé(bdﬁtalﬁdlréﬁ§at§b%5t' ¢ band

?LIthe at “rest position. seen in Fig 1, the slider 214 has at

'ﬁﬁ;é‘j. %ﬁ{h%%'ﬁiﬁl%éE@fﬁé:é@f%@%h@g&'”foﬂs% S pRRhoRdl . °

16
Cech | HORITG. oS PRBSIBERFS i EIngRd i 'qquf%ﬁtg@ﬁ?@%maéﬂ?éaﬁa%ﬁgs4i|6§sefs
to the inner wall of the hollow housing 211 than the inner wi ngs 168. The

out 8r 3Mherthelseedie hokgrr Bitais|ip theiital posiiophiie slidey 2K igabiRe ewyase t he
slider 214. 6
10  position, as shown in Fig, 24. When the needle holder 216 is in the extended

11 position, the lance 54 extends outside of the cavity 186 beyond the proximal end 18
12 of the hollow housing 211, as in Fig. 25.

13

14  [0116] The first biasing member 46 is positioned within the hollow housing 211 at

15  the distal end 20. First biasing member 46 exerts a biasing force against the needle
16  holder 216 toward the proximal end 18 when the slider 214 is moved to the pushed
17  position.

18

19 [0117] Fig. 21 shows a second biasing member 160. The second biasing member
20 160 can be an elastic band 162 or other biasing member, best shown in Figs. 31-32.
21  The elastic band 162 starts out at rest and is extended or stretched by the needle

22 holder 216‘ when the needle holder is in the extended position and acts to bias the
23 needle holder back to the retracted position, and thereby return the elastic band to

24 the at rest position. As seen in Figs. 29-31, the slider 214 has at least one groove

25 164 on the exterior in which the elastic band 162 is positioned.



7[0119] When the needle holder 216 is in the extended position and the

| ance 54 8extends outside of the cavity (and optionally has penetrated into
t he ski n wb@oofoistze 9pati ent) the needl e hol der 216 w | lPCrsGeawtoodack i nt o
t he hol | ow housing 211 due to the 10bigsing force of the biasing assenbly
12. In sone instances it is desirable to provide 1ladditional biasing force
to retract the lance 54 back into the holl ow housing 211. 12 13[0120] The
el adtic band 162 advant ageously hel ps to bias the needl e hol der 216 1l4back
into the hollow housing 211. \Wen the needl.e older.2161' in.the extended
15p8s1 t1DaHE) HIRNFeHlEaR ST ESERIo FOTRESR SR b o ik 9 S 2pAHEE aga not
the el astic 1l6band 162. The over-extension of the elastic band 162 causes a
bui 13d- uginga 168t Astsegn in Fége? hythe anterivinggd§6taidhe eeatle MifH£ 1926 t o nove
fromthe extended position to the 18retracted position. In the retracted
posi4t i aglosdrite thairrerWali of thethodlowvebusig 21 hthant the ineaowings Holisihegower .

This can be seen in Fig. 26. 20 21[0121] The needl e hol der 216 further

CoOMpri SQixgs 1@@9&5%1@%% éﬁgted,Tbg_thma@y Blidatsly 8Apage theskdendthin the
needl e guard 172. The cap 206 defines an interior 188 (see Fig. 2323). Fig.
27 shows the surfaces 174 of the needl e guard 172, which are adapted to
24be received by the interior 188. The surfaces 174 of the needle guard 172

may oo PIAGTEERBe BsBh e ndobetd RSt AR iF RECE A0 < 172
need ¢ Beey ouBidernEBZpEy GAn REEREd eereiiateR dhs s bl BhES he
3needl e guard 172 as shown is effective. OQther shapes will be readily
appé@r enpatientyithecwedi hpldetd 2116 willsetsaet hackdntorthe hedpwrhqusing il Sugitei@sur e.
5 6 [0122] The cap 206 nmay be attached to the needl e hol der 216 by several
di f feer ebiasing force of the biasing assembly 12. In some instances it is desirable to provide

11 additional biasing force to retract the lance 54 back into the hollow housing 211.

12

13 [0120] The elastic band 162 advantageously helps to bias the needle holder 216

14 back into the hollow housing 211. When the needle holder 216 is in the extended

15  position, the inner wing 168 of the needle holder 216 is pushed against the elastic

16 band 162. The ovér—extension of the elastic band 162 causes a build-up in potential

17  energy, which urges the needle holder 216¥ to move from the extended position to the

18 retracted position.' In the retracted position, the lance 54 is retracted back into the

19 hollow housing 211. This can be seen in Fig. 26.

20

21 [0121] The needle holder 216 further comprises a needle guard 172. The lance 54 is

22 | positioned within the needle guard 172. The cap 206 defines an interior 188 (see Fig.

23 23). Fig. 27 shows the surfaces 174 of the needle guard 172, which are adapted to

24  be received by the interior 188. The surfaces 174 of the needle guard 172 engage

25  the cap 206 at the interior 188. Removal of the needle guard 172 may be readily



7 ways, e.g. by welding the cap 206 to the needl e hol der 216, by using
adhesi ve or by 8using a clip on the needle holder 216 that can clip into an
aperture wb2heiep 206. 9 10[ 0123] Fig. 28 shows st oppecTaGemerd&3Ll76 in
the interior wall 178 of the hollow 1lipusing 211. Each stopper elenment 176
can be forned as a unitary extension on the 12interior wall 178. As a

resul t 9’3%” t s the
di s'tjlal ;S’é (5’%'3%%& r'ﬁkrfd;mé al]P c?%gh?ﬁ%ﬁcﬁue??é néég '%%B?%}%qdance
145 rot udi ng, out of  t.h i der 4 and hengce 0 ow housi ng
2112 LeOibpamEHe Rows 46150E. apﬁ@ﬁ? $s a8ation obihe fzp PUREBR thev co. 210
provi des closure to 17 the | ancet device 210. The spring 46 is positioned
bet ieennggfe gyaed 188 agrhawieisieffpebive e thqerd@"rar@fe/vl"heere@gslv RgPaENtdo at t ached
to the base 180 at a spring holder 182. 19 20[0125] From the foregoing

di scl ostinose ahifledan dihé ad giestthepbénafit of trigdisaiasubdenbodi ments, it will be
apparent that various nodifications, additions and other 22alternative

enbagdi ments are possible without departing fromthe true scope and
2:3spirit of the invention. The enbodi nents di scussed were chosen and

desgf i br'eelzéﬁg IEéB‘Q‘ et g%ebé‘i%cﬂeb'tlﬁﬁé AbbaR mdéhmvby@@veﬂa@alf@reﬁthe

i nvention a t's pract al” 25application to thereby enabl e one of ordinary

Ki | t / 1000231

S0 e BSOS AR TR 8020
t I 2 di.ficat t

ML ¥HEo acpeone "%ecﬁsﬁwaqﬁr.ﬁaﬁstﬁepa%e“g b anggpariee oG 2 ol me

when interpreted in accordance 4with the breadth to which they are fairly,

legd |y, and equitably entitled. 5 6

10 [0123]Fig. 28 shows stopper elements 176 in the interior wall 178 of the hollow

11 housing 211. Each stopper element 176 can be formed as a unitary extension on the
12 interior wall 178. As a result of the stopper element 176, movement of the slider 214
13 towards the distal end 20 is restricted, further reducing the occurrences of the lance
14 54 protruding out of the slider 214 and hence, out of the hollow housing 211.

15

16 [0124]) A base 180 at the distal end 20 of the lancet device 210 provides closure to
17  the lancet device 210. The spring 46 is positioned between the base 180 and the

18 needle holder 216. The spring 46 is attached to the base 180 at a spring holder 182.
19

20  [0125] From the foregoing disclosure and detailed description of certain

21  embodiments, it will be apparent that various modjifications, additions‘and other

22  alternative embodiments are possible without departing from the true scope and

23 spirit of the invention. The embodiments discussed were chosen and described to -
24  provide the best illustration of the principles of the invention and its practical

25 application to thereby enable one of ordinary skill in the art to use the invention in



WD 2011/ 014125PCT/ S&2010/ 000231 38 1CLAIMS 2 3What is clainmed is: 4 51A
| ancet device conprising, in conbination: 6a holl ow housing defining a
cavi ty amsolauingi2a proxi mal end and a distal end; 7a slcusG2eloiodabl e at
| east partially within the cavity of tiwe holl ow housi ng al ong 8a

| ongi tudi nal axis froman outward position to a pushed position, wherein

the i1 i fio 8 &b aatrRULaLGIPladdIs FBFEXGRY0Sd UG Btala fapf L he

hO||OM/ ousi ng enin he out'ward posi |on 0 oIdlng a

need| e, rotatabl and transl at abl e alon the 12| ongi t udi nal, .axi s when
Toved ySsraerAatea AbstrR madticaBnd drdmighSps are FORT D sans of (e

sllder is in the outward position when the needle holder isin the |n|tial

14pdsi tinYaNtigthas grteradeed By & appendnd epimes whenreiegRigted inegasidantre

proxi mal end of the 15hol | ow housi ng when the needle holder is in the

ext éndeditiptis bieadth icehidhr they laraairlg, leeatheandesjuitablyeentitiedhi n t he hol | ow

housing at the distal end, 17the biasing nenber exerts a biasing force

agaisnst the needl e hol der toward the 18proxi mal end when the slider is

noved to the pushed position; 19a second bi asi ng nenber; and 20wherein

sliging of the slider fromthe outward position to the pushed position

2lurges the needl e holder to the extended position. 22 2. The | ancet device

of claim1l, wherein the second biasing nmenber is an elastic 24band attached

to the slider. 25



WO 2011/ 014125PCT/ SG2010/ 000231 39 13. The | ancet device of claim2, wherein
t he needl e hol der engages the second 2 bi asi ng nenber when the needle

hol der noweotimithe extended position, urging the 3needlpeT/scha®rosn nove to
a retracted position wherein the needlggis retracted back 4into the cavity.
5 64. The | ancet device of claim1l, wherein the slider defines at |east one
grooye and the second bi asi ng nenbeknbﬁwﬂgsitioned in the groove. 8 95. The
| ancet device of claim1, wherein therneedl e hol der conprises of a pair of
10outer wings and a pair of inner wings and the outer wings are closer to
an ifiner wall 11of the hol | ow housi ng than the inner w ngs. 136. The | ancet
device of claim5, wherein the inner wi ngs engage the second 14bi asi ng
menber VRat is pleimedds e hol der is in the extended position, the second

15bi asi ng nmenber exerts a biasing force to bias the needle holder fromthe
ext ehded 16position to a retracted position wherein the needle is retracted
back into the cavity. 17 187.The | ancet device of claimb5, wherein the

out ey wings Al|'aﬁ|@é1|de\,ﬁfw@(gﬂpﬁﬁﬂg;l.&sddrﬂ@ihati&ﬁl 218. The | ancet device of claim
1, further conprising a cap defrning an interior, and the needle hol der

b Y024 OB TR ARE ot QAR R Bnd e ofce RtafeR 1
8, \/\per eint Qesli(qug‘aeab%]g{ %agﬁﬁa%aﬁw/s)(itﬁﬁ'neth\gn&.a%y of the hollow housing along
8 alongitudinal axis from an outward position to a pushed position, wherein the slider
9 extends outside of the cavity beyond the proximal end of the hollow housing when in
10 the outward position;
11 a needle holder holding a needle, rotatable about and translatable along the
12 longitudinal axis when moved from an initial position to an extended position,
13 wherein the slider is in the outward position when the needle holder is in the initial
14 position, and the needle extends outside of the cavity beyond the proximal end of the
15 hollow housing when the needle holder is in the extended position;
16 é first biasing member positioned within the hollow housing at the distal end,
17  the biasing member exerts a biasing force against the needle holder toward the
18 proximal end when the slider is moved to the pushed position;
19 a second biasing member, and
20 wherein sliding of the slider from the outward position to the pushed position

21  urges the needle holder to the extended position.

23 2. The lancet device of claim 1, wherein the second biasing member is an elastic

24  band attached to the slider.



WO 2011/ 014125PCT/ SG2010/ 000231 40 lengages the cap at the interior. 2

310. The |l ancet device of claim9, wherein one of the cap interior and the
needl e 4gwenrdiisunface has a circul ar cross section, andpthscabtomnoni the
cap interior and the 5, needle guard surface of the needle guard has a
non-circul ar cross section. 6 711. The | ancet device of claimS8, wherei n t he

cap i s ?ttacﬂ‘?«?latn%e} BEviR %‘i“c?an%cﬂl%@rﬁvﬁ{é#?\ythgr}%]egﬁ%gﬁ@%?'eﬁgagé‘:ﬂtﬁ’@ééjd

1012. The | ancet devi ce o clal erern g further

co rises at 11| ast on sto el.enent f d nit ext.engi on on
t PSR APMBEF WD th m”eféﬁwmagmdes\‘iﬂ«i‘?%ﬁﬁ‘sepﬁsgﬁos%gﬁsPf%%ﬁg% opper

elenent restricts novenent of the 13slider toward the djstal end.

1513, Theeedip beldedde mvesto arefrastad pegitieRdhersiRgrediesy'als f@%@éﬁd&a%rface
conpri ses 16one of an exterior of the hollow housing and an integral

appldi quinta thectasdtyt o t he 17hol | ow housi ng. 18 1914. The | ancet devi ce of
claim1 further conprising a base at the distal end, 20 wherein the first
bi agi ng nmenber is positioned between the base and the needl e 21hol der. 22
2315. The | ancet device of claim 14 further conprising a spring holder,

whergei ngt he PR \dntlet B THRMPEWherem HRIdIiREr abfiRedI8tichst dhegRRe at the
spring hol der.

7  and the second biasing member is positioned in the groove.

8

9 5. The lancet device of claim 1, wherein the needle holder comprises of a pair of

10 outer wings and a pair of inner wings and the outer wings are closer to an inner wall

11 of the hollow housing than the inner wings.

13 6. The lancet device of claim 5, wherein the inner wings engage the second
14  biasing member when the needle holder is in the extended position, the second
15 biasing member exerts a biasing force to bias the needle holder from the extended

16  position to a retracted position wherein the needle is retracted back into the cavity.

17

18 7. The lancet device of claim 5, wherein the outer wings slidably engage the

19  slider.

20

21 8. The lancet device of claim 1, further comprising a cap defining an interior, and

22  the needle holder further comprises a needle guard positioned around the needle,

23 adapted to be received by the interior of the cap.

25 9. The lancet device of claim 8, wherein the needle guard has a surface which
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engages the cap at the interior.

10.  The lancet device of claim 9, wherein one of the cap interior and the needle

guard surface has a circular cross section, and the other of the cap interior and the

. needle guard surface of the needle guard has a non-circular cross section.

11.  The lancet device of claim 8, wherein the cap is attached to the needle holder

by one of adhesive and welding.

12.  The lancet device of claim 1, wherein the hollow housing further comprises at
least one stopper element formed as a unitary extension on an interior wall of the
hollow housing, wherein the at least one stopper element restricts movement of the

slider toward the distal end.

13.  The lancet device of claim 1, further comprising an exterior surface comprises
one of an exterior of the hollow housing and an integral appliqué attached to the

hollow housing.

14.  The lancet device of claim 1 further comprising a base at the distal end,
wherein the first biasing member is positioned between the base and the needle

holder.

15.  The lancet device of claim 14 further comprising a spring holder, wherein the

first biasing member is a spring attached to the base at the spring holder.



