111111121111171171121121121121111111 *159159* 1 METHOD AND APPARATUS FOR CLEANI NG

ARTI CLES Field of the Invention 5The invention relates to the Eﬂm M ﬁmmmmm

articles, in particular, needles follow ng their nmanufacture
t'heir assenbly. Background 10Fol | owi ng the nmanufacture of a ne

prior to the assenbly into a subsequent gyringe, parenteral—cannuld?”
devi ces, simlar said needles, require cleaning. The cleaning may

i nclude th e t he manuf acturing

pr ocess orWﬁ%%@bgPE@%‘?ﬁﬂﬁ(?@?ﬁfﬁéNW&%ﬂ@?EE he current process
i nvol ves collecting a plurality of the needles, such as around 10,000, and

wr appi ng said needl.es 15in an elastic band to undergo t he cl eani ng process.

The el astic band is intended to prevent the separation of individual

needl es so Fnlahtoﬁﬂneln#eﬂmmng process can be applied to the needles on en
masse.

5  The invention relates to the cleaning of articles, in particular, needles following their

manufacture and prior to their assembly.
Background

10 Following the manufacture of a needle but prior to the assembly into a subsequent
syringe, parenteral cannula devices, or similar said needles, require cleaning. The
cleaning may include the removal of burrs and grease as a result of ‘the manufacturing
process or other materials such as cutting fluid etc. The current -process involves
collecting a plurality of the needles, such as ar.ound 10,000, and wrapping said needles

15  in an elastic band to undergo the cleaning process.

The elastic band is intended to prevent the separation of individual needles so that the

cleaning process can be applied to the needles on en masse.

20  However, the application of an elastic band does not provide a controlled application of

compression. Accordingly, cleaning the needles is prevented if the elastic band holds
the plurality of needles too tightly and if held too loosely, cannot prevent separation/

floating of individual needles.
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20However, the application of an elastic band does not provide a controlled
appli.cation of conpression. Accordingly, cleaning the needles is prevented
if the elastic band holds the plurality of needles too tightly and if held
too | oosely, cannot prevent separation! floating of individual needles.
1111111E111111111111111111111111 2 Further, without a controlled
conpression of the needles preventing the retention of noisture between the

needl es during the..cleanin rocess beco more.di fficult. . Foj over al
baFifo Aot aRiele? K Rua OO AT e eyl s k6

process, the' gal Vo

treatment process, prior to el ectro-polishing follqwed by a - {.r eat nent
prior to déP%F@%%?a%ﬁﬁhWﬁ@P“#ﬁE&WHgﬁgﬂC%ﬁﬁngBFﬁgﬁgﬁcﬂg 8§R§§%mkhen passed
t hrough several rinsing tanks before being blown dry prior to oven drying
and packagi ng. The process therefore involves significant infrastructure as
wel | as an extended processing tine. 10 Sumrary of Invention In a first
aspect the Farveetéveralpboceshe sha psassitepiobasses ke arssmgarl pladial invylvefa peedl es,
the system conprising: a conveyor for conveying a plurality of jigs through

a series of yshAthOPRceRABior 1 eRichrBPBAchihe ©ABNEL byah pRAFEatHRAE polor S3i d
needl es; said stations
detergent washing. The washed and polished needles are then passed through several

rinsing tanks before being blown dry prior to oven drying and packaging. The process

therefore involves significant infrastructure as well as an extended processing time.
10  Summary of Invention

In a first aspect the invention provides a system for cleaning a plurality of needles, the
system comprising: a conveyor for conveying a plurality of jigs through a series of
stations, each jig arranged to contain at least some of said needles; said stations

15  including: a pre-treatment station for the removal of detritus from said needles; an
electronic polishing station; a post-treatment station for removal of material from the
surface of said treated needles; a cleaning station for cleaning said needles; a drying

station and; an unloading station for unloading said needles from said jigs.

20  In asecond aspect the invention provides A method of cleaning a plurality of needles,
the method comprising the steps of: conveying a plurality of jigs through a series of
stations, each jig arranged to contain at least some of said needles; pre-treating the

needles for the removal of detritus; electro-polishing the needles; post-treating the



15i ncluding: a pre-treatment station for the renoval of detritus fromsaid
needl és; an el ectronic polishing station; a post-treatnent station for
renoval of material fromthe surface of said treated needles; a cleaning
station for cleaning said needles; a drying station and; an unl oadi ng
station for unloading said needles fron1§aid jigs. 20ln a second aspect the
irnvention provides A nethod of cleaning a plurality of needles, the nethod

conprising the steps of: con ing a plurality of ji t hy ough a .series of
Stations, dRenie; fogemovaigianal GordHe simeckiol suiddieaed meckles: SePRTA B oo
pre-treating the needles for the renoval of detritus; electro-polishing the
needl es; powedles aed;idngng He negdlggedl es to renove material fromthe surface
of said treated needl es; cleaning said needl es and; drying the needl es.
Accordingly, in one aspect the needles are held in a jig, sized to contain
a predeterm ned 5 anount of needles. The tolerance of the jig is such that

a number gr&@éoeding?, hene abfrentieiReMeesehRId Mg, BBPEY cottdih 2 peddetesined
affect the controlled conpression, but a bal ance between "washability" and

contal nigen 2}119%\91\( Iog?lgedlé:sl.'l %&e{oierg&% d}‘%ﬁgﬁl s, Y5ch G :F Hg@btgl‘gérlte%tef 6o idsaus

within the J1g. I'n one enbodi nment, a idi1s appli e Jig which may

b | ectivel | ied o f h nbodj . | b
mt or connect S CRRarT i SuBRer e hEFhotiid “bsTRBHIET Bomeldfel SR "

conplinentar¥ i nverted arrangenent. ) .
balance between “washability” and containment provided.

Further, the needles may be physically restrained within the jig. In one embodiment, a
10  lid is applied to the jig which may be selectively applied or removed. In a further
embodiment, the lid may be interconnecting section such that the jig and section are

engaged in a complimentary inverted arrangement.

Brief Description of Drawings

15
It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently, the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

20  preceding description of the invention.

Figure 1 is a flow chart of a process for the cleaning of articles according to one

embodiment of the present invention;



Brief Description of Drawings 15 It will be convenient to further describe
the present invention wth respect to the acconpanyi ng draw ngs t hat
illustrate possible arrangenents of the invention. Qher arrangenments of
the invention are possible and consequently, the particularity of the
acconpanying drawi ngs is not to be undergtood as superseding the generality
of the preceding description of the invention. Figure 1 is a flow chart of

a process for the cleaning of articl ccording to one enbodi ment.. of .the
present i n\foéﬁlrf’ gri,s an &?e[‘—‘?%‘ﬂ} uey i %ﬁ??l%l Ci?f"gﬂ%ﬁie ViceHCOF g R Ieg%é) AR ng
devi ce according to one enbodi nent of the present invention; Figure 3 is a
pl an vi ew of thendessBbHVEN¥ eani ng device of Figure 2. 5 Figure 4A to 4C are

isonetric views of a basket and jig for containing needles according to a
further enbodi nent of the present invention. Detail ed Description 10

Figure 3 is a plan view of the needle cleaning device of Figure 2.

5
Figure 4A to 4C are isometric views of a basket and jig for containing needles
according to a further embodiment of the present invention.
Detailed Description
10

Figﬁre 1 shows a flow chart of a process for the cleaning of manufactured needles
according to one embodiment of the present invention. Here the process 5 commences

~ with a pre-treatment cycle such as a high pressure jet spray 10 and/or wash 15 of the
needles prior to treatment. The purpose of the pre-treatment is to ensﬁre that when the

15  needles are presented into the electro-polishing 20, detritus does not contaminate the
electrolyte solution used for the electro-polishing as well as ensuring an effective

electrolysis process in which foreign particles may interfere.

Following the electro-polishing 20, the needles undergo a post-treatment 25 such as
20 emersion into a nitrite acid bath, to remove metal particles from the surface and other

residue from the electro-polishing process.

Next, having undergone a rinse and blow-dry, the needles are placed in a washing

station which may go through a path of an ultrasonic pre-wash 30 prior to an ultrasonic



Figure 1 shows a flow chart of a process for the cleaning of manufactured
needl es according to one enbodi nent of the present invention. Here the
process 5 comrences with a pre-treatnent cycle such as a high pressure jet
spray 10 and/or wash 15 of the needles prior to treatnment. The purpose of
the pre-treatment is to ensure-that whensthe 15 needles are presented into
t he el ectro-polishing 20, detritus does not contam nate the electrolyte
solution used for the,glectro-poljshing as | ..as _ensuri an.effective

ol ect ol ysrepedt uadt 35 Tt bredS e hindty HRL RSy AR A BUREH o% g
the el ectro-polishing 20, the needles undeagﬁ a post-trgatnent 25 suc& as
20emer si on & FReENG Wirasoniceringe 45 it the gecoafoiiBaseBic Finge, PENG| <2t FisMAtede
surface and other residue fromthe el ectro-polishing process. Next, having
under gone aempersmrgisely B0@a- dry, the needles are placed in a washing 5
detergent wash 35. The needl es then undergo a first ultrasonic rinse 40 and
if necessary a second ultrasonic rinse 45 with the second ultrasonic rinse
being at an el evated tenperature, say 90C. 5 The needl es then undergo a
dryi ng $equgfaGRedits sl AWedola é?infg%h@éi\!‘%g oPY bRRv-AMES0 BIdowrd I dvehidii ng

Wi th a vacuum oven 60 so as to fully renove noisture fromthe needl es. The

dryi ng process is.facili e i %@@ =Q§ t any
noi st ure sﬁ% I qndtf?né%lbr? W\i/‘\[n}lt% h’%guﬁgg%nuﬁ(g%de%%f) n eF es%fﬁglfq %tgfﬁ ‘ﬁ"g’l?ﬁ%ﬁ%\% dry
is at an elevated tenperature and so the oyens and vacuu ven can. nore

oT T i ont |y A PRE NS o HRE b PR Aot A5 ar e Bpisture
tenperature of the water as conﬁfred to the evaporation tenperature.

Fi gures 2 ahid @appedwvisthipl the trndle efaeasdiesyilowing, thenblow drysisstteth &leyaEdi ng
the nethod of the present invention. The system 65 is divided into stations

comenci ng témperaturd aad Isoahé pgest @id varuBil vencdandebieveffisiehthe diy e meedfes
needles to a pre-treatnent station 85 followed by a treatnent station 90.

The neg@dl el SNaey gQiuded | BERePal PleinPerahde 2ofd e R@test At bafipded tantie
finally an unloading station 105.

evaporation temperature.

_Figures 2 and 3 show a plan view and elevation view of a system embodying the
method of the present invention. The system 65 is divided into stations commencing

15 - with a loading station 80 which delivers the bundle of needles to a pre-treatment station
85 followed by a treatment station 90. The needles then undergo a clean 95 prior to a

drying station 100 and finally an unloading station 105.

In particular, the current system includes a conveyor for loading .baskets having the jigs
20  placed therein. In. order to save on the footprint of the device within the factory
environment, the conveyor is placed at right angles to the direction of flow of the
baskets through the process. The conveyor receives the baskets at a loading point and

delivers the baskets at a first end of the device at the loading station 80. Further, the



In particular, the current systemincludes a conveyor for |oading baskets
having the jigs 20 placed therein. In order to save on the footprint of the
device within the factory environnment, the conveyor is placed at right
angles to the direction of flow of the baskets through the process. The
conveyor receives the baskets at a |oadifg point and delivers the baskets
at a first end of the device at the | oading station 80. Further, the 6

| engt h of the conveyor provides . a buffer to s | enent the.rat i ch
baskets ar ele‘i‘%]éd’gcfﬁg rFtOBBTWé Hi%Y/‘fiﬁseagtWéFef He SPBI?‘EI%&B%”@W ? e?’héﬁ%egﬁ(mgtéeagged.
The baskets are then delivered to the pre-wash where they undergo a

dual - cycl e leaded istothedeyficeand;thprgiewhichthgy areprases@dby a rinse in order to
renove detritus fromthe surface of the needles. From here the baskets
enter the treatnent station whereby the pre-washed needl es undergo an

el ectro-polishing process 120 foll owed by a pre-treatnment through i mrersion
in a nitritereaBdsdetdatd thkdUelived do Mhdprepk SHSWEEe jtiedy Sitledgo alddalbdyeie tr(y
internedi.ate the treatnent and post-treatnent steps. Finally, the needles

are remyved, 50§ aol%ﬁ-ﬁﬁ sg%ag\r,éogo yg g¥ Batle 136-dePR MRLSE derifus #6hNEE sdegh

pressure jet spray a r ore delivery to the cleaning station 95.

before del ey TAOMN drORRaRE HERaroEi Batr e AR AR a1

needl es before the rinse and 15drying stations. The needles my be
subj ect ed tWasigd agediet prdgraccen GWC%?'PPH@ITE grasFsniZy @Hews%gm preqfpfatment
agitation has the effect of |oosening the needles so as to fit any
di sl odged nthewlighdmineesion int onipitgaeid 13bwish inhighy prassurejjet spsay agkidovghye
wat er whi ch may have adhered to the needles followi ng the ultrasonic
det er gent waShmedidithbie teath @ ahd @ostgeeatrhém gpsa Hindllyhete ndetilcasvnianadviedse
155 foll owed by a hot water rinse

10 from the nitric acid bath 130 and undergo a further high pressure jet spray and blow-dry

before delivery to the cleaning station 95.

First, the needles undergo a pre-wash cycle in an ultrasonic bath 140 before delivery to
an ultrasonic detergent bath 145 as a final clean of the needles before the rinse and
15 ‘drying stations. The needles may be subjected to an agitating action of the jig within
the basket. The agitation has the effect of loosening the needles so as to fit any
dislodged needles back into place, and more importantly, to shake loose water which

may have adhered to the needles following the ultrasonic detergent wash.

20  The needles then go through a further ultrasonic rinse 155 followed by a hot water rinse
160 prior to a 3-step blow-dry phase 165 so to yield relatively dry bundles of needles.
The heated needles, having a small amount of water adhered thereto, go through a 3-

cycled oven dry prior to a final vacuum oven dry 175. Finally, the needles are delivered



160 prior to a 3-step blowdry phase 165 so-to yield relatively dry bundl es
of neeéedl es. The heated needl es, having a snmall anobunt of water adhered
thereto, go through a 3- cycled oven dry prior to a final vacuum oven dry
175. Finally, the needles are delivered 7 to the unloading zone 105 to be
unl oaded into the various packaging at tfie opposed end of the device 180.
I'n an alternative arrangenent, the second ultrasonic rinse 160 may be

repl aced by col.d rins ch as,at. 8-10C. This has t.he effect of cooling
e need! edo o hasbes e WBITGRe 5B ke is S8 Bs PR EPEoT s SBPeR &M gaps
bet ween the needl es and so nore effectively allow interstitial water

bet ween t hetfibedgvace k89- drain and a nore efficient use of the blowdry
station 165 to renove noisture. 10For the efficient transm ssion of the
needl es through the cl eaning device according to the present invention, a
basket -185 shown in Figure 4A may include brackets 187 to engage the
conveyor f om dnhétef@ivexirigetient, ke Jeb@sl ul@8sonid insetico ndylte: deplackdasy ©€old
needles fit 195. The basket. 185 may further include | ocking lugs 189 so as

to secursel yyg Ng §.16%C aSTROGMD thd FHeQUEE cAffinhilkenczdics HhdAhereRh@ced
si de by si de a%ggﬁéﬁd in placelgy 15theeengageﬁenf&$u§s 189. ©
allowing shrinkage so as to provide greater gaps between the needles and so more

effectively allow interstitial water between the needles to drain and a more efficient use

of the blow-dry station 165 to remove moisture.

10  For the efficient transmission of the needles through the cleaning device according to -
the present invention, a basket 185 shown in Figure 4A may include Brackets 187 to
engage the conveyor for the conveying of the jigs 190 into which the bundles of needles
fit 195. The basket 185 may further include locking lugs 189 so as to securely engage
the jigs as shown in Figure 4C where 2 jigs are placed side by side and held in place by

15  the engagement lugs 189.



8 Clains 1. A systemfor cleaning a plurality of needles, the system
conpri'si ng: a conveyor for conveying a plurality of jigs through
a series of stations, each jig 5arranged to contain at |east sone of said
needl es; said stations including: a pre-treatnent station for the renoval

of detritus fromsaid needles; an el ectrgnic polishing station;

a post-treatnent station for renoval of material fromthe surface of said
treated 10ngedl es; a cleaning station for cleaning said needles; a drying
station an }agﬂsunloading station for unloading said needles fromsaid
jigs. 152. The system according to claim1, wherein the pre-treatnent

i ncl udes applying high pressure jet spray to said needl es.

1. A system for cleaning a plurality of needles, the system comprising:
a conveyor for conveying a plurality of jigs through a series of étations, each jig
5 arranged to contain at least some of said needles;
said stations including:
a pre-treatment station for the removal of detritus from said needles;
an electronic polishing station;
a post-treatment staﬁon for removal of material from the surface of said treated
10 needles;
a cleaning station for cleaning said needles;
a drying station and;

an unloading station for unloading said needles from said jigs.

15 2. The system according to claim 1, wherein the pre-treatment includes applying

high pressure jet spray to said needles.

3. The syétem according to claim 1 or 2, wherein said jigs are mounted to baskets
arranged to engage the conveyor.
20
4. The system according to any one of claims 1 to 3, wherein the cleaning station is

arranged to immerse the needles in an ultra sonic bath.



3. The system according to claim1 or 2, wherein said jigs are nmounted to
baskets arranged to engage the conveyor. 20 4. The system according to any
one of claims 1 to 3, wherein the cleaning station is arranged to i nmerse
the needles in an ultra sonic bath. 9 5. The system according to clains 4,
wherein the cleaning station is further qqrranged to i nmerse said needles in
a detergent bath. 6. The system according to any one of clains 1 to

3, wherein th t-treat jd bath.. 7.
A et hod of c?eﬁiﬁ%ﬁaﬂéﬁ%cg%ﬁwa%”ﬁqma%ga%eggmtﬁ%geﬁ%m e fgffdtog "t ne

steps of: conveying a plurality of jjigs through eries of stations, each
jig arranged to ¥@Reed tq mmersssaid %ﬁ@s&ag%ﬂfgeﬂ%@(@ ‘es; 1Opre-treating the
needl es for the renoval of detritus; electro- pollshlng t he needl es;
post-treating the needles to renove material fromthe surface of said
treated needl es; cleaning said needl es and;

6. The system according to any one of claims 1 to 3, wherein the post-treatment

5 includes immersion in nitric acid bath..

7. A method of cleaning a plurality of needles, the method comprising the steps of:
conveying a plurality of jigs through a series of stations, each jig arranged to
contain at least some of said needles;

10 pre-treéting the needles for the removal of detritus;
electro-polishing the needles;
post-treating the needles to remove material from the surface of said treated
needies;
cleaning said needles and;

15 drying the needles.

8. The method according to claim 7, wherein the drying step comprises:
blow drying and;
oven drying said needles.
20
9. A jig for containing a plurality of needles during a washing procedure, said jig
comprising:
a containment into which the needles are placed, and;

a cap placed on said containment for preventing floating of the needles.



15drying the needles. 8. The nethod according to claim?7, wherein the
drying step conprises: blow drying and; oven drying said needles. 20 9. A
jig for containing a plurality of needles during a washing procedure, said
j/ig conprising: a containnment into which the needles are placed, and; a cap.
pl aced on said containnment for preventigg floating of the needles. 10 10.
The jig according to claim9, wherein the cap and contai nnent are arranged -
so as to apply a known conpression for a pre-determ ned nunber of needles
within said jiag.

10. The jig according to claim 9, wherein the cap and containment are arranged so

as to apply a known compression for a pre-determined number of needles within

said jig.



