- 1 - CONTACT ACTI VATED | NCI SI ON DEVI CE FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to the field of incision devices
for drawi ng bl ood sanples. Mre particdlarly, it relates to a contact
activated incision device for drawi ng bl ood sanples from patients.
BACKGROUND OF THE | NVENTI ON [0002] Bl ood sanples are drawn from
patients for various dlagnostlc tests. The blood sanples are usually
drawn by incision pro devi ces for
drawi ng bl ood i ncl ude, —For—exant tte e atem  Application
Publ i cati on 2010/ 0076472 Al to Sun mhlch dlscloses a device for
performng an incision on a patient's skin. In use, the device is
activated by a hand or finger_of a user operatln% a trigger on one
side of the device. Wen the RHELBSfar THE HRVEMTIAN 5 bl ade ext ends
froman opposite side so as to cut the patient's skin. [0003] United
States Patent 5,951,582 to Thorne et al discloses a push activated

| ancet apparatus. In use, the device is activated by pushing a button

at the [opOQTHegpesenbinvantierelard 1@ thedidel 6KineRitsn Hevias for dawisd BRod
of the device to cut the patient's skin.

samples. More particularly, it relates to a contact activated incision device for

drawing blood samples from patients.

BACKGROUND OF THE INVENTION

[0002] Blood samples are drawn from patients for various diagnostic tests. The biood
samples are usually drawn by incision procedures on the patient's skin. Known
devices for drawing blood include, for example, United States Patent Application
Publication 2010/0076472 A1 to Sun which discloses a device for performing an
incision on a patient’s skin. In use, the device is activated by a hand or finger of a
user operating a trigger on one side of the device. When the trigger is operated, a

blade extends from an opposite side so as to cut the patient’s skin.

[0003] United States Patent 5,951,582 to Thorne et al discloses a push activated
lancet apparatus. In use, the device is activated by pushing a button at the top of
device by a user and a blade extends from a front side of the device to cut the

patient’s skin.



- 2 - [0004] United States Patent 6,221,089 to Mawhirt di scl oses
anot her device for nmaking an incision in the skin. The device has a
fi nger engageabl e trigger |ocated exteral to the housi ng for
actuating the triggering nechanism A finger of the user pushes the
trigger in one direction on one side of the device and a bl ade
extends froma side parallel to the direction of push of the trigger.

[ 0005] b@%%%ﬂ@@ Fiemt %1%‘91‘}(%9 48 fAank gii.sﬁfbls%eén@thépéé\ﬁ& for

| ancet dsse has a simTar triggering mechanismas in

Mawhi rt . 11 nge £tk - es.t: tri [ _I Iy i

one'si a8y el M 48 SHisP S8° BeER st bt BnlRBedh kel iptitea
the direction of ,push aof the trigger 0006] Sin ore Patent

Publ | calGRRINALEOHE bausinenTar seiusdlg the digqerng mehoaisay £ dRger of the user
device. In use, a user places the device against a patient's skin and
pushes #ushagdbe Hegersrin ane dilestiga\ancene @éqgﬁspﬁgwq Hevicaraid anplpderextends
rotate about a longitudinal axis until it clears a driver and extends
out of drdmoasiide pamiiet o the dinedioorof pestiof tpaitrigtgeres the patient's
skin. [0007] As nmentioned above, known contact activated incision

devi ces generally use puncturing action to provide an incision on the
patient's skin. The force applied to the patient's skin may not be

uni 1 o MGR03 ifhiRkieSrabs PARrRPS1 £d48 4 CifsBick ST BidlHg THCeR 30ehBly
{ﬁgu:{);tei on ‘'t he gart. of a mallca vvor_rer who app |Oe;5 the device to

act i vat #mgﬁg|ao%&@85#r@%‘ig§ﬁg§§g§§%£§%%ﬂé@hﬂ#sx‘dﬂgqegnoggﬁé glgér pushes
O B S B S &% b Sad HBURL W £ BRI S e 25ice

parallel to the direction of push of the trigger.

[0006] Singapore Patent Publication 152088 to Lum discloses a contact activated
lancet device. In use, a user places the device against a patient’s skin and pushes a
lancet holder into the device, causing the lancet holder to rotate about a longitudinal
axis until it clears a driver and extends out of a housing, where a lance or needle

punctures the patient’s skin.

[0007] As mentioned above, known contact activated incision devices generally use
puncturing action to provide an incision on the patient’s skin. The force applied to
the patient’s skin may not be uniform on the area of the applied surface. Some
training may also be required on the part of a medical worker who applies the device
to the patient. As such, it would be desirable to provide a contact activated incision
device which is easy to use, is designed for consistent application, requires little

training, resists accidental firing and has wide operating tolerances.



- 3 - SUWARY OF THE | NVENTI ON [ 0008] In accordance with a first
aspect, a contact activated incision dg¥|ce, conprises a housi ng,
slider, roller and bl ade assenbly. The -nousing defines a cavity, and
a longitudinal axis extends between a proximl end and a distal end
of the housing. A slider is slidable with respect to the housing

al ong the longitudinal axis and at |east partially positioned outside
of the housing. Aroller is nounted on the housing and rotatable
about an axis perpendicular to the |longitudinal axis. A blade
assenbly is nounted on the roller and has a bl ade, wherein the bl ade
is novable froma retracted position to an extended position and to a
rest position, at the retragt R '6' IS positioned in
the cavity, at the extende ds at | east
partially beyond the proximal end of the housing, and at the rest
position the blade is positioned in the cavity. [0009] In accordance
w th anot her aspect, the contact activated incision device has a
housi ng [9@83]hn sgcardeace withaa dirst aspegt, muenniact a@twstedmnelsmm@eﬁww| nal
axi s extends between a proximl end and a distal end. A slider is

sl i dabl eomprizesesperting oslidee, rotiasamy bdergssehbly.ofipethodisiray defiries.a The
slider is at least partially positioned outside of the housing. A

first bicagityGnEaksnditidifgakisaneendepaRfRn Hprdigual @ﬂd and é Gistat he e -
The first biasing nmeans abuts the slider and biases the slider
B ﬂgdi'géon

t owar ds tﬁé‘ﬁoﬂﬁﬂge'ﬁ%hé‘é‘r% sﬁﬁj}élﬂ% Wit ﬂe%pgg‘{gttﬁ% h%ﬂsﬁwg;‘:?bpﬁg'%ﬁé‘ n Hd

rotatable wt spect to t ousi ng € ass
the roller. ade an

bt e ALt 's%ﬂe%*@aﬁweﬁ%ﬁpaﬁa eBtside S '%sﬁtmﬂﬁr B0 Fsed on

rest p05|t|on At the retracted position the blade is pasitioned |n
the cavih§/! hogging ﬁé‘déﬂ%ﬁﬁ@o@%&%ﬁ DHS Pﬁ@%ldﬁd%afé?ttﬁﬁc'&'?%ﬁu ding gxis. A
partially beyond the proxi mal end of the housing, and at the rest
posi t i obladecassiendelyiis mpuiited ondbe irollarianddias a plade, wherein the blade is

movable from a retracted position to an extended position and to a rest position, at
the retracted position the blade is positioned in the cavity, at the extended position
the blade extends at least partially beyond the proximal end of the housing, and at

the rest position the blade is positioned in the cavity.

[0009] In accordance with another aspect, the contact activated incision device has a
housing defining a cavity and a longitudinal axis. The longitudinal axis extends
between a proximal end and a distal end. A slider is slidable with respect to the
housing along the longitudinal axis. The slider is at least partially positioned outside
of the housing. A first biasing means is positioned between the housing and the
slider. The first biasing means abuts the slider and biases the slider towards the
proximal end. A roller is mounted on the housing and is rotatable with respect to the

housing. A blade assembly is mounted on the roller. The blade assembly has a



[ 0010] From the foregoing disclosure and the follow ng nore detailed
description of various enbodinments it W%II be apparent to those
skilled in the art that the present invention provides a significant
advance in the technol ogy of contact activated incision devices.
Particularly significant in this regard is the potential the

i nvention affords for providing a contact activated incision device

oper abl ey|4¢é Bnavtile bRRI istrRbe4IR8ERM aAdithticansitfcrefousre ex@Mded position and
advant ages of various enbodiments will be better understood in view

of the é@%{gfﬁﬁogﬁgﬁf%mﬁeoﬁtﬂc@ﬂ %ti%k%laﬁ?li%ﬁo%g g R b |tyzl,|_|§gthe

DRAW N IS an I sonetric view o e I ment o

com act S54RSS0 ) B S St Bad AR LESHAY ol O%6halk B e
[0013) s, e B BE e S SRR, oL, 10,

roller is at a start

[0010] From the foregoing disclosure and the following more detailed description of
various embodiments it will be apparent to those skilled in the art that the present
invention provides a significant advance in the technology of contact activated
incision devices. Particularly significant in this regard is the potential the invention
affords for providing a contact activated incision device operable with wide part
tolerances. Additional features and advantages of various embodiments will be

better understood in view of the detailed description provided below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is an isometric view of one embodiment of the contact activated incision

device with a cap attached.

[0012] Fig. 2 shows the device of Fig. 1 with the cap removed and ready fo be used.

[0013] Fig. 3 is an exploded isometric view of the device of Fig. 1.

[0014] Fig. 4 a cross section view of the device of Fig. 1 when a roller is at a start

position.



- 5 - [0015] Fig. 5 a cross section view of the device of Fig. 1 when
a roller is at an apex position. [0016]sFig. 6 a cross section view
of the device of Fig. 1 when a roller is at a post-apex segnent.
[0017] Fig. 7 is sinplified schematic view showing the relative
position of a camsurface of the roller and a cam|edge of a slider
when the roller is at the start position. [0018] Fig. 8 is sinplified
schematic view show ng the relative position of a cam surface of the
roller and a cam | edge of a slider when the roller is at the apex

posi ti ool HFG] 5 Gros8 destich Widw ©of &tk delies®ifiFig. V1 edcihawbig it @ an apex
relative position of a camsurface of the roller and a cam | edge of a
slider Wﬁﬁﬂk%be roller is at the post-apex segnent. [0020] It should
be understood that the appended draw ngs are not necessarily to
scal e, presenting a sonmewhat sinplified representation of various
features illustrative of the basic principles of the invention. The

speci fi ign features of. the contact, activated incision device as
oPocl osda0TENS. § Fbiss s ctiphviRY HInG devite SHEG 1| AR furE s SEa Post-

the cam | edge and cam surface, will be determned in part by the
apex segment.

[0017] Fig. 7 is simplified schematic view showing the relative position of a cam
surface of the roller and a cam ledge of a slider when the roller is at the start

position.

[0018]Fig. 8 is simplified schematic view showing the relative position of a cam
surface of the roller and a cam ledge of a slider when the roller is at the apex

position.

[0019]Fig. 9 is simplified schematic view showing the relative position of a cam
surface of the roller and a cam ledge of a slider when the roller is at the post-apex

segment.

[0020] It should be understood that the appended drawings are not necessarily to
scale, presenting a somewhat simplified representation of various features illustrative
of the basic principles of the invention. The specific design features of the contact
activated incision device as disclosed here, including, for example, the specific

dimensions of the cam ledge and cam surface, will be determined in part by the



- 6 - particular intended application and use environnent. Certain
features of the illustrated enbodi nents have been enl arged or
distorted relative to others to help prfbrvi de clear understanding. In
particular, thin features may be thickened, for exanple, for clarity

of illustration. Al references to direction and position, unless
gthe_rwi se indicated, refer to t?; orientation illustrated in the I

rawi n : .
R e
leos andsiareh SR fare bestL enBisRy B cledoHR rBive (BT YLBRI nelp

i nci sion devi ce disclosed gere. The follow ng detail ed discussion of
vari ous PAPYIdengigar rendaisiendiniy Bhibaeticrtat: Shil features syt ke tthickened, for
general principles of the invention with reference to a contact

act i vat egampde sfasnclaatyi et ilkisiration e Al oiefereaces ta diestioni erd paskion, unless
enbodi nents suitable for other applications will be apparent to those
ski | | ed dtinertwise mdicated aefdrtte thenekntatioh ilustiateld #rihesdmening022]

Turning nowto Figs., Fig. 1 shows a contact activated incision

device 10. The device 10 has a cap 140, and a housing 20. The cap 140
is releasably secured to a proximl end 24 of the housing. In Fig. 2
the cap is 1 erbiedl EHBESRRIPTRONISE PribrERREN EMBORPROEREEF
sitting in a depressromnm 80 wmCiT TS focated at a top 7o of the slider
top 42. The slider top 42 has a lip 58 which is visible to a user
before the device is used. The housing 20 extends fromthe proxinal

end 24 to a distal end 26, ) ) i
[0021] It will be apparent to those skilled in the art, that is, to those who have

knowledge or experience in this area of technology, that many uses and design
variations are possible for the contact activated incision device disclosed here. The
following detailed discussion of various alternate features and embodiments will
illustrate the general principles of the invention with reference to a contact activated
incision device suitable for use as a heelstick. Other embodiments suitable for other
applications will be apparent to those skilled in the art given the benefit of this

disclosure.

[0022] Turning now to Figs., Fig. 1 shows a contact activated incision device 10. The
device 10 has a cap 140, and a housing 20. The cap 140 is releasably secured to a
proximal end 24 of the housing. In Fig. 2 the cap is removed, revealing a slider top
42 and an opening 78 sitting in a depression 80 which is located at a top 76 of the
slider top 42. The slider top 42 has a lip 58 which is visible to a user before the

device is used. The housing 20 extends from the proximal end 24 to a distal end 26.



- 7 - [0023] Fig. 3 is an exploded isonetric view of the contact
activated incision device 10. The device conprises a housing 20
optionally formed fromtop housing 30 =hd bottom housing 21, a slider
40 optionally forned froma slider top 42, a first slider body 44 and
a second slider body 46, a roller 90 and a bl ade assenbly 110. The
housi ng 20 and slider 40 may be fornmed fromnultiple conponents

f ast ene her .or i | i .
a5t enedob S H 18rP BEloRBA 1o HRRIEVBATBPR bontdBP alRYRb A 3B ovice
flexible arm 34 resiliently engaqin rogve 36. Als the first.

ol der. B8y T3 St euBRESE: PalT G2t Be T o st rebt e Siiag 20 and
fit, for exanple by m 64 engagi n rogve 68 at finger 66. , ,
Al ter natki%@Wn?‘PHé'”Ql f{je? Hear &8 %&”%@Yff%r from & SiergrrA4?: # first slider
unitary construction and connected by a living hinge, for exanple.

Fur t her ,baslyi 4feandop segonghplides body %o@nl@ﬁ@éaotgn$ﬁ§ﬁaﬁetass@w1d)@heTrhe
parts of the slider, for exanple by arm 70 with finger 72 engagi ng

groove panisirg (20 detli sbdehyOsmdade TamdédDGith hutigleusomgodehtsnéstened
cavity 22 and top housing 30 has a restriction portion and bottom

housi ng té%ethéﬁ oR deRPl aP @ éih?ré ¥HNPBNEROPTHAtIRSUSMG B0t &fd bR&bR1 RbLSAG 21
portion en assenbl ed together to receive shafts 92 of the roller.

Thus, t r ol ' - [ h ider ;
o eceil ik e SEmitaE B S (R Sl bYCREIIR! S SE et fif ertbiaing
housing. A fir b} asi ans_ .such a ring 130 i, sitione
ot ween SRRV Tier ARy e oD RS bl ARLHR e tBnkS st baBE iy may be
slider bodies 44, 46 has a cam | edge 50. The cam | edge 50 has a first
wal | 55,coNgetedr h%isc%‘pSﬂ'E: f9r SX@BHIe WY Y764 Srgaging SFRRVes 88 ahlinger 66.
protrusion 54 has a tics) 56. The slider has a slot 48 having perineter
49. The Adtematively the slider bodies may be formed of a one piece or unitary construction
and connected by a living hinge, for example. Further, slider top 42 may also be

connected by snap fit to the other parts of the slider, for example by arm 70 with

finger 72 engaging groove partially defined by surface 74.

[0024] The housing defines a cavity 22 and top housing 30 has a restriction portion
and bottom housing 21 has a rest portion which cooperates with the restriction
portion when assembled together to receive shafts 92 of the roller. Thus, the roller is
rotatably mounted on the housing. The slider 40 is received in the cavity 22 and is
slidable with respect to the housing. A first biasing means such as spring 130 is

positioned between the slider and the housing.

Each of the first and second slider bodies 44, 46 has a cam ledge 50. The cam ledge
50 has a first wall 55, a protrusion 54, a second wall 57, and a flange 52. The

protrusiocn 54 has a tip 56. The slider has a slot 48 having perimeter 49. The cam



- 8- ledge is partially cotermnal with the perinmeter 49, but is
separate by a gap 93 on each slider body. The gap allows for relative
novenment of the roller with respect to%he slider during operation.
[0025] The roller 90 is positioned within the slider between the cam
| edges 50 of slider bodies 44 and 46. The roller 90 has a cam surface
96, a pair of shafts 92 and 94 on each side of the roller body 91.

11 g P BRI oLy, A P o € aBa ), Kot 09 on
11010 S APk oRa" il bt WOAo! gl o B8 SR shhf

122. The roller has a mai.n body 91 with a channel 98. The

i nt er redPaCAIYTAYINGCRABUGR. t he bl ade assenbly is mounted within the
channel 98. Blade 120 is nounted to the head portion 114 and slidable
with respect to the roller. Projections 116 extend fromthe head
portion 114. A second biasing nmeans such as spring 124 is positioned
bet ween [0025]rTdld esllearid & poejppecd Mithiatthehdideaidetweehitbe d2R. ledpes 50 of
stopper has a width | arger than the channel and thereby resists

separ at isfifePbodiBs 44 a6k 485 TRBNbIeA 90 Mak Recdlduefacel 96, apaidliof €ALItOV2 and
In the other direction the projections 116 resist separation of the

bl ade asse r 2 o8, i r
P hase o QEGPRACA SRR e BllarWody O 2haftiod is forkh? tlan Safl O, R0l Hhhas

X extends petween, t:he,proxi ngl ,en n h i | end,26, Of e
housi ng Db a%\'\% g? ifa%rh%lkgné{Eﬂg%l%séﬁgﬂbdlt@eeq%néh%ﬁng? aglgwss &% Plﬁﬂe
a first position to a second position and to a third position. As
shown i RSEREIDE §10 o bremetinied pagia Yw@a%thepgﬂ'kera‘%ﬂ yBI3e&i 33s6ARly 110 has
out side of the housing. Fig. 4 shows the device -9- 10 before it

i s acti Vvewddation ltlheaslinigsmediate wortion 312 podi a tahportine 132. sTheirakgriyps
means 130 bi ases the slider 40 towards the first position. The first

bi asi ng aveatis ladeyt 51t Wwith sa ichannah@8bi d$es intdensdiatde pottmmandg ofhthe blade
proximal end 24. The lip 58 is positioned above the housing 20 (with

respect gs8efibfy B AurREd WithiRaRer ciinrdl ®8. 4 BIade 1129 M AidUnged %Q?ﬁﬁ%ad
e

when the slidér is in the first position. Wen the slider is in

hird > R . S PN
i st bl o PR 314 9o uREicsbBRe el ieh.  REoipRHon 10 Exld from the
a material havin gfagfl ur coné:asti ngwith th

[ o]

housi ng s hat the
i p act 8639 BHORG, SPERRR. Rab rBnmaY; 20 18" §olo a4 18" pdekones
between the roller and a stopper 126 at the tail portion 122. The stopper has a width
larger than the channel and thereby resists separation of the blade assembly from

the roller, in one direction. In the other direction the projections 116 resist separation

of the blade assembly from the roller.

[0026]Fig. 4 shows the device after the cap has been removed but prior to
activation. A longitudinal axis X extends between the proximal end 24 and the distal
end 26 of the housing 20. The slider is slidable along the longitudinal axis X from a
first position to a second position and to a third position. As shown in the Figs., the

slider is at least partially positioned outside of the housing. Fig. 4 shows the device



[ 0027] The bl ade 120 is biased away from an extended position and
towards a retracted position by the second biasing nmeans 124.

Proj ections 116 abut against first wal1%- 55 of cam | edges 50 of
slider 40, resisting further retraction of the blade. The roller can
rotate froma start position to an apex position and to a post-apex
segnent about an axis perpendicular to the |ongitudinal axis X. Wen

the slidfy phfork & fshsctiviatad wgmsﬂhtei MRSt THE Whstl ;skfﬁic%.tﬁhe g sigéihgrntqﬁée%s

isin the start position and is at an acute angle w respect t

fﬁféief'y @&%‘%ﬁ%?i%%ﬁ%‘ﬁ?@a@?a?ﬁéﬁgéﬂ@&gﬁ@ﬁé T E%%ifidéﬁi@éy‘éﬁah@ﬁs the
S1' der 1005 aPAPIQUELIE LT IosAronds REHTAD SHodD Ut 1 SIS ROStoned

achi eved by contact activation. That is, the slider 20 is positioned
agai nst aqyatthemousing2 (with reepgst 4 it plasiedofthe gtanes ©f Hd@istngnd 5. visible
Pushi ng the housing 20 towards the patient's skin conpresses the

first bitash nugenseren 139 slidadis in 1i0e firstupgsition.heViendtihe glidemisoint tiee third
housi ng 20 and towards the second position in the direction marked as
A in Fi gostionTBeslip derpaaittaiadhMithirenga gesiity hend cdtevisible drge Sasiee the
cam | edge 50 engages cam surface 96) urging the roller to rotate. As

the roll a ii i ; i ;
5 Cof Ot fDUstt FORBohAR MPRPRIBE ded bRKHoRIANAabiG 4 bbBhr Bhirgeting

of protrusi 4. . fi : J op:Cl t I

the' bi adtih Bt so Rt e ot pEANIHGRRI i heb b bE bR e e
axis of rotation of the roller. Advantageously, this urges the bl ade
to extet$®dut of the opening in the slider as shown in Fig. 5. [0029]
Fig. 6 shows continued anticlockwi se rotation of the roller 90 to the
post - apex segnent in response to novenent of the slider to the third
position. The slider is in the third position and the blade is shown

r et r act §00d&chenbtaden 1R0eissbiaded @®ay Ifrorh han tduxtentigub position ahe telvadds a
further conpresses first biasing nenber 130. In accordance with an
advant agepsstetigRisitich btihé RcbaliNA&sing meshd Hea, t%{éﬂt@@h@ 185 abut against
positioned in the cavity, at the extended position the blade extends

at | east i Q%¥R (e A n - j :
final pEEQ?&%EQ?Egﬁb ad2§¥§Q§g§ff?%ﬁ§%4?h&F%%ngg®F?$E$iﬂetggﬂ?ﬁ@%H@QSe
50 is positigned _hetween the_ rqller 90 and_the pnrojections, 116 h
Chat "o Wit OFT R IR TdCar B Rama RS enoaett POTPE ik 1 & B apex
position, the roller rotates, and the blade translates away fromthe .
rol | er. SREMAT GROYE ap ﬁél&mnpsﬂgwadéetth% Gifpdip a¥PtkoNUheh ifie Siders in
post - apex segnment causes the projection 116 to nove past the tip 56
and pasthe fissiqasdion amishosn. inTiigs4 atheowedlet RO is ét Hirl sksrbposijomeadsis B 4n
to pull the blade 120 back towards the axis of rotation to the final

posi t i omcubdzege Witrofesplet toothieeX akiac K-ifst bradire neass-Biesitssey menint 88 and
the apex position is thwarted by projections abutting second wall 57.

is shown to be largely uncompressed.

[0028] Fig. 5 shows the blade 120 deployed in the extended position, the roller is in
the apex position, and the slider is in the second position. Movement to these
positions is achieved by contact activation. That is, the slider 20 is positioned
against a patient's skin at the proximal end 24 of the housing 20. Pushing the

housing 20 towards the patient's skin compresses the first biasing means 130, and



[0030] Fig. 7 is a sinplified schematic which shows the
interrelationship of the cam|edge 50, cam surface 96, slot 48 and
shafts 92 and 94. Fig. 7 is like Fig.'40mhere the slider is in the
first position, the roller is in the start position and the blade is
in the retracted position. Shafts 92 are captivated by rest portion
28 and restriction portion 32 of the housing, thus, the roller can

only rotg és%éhs[[o%?pcﬂ? h@%ODQHEI 98- ﬁ]\kér 2 r%ngsgéhcgfosmon in the

p03|t|one I'n slot 48. own 1 n engage
of the r IIe

t he peri [ of t, SIS rotatlo

ol ookt EsPadbaiE § 8'"?90 th fade SR Gy endebEs: s gt ﬁﬁ@ge 52
52 and c msur ce_96. Thus, sl i der does n age the ral

unti 1) @seWQﬂQ@Sc‘Eﬁ{F aget4o) dﬁﬁi@u‘?‘%@@gé& relaée-t K "%e roller
roIIer cannot rotate fromthe start position until the slider has
nmoved f rrotatesthea praectipsi t1bravelaleng itha fest s@llsdd ehithegeam dedgendd atthe
96, the slider has engaged the roller, and continued sliding of the

sl i der tabider dOtimdl $eyardcipdise tip &6 mfrpgetru‘sibe 5401 Asfirdtavalbdaisendm-circalbeat
start position toward the apex position. [0031] During sliding of the

sl i der é:fr@tfu@lbﬁ 54, t5d bR BotRNotabed WRhIRE POIErRAR tramiatebavaiafrom tBE axis
shafts 92 and 94 appear nove upward with respect to their

corresp I 3

housi ng SOy R %’Wh%nf%“'%"‘p.%d‘%gtéié%ﬁé Ry BS PR GE o el bllFor the
direction of ar rtg E c0|?:d pé)Sl tion, the caml edge 50 engages
the cam@F &l gsgﬂeEﬁ%s 8PP 78D .2 Thi s forces the roller 90 to
rotate with respect to the housing about the pair of shafts 92. The
gap 93 of the slider 40 allows for relative rotation of the roller 90
Wi th resgect to the slider 40 without binding. - 12 - [0032] Fig. 9
shows t H8029]i dgr 6 ishowsecartiinued gudictockwisentation ebihedolienh9¢ e the post-apex
post - apex segnment. Further rotation of the roller around the

post - apeegaegitem respumsef tbanptameap ok theoslider ¢o the thirdpositiohy TtHeesligar iis in
of shafts 92, 94 engaging the cam | edge 50 of the slider 40. As noted

previ oushy thikd %b§i‘f:bhfa'iﬁj %@bl@@éﬁé's’h@mﬁ@@t@%ﬁecﬁﬁﬁ@lﬂ%ﬂ% thedlide@ (Bt In the
rotation of the roller back to the apex p03| tion. hi s manner,

bl ad

2172 8o e Sl PR SRERS 4P BesTih ﬂ%%ﬂazor'eﬁzn%%tr&ame
detail ed . t f t d t it

Var | ous HBtR AEPTBRESSS %éw?%@%ﬁbﬁets?ﬁéﬂswt@%ﬁte)a%ﬁ%ﬁa%n fed I
are possible wthout departi ng fromthe true scope and spirit of
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provide the best illustration of the principles of the invention and

its pragroxiedal sppl oictiei neusing,t dred eabjhefindl positien die dlatlentsr gosikongd imthe
the art to use the invention in various enbodi nents and with vari ous
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such nodifications and variations are within the scope of the
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accordance wth the breadth to which they are fairly, legally, and

equit aberIleerr}B{a}teg,dand the blade itranslates away from the roller. Rotation of the roller 90
past the apex position to a post-apex segment causes the projection 116 to move
past the tip 56 and past the second wall 57. This allows the second biasing means
124 to pull the blade 120 back towards the axis of rotation to the final position.

Movement of the roller back from the post-apex segment to the apex position is

thwarted by projections abutting second wall 57.



- 13 - Cains 1. A contact activated incision device, conprising, in

conbi nati on: a housing defining a cavity, wherein a

| ongi tudi nal axis extends between a proxirmal end and a distal end of

t he housi ng; a slider slidable with respect to the housing

al ong the longitudinal axis and at |east partially positioned outside
of the housing; a roller nounted on the housing and rotatable

about a hS-iRe ' it | | I i
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bl ade a nounted on the ro havi ng a wherein the
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the slider is in the first position, the roller is in the start position and the blade is in the
retracted position. Shafts 92 are captivated by rest portion 28 and restriction portion
32 of the housing, thus, the roller can only rotate with respect to the housing. Shafts
92 and 94 are positioned in slot 48. As shown in Fig. 7, the shafts 92, 94 engage the
perimeter of the slot 48 to resist rotation of the roller in a clockwise directicn. Note
also that there is a space between flange 52 and cam surface 96. Thus, the slider
does not engage the roller until flange 52 moves into contact with cam surface 96,
and the roller cannot rotate from the start position until the slider has moved from the
first position. Once flange 52 has engaged cam surface 96, the slider has engaged

the roller, and continued sliding of the slider toward the second position urges the

roller to rotate from the start position toward the apex position.

[0031] During sliding of the slider from the first position to the second position, the
pairs of shafts 92 and 94 appear move upward with respect to their corresponding
slot 48 (that is, towards the proximal end 24 of the housing 20). As shown in Fig. 8,
as the slider 40 slides in the direction of arrow A to the second position, the cam
ledge 50 engages the cam surface 96 on the roller 90. This forces the roller 90 to
rotate with respect to the housing about the pair of shafts 92. The gap 93 of the
slider 40 allows for relative rotation of the roller 90 with respect to the slider 40

without binding.



wherein at the retracted position the blade is positioned in the
cavity, at the extended position the bl ade extends at |east partially
beyond the proxinmal end of the housinglzand at the final position the
bl ade is positioned in the cavity. 2. A contact activated incision
devi ce, conprising, in conbination: a housing defining a
cavity, wherein a longitudinal axis extends between a proximl end

and a d[@?%&g‘?‘q‘ﬁ% shows. theasﬁ(!l%rdﬁ]rth%' Hﬁ@bgﬁsi}’ﬂéﬁ "érfoeﬁrﬂf?élﬁrantﬂﬂ%. post-apex

housi ng-a ongi tudinal axrs an ast partia position

pet ween ooaeAbEPIEE Rt of et Bl kTR Fbhon Bk romgne
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slider 40. As noted previously, projections 116 abutting against second wall 57 resist

rotation of the roller back to the apex position. In this manner, the blade cannot

return to the extended position. Thus, the device acts as a single use device.

[0033] From the foregoing disclosure and detailed description of certain
embodiments, it will be apparent that various modifications, additions and other
alternative embodiments are possible without departing from the true scope and
spirit of the invention. The embodiments discussed were chosen and described to
provide the best illustration of the principles of the invention and its practical
appiication to thereby enable one of ordinary skill in the art to use the invention in
various embodiments and with various modifications as are suited to the particular
use contemplated. All such modifications and variations are within the scope of the
invention as determined by the appended claims when interpreted in accordance

with the breadth to which they are fairly, legally, and equitably entitled.



- 14 - a bl ade assenbly nmounted on the roller and having a

bl ade, wherein the blade is novable between a retracted position, an
ext ended position and a final position}3' wherein at the
retracted position the blade is positioned in the cavity, at the
extended position the blade extends at |east partially beyond the
proxi mal end of the housing, and at the final position the blade is
positioQﬁgn#p the cavity. 3. The device of claim1l or 2, wherein the
slider 'S sfidable froma first position to a second position and to
a third position, and the roller is novable froma start position to
an apex ,posi wher ei n when

i on.and to ost - apex .segnent ;. .and .
the o1 der 1 & ontdeactalhd Bl BvisE isi&6- ip sombipalS: 2
position and the hlade is at the retracted positjon. 4. The device
of claim3, @RI HEANGS ?Qﬂ'qyelwheée@tat'ﬁ'ég'ﬁ—ﬁ@ialp@%tﬁ’%?ﬂd% Retween a
slider is in the second Position, and the bl ade is at the extended
posi t i oproximal gnedane\a distadendmf toabousingl ai ns 3-4, wherein when the
roller is at the post-apex segnent, the blade is at the final
posi tion. a slider slidable with respect to the housing along the longitudinal axis and at
least partially positioned outside of the housing;
a roller mounted on the housing and rotatable about an axis perpendicular to
the longitudinal axis; and
a blade assembly mounted on the roller and having a blade, wherein the
blade is movable between a retracted position, an extended position and a final
position;
wherein at the retracted position the blade is positioned in the cavity, at the

extended position the blade extends at least partially beyond the proximal end of the

housing, and at the final position the blade is positioned in the cavity.

2. A contact activated incision device, comprising, in combination:

a housing defining a cavity, wherein a longitudinal axis extends between a
proximal end and a distal end;

a slider slidable with respect to the housing along the longitudinal axis and at
least partially positioned outside of the housing;

a first biasing means positioned between the housing and the slider, the first
biasing means abutting the slider and biasing the slider towards the proximal end;

a roller mounted on the housing and rotatable with respect to the housing; and



6. The device of any one of clainms 3-5, wherein novenent of the
slider to the third position urges the %oller to rotate past the apex
position to the post-apex segnent. -1~ 7. The device of any one
of clains 3-6, wherein the roller engages the slider such that the
roller cannot rotate fromthe start position until the slider has
noved fromthe first position. 8. The device of any one of clains
3-7, whereing pR@e’ 2édthblagmorntil bnofhesS Flfet Sind having a blade, wherein the
blade is movable between a retracted position, an extended position and a final
position;
wherein at the retracted position the blade is positioned in the cavity, at the
extended position the blade extends at least partially beyond the proximal end of the

housing, and at the final position the blade is positioned in the cavity.

3. The device of claim 1 or 2, wherein the slider is slidable from a first position to
a second position and to a third position, and the roller is movable from a start
position to an apex position and to a post-apex segment; and

wherein when the slider is in the first position, the roller is at the start position

and the blade is at the retracted position.

4, The device of claim 3, wherein when the roller is at the apex position, the

slider is in the second position, and the blade is at the extended position.

5. The device of any one of claims 3-4, wherein when the roller is at the post-

apex segment, the blade is at the final position.

6. The device of any one of claims 3-5, wherein movement of the slider to the
third position urges the roller to rotate past the apex position to the post-apex

segment.



the slider defines a slot adapted to receive the pair of shafts; and
the slider receives the pair of shaftsl¥dthin the slot and resists
rotation of the roller when the roller'is at the start position. 9.
The device of any one of clainms 3-8, wherein the slider further
conprises a cam |l edge, and the bl ade assenbly has a projection which
engages the cam | edge, the camledge is positioned between the roller

and the7proj emid @avieecof aalonasoft Biairks I8 whbigheIhé et 88gdddsthe slider
position to the second position, the roller rotates, and the bl ade
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the projection engages a secon of e cam ge to resist

rotatio t . back fromthe post-apex segnent to the apex
frof 'Y Gogfion

positio ice of claim9 or 10, wherein the roller
further conprises a cam

8. The device of any one of claims 3-7, wherein:
the roller has a pair of shafts;
the slider defines a slot adapted to receive the pair of shafts; and
the slider receives the pair of shafts within the slot and resists rotation of the

roller when the roller is at the start position.

9. The device of any one of claims 3-8, wherein the slider further comprises a
cam ledge, and the blade assembly has a projection which engages the cam ledge,
the cam ledge is positioned between the roller and the projection such that as the
slider slides from the first position to the second position, the roller rotates, and the

blade translates away from the roller.

10. The device of claim 9, wherein the projection engages a second wall of the
cam ledge to resist rotation of the roller back from the post-apex segment to the

apex position.

11.  The device of claim 9 or 10, wherein the roller further comprises a cam
surface and the cam ledge engages the cam surface to urge rotation of the roller as

the slider moves towards the second position.



surface and the cam | edge engages the cam surface to urge rotation of
the roller as the slider noves towards,the second position. - 16 -
12. The device of any one of clains 8-& , Wherein further rotation of
the roller around the post-apex segnent away fromthe apex position
is limted by the pair of shafts engaging the cam | edge of the
slider. 13. The device of any one of the preceding clains, wherein

t he bl adg. asJesbdevifedf ety onamfi dains 8sEL; ondeteirasintite meAatorada e doller
to bias the blade towards the retracted position. 14. The devi ce of

cl ai m 13rouietRi postihese chi avbPIdE IS absx Fﬁb%'itrdnoi@q{?'nihﬂ@f B?ﬁge B of

bl ade assenbly and the rollTer. 15 The device of any one o

pr ecedi | : riesih 0gra..cap rel easably secured to the
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13.  The device of any one of the preceding claims, wherein the blade assembly
further comprises a second biasing means adapted to bias the blade towards the

retracted position.

14. The device of claim 13, wherein the second biasing means is positioned

between the blade assembly and the roller.

15. The device of any one of the preceding claims, further comprising a cap

releasably secured to the proximal end of the housing.

16.  The device of any one of the preceding claims, wherein the blade is slidable

with respect to the roller.

17.  The device of any one claims 3-16, wherein the slider further comprises a lip;
and

wherein the lip extends beyond the proximal end of the housing when the
slider is at the first position, and the lip is positioned within the cavity when the slider

is at the third position.



16. The device of any one of the preceding clains, wherein the bl ade

is slidable with respect to the roller 17. The device of any one

clainms 3-16, wherein the slider furthé}7bonprises alip; and

wherein the |ip extends beyond the proxi mal end of the housing when

the slider is at the first position, and the lip is positioned wthin

the cavity when the slider is at the third position. - 17- 18. The

devi ce a8, cl gh@ devitalrdfhe&ing ONPlurBieR Gobngdrisiry abfil%$lm{a‘lsiﬁ?&ﬂ_§ans positioned

positi oned between the housing and the slider, the first biasing

means apuhiddyid Rodbing ncith Siidkii Bk TiRE HALIAG M LA HBANBT M Bhd
. e , I'le tabl e

end. 1 evice of claim wherein the r r 1s rot

about ap; 2l 5 REGRRPHGAIA tht ProfIfa @RG! tudi nal axis.

19. The device of claim 2, wherein the roller is rotatable about an axis

perpendicular to the longitudinal axis.



