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MEDI CAL SAFETY DEVICE 5 FIELD OF THE | NVENTI ON The present inventi on
relates in general to a nethod of manufacturing nmedical safety devices.
More particularly, the present invention rklates to an apparatus and
met hod for manufacturing a retractable needle syringe. 10 BACKGROUND OF THE

| NVENTI ON 15 TheANARPARATUSSANDAIPROOESSH FOR MANUFACTERING A MEBIGHICOME an
i mportant issue in the delivery of nedical services. Devel opnents in

nedi cal devices and instrunents haveABFEEY REMER t his into consideration.
One of such concerns is with regard to needle stick injuries from used
needles. In the | ast decade, there have been several devel opnents and

i nventions of 20 safety syringes that either retract the needle into the

syringe barre [ | eeves over the needl e after use. Regul ations
I n severa% stéﬁb@%qﬁmg?mﬁ“ﬁi@“& ates of America have al so nede the use
of such safety syringes nandatory. 25 However, the concern of cost becones
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an exanpl@ of a prior art retractable needle

BACKGROUND OF THE INVENTION

15 The safety of medical personnel have in recent years become an
important issue in the delivery of medical services. Developments in medical
devices and instruments have also taken this into consideration. One of
such concerns is with regard to needle stick injuries from used neédles. In
the last decade, there have been several developments and inventions of

20  safety syringes that either retract the needle into the syringe barrel or provide
sleeves over the needle after use. Regulations in several states of the
United States of America have also made the use of such safety syringes
mandatory.

25 However, the concern of cost becomes an issue as some of these
safety syringes cost much more than conventional disposable syringes.
These safety syringes are also made of substantially more components than
conventional syringes. There therefore exists a need for an apparatus for'the
manufacturing of such multi-component safety syringes at an economical

30 and efficient manner.



syringe is made of : a cannula 10, a hub 12, a snap cap 'O -ring 14, a snap
cap 16, a printed syringe barrel 18, a bungee 20, a mandrel 'O -ring 22, a
5 plunger seal 24, a plunger 26 and a needle cap 28. The bungee 20 is nade
of a elastomer and provides the elastic f@&ce necessary to retract the
needle into the syringe barrel 18. Current nethods of assenbling _
conventional syringeexhmplesiiifchsa sdle§nsyriyesiRRid W @ PetpictabigbaEadRe! NY
assenbl ed. They typically make use of Conveyers to hold a plurality of
base conponer®y§ingRi | Refeming @ hiade@ns examplerain qifiari atll refrastalley neadte t he

ALt .e. high, th
quat i Ly bont FTBRIEHEe o 2 SHRHE R BlnctL Siap b, D iing Heesler
after each asz@byaqirinkéd syfifge 15arféiNPONE Bifngtiet 20 BYmiaindfel ey h*ZQ\,/%

al so been_attenpts to fully automate the process of _assenbling suc _
syri nges. SHowviger saal 24 aplunger 2@ andsa peedlefeap 28afhe bangee 20yist masle n

conponent s mal L PStdfieCdid iBHeS B8 IRICIn beclhalcn eterb g Pegte
OBJECTI VE CF iftd2hErRyrinyé BamdENB.ON 25 It is therefore an object of the

present invention to provide an effective and economical process for the
fully automated assenbling of a retractable needle syringe. It is also an

37 SRy OF T T RuERTEARER o Ba8eBRRE! EhtVertioBlisviings), 1y ranpBagR” e
ef fi ci ent0f uldrytheushwertvalumesstuiumbersi biing \iiserbied. TPk Bpiddlly make use

| ti-conponent devices such as a5 retractabl e needl e syringe having a
(r:gnnm a, ”2 h§h CORVRYRIH te Qggd a ;gwﬂjtycgfpbase components while other components

are mounted simultaneously onto the base component. Although the

throughput of such methods are high, the quality controls are not. The
number of samples that have to rejected after each assembly of all the
16 components are very high.

There have also been attempts to fully automate the process of
assembling such syringes. However, they have not been successful. Many
of the systems in use are semi-automated and require an operator to either

20 load the components manually or even assemble some of the components
manually.

OBJECTIVE OF THE PRESENT INVENTION
25
It is therefore an object of the present invention to provide an effective
and economical process for the fully automated assembling of a retractable
needle syringe.
It is also an object of the invention to provide an apparatus to carry out
30 the above.



"O'-ring, a printed syringe barrel, a bungee, a mandrel "O'-ring, a plunger
and a plunger seal. The manufacturing systemconprises a plurality of
assenbly nodul es. Each assenbly nodul e assenbl es one sub-assenbly and

t oget her the assenbly nodul es manufacture 3he conpleted article. The 10
assenbly nodul es conprises at |least two platforns, one fixed; the second

capabl e of r oSEGMMARYOETHEINVENTION vari ety of peripheral tools and
devices are nounted on the fixed platform Wile the second platformis
mounted predom nantly with jigs for holding the conponents. The peri pheral

tools and devi ces S endcr

mechani cal 15 |i nkgg%$’€\ﬁ%¢i2&ﬁ'%2ﬁ§@§§{ﬁgagﬁa% %'89 %1' ?gargﬁﬁgggéqgw g‘ﬁ?tg%gw

i ndexi ng systmanufaotering reystémt for assemilinge mutiioonbonerthdevices such asvays
aligned with the ?ri heral tools and devices of the first platform The
process f i?%ﬁa&r‘ﬁ?ﬁ egdie syHag9 having Acanaiiead hbeasnam eap.sg snagecap

i nvol ves the g€ ' u h ) [
snap cap 'O - !rtlj ng %E]gt Bﬂﬁgﬁﬂrg‘@gn@%bé%@ggﬁ ﬁg"%’ﬁ%‘%‘ l(::t?lpm(% t%péﬂyﬂﬁéﬁg%ﬂj
barrel, mountapiungencieal. The-mangfacturingosystem, comprisesg piiralityesf ass@nbynt o
pl unger, install,i b e into,plungey and final assenbly. 25 BRI EF
DESCRI PTI ON_ ROSHESoRERF GESEeEbly Skile nassemBlatn pBe o suh-asherably arand
needl e syrin el | ' )/ bl a
et ract abl e wgshidl-ther aSuemBly, Wodbiag, Hiemiiauld e el AH0EC Y,
st eps f orl0t heassemibiycnodules comprisest atleasb bwo péatfbrmss yoriefixed; 4heFddbchd S 2
bl ock di agram show ng t detai l ed steps _for,  the printing of the syringe
barrel. Fig. ﬁ%a%ié tﬂq69%%8F£9%%an“twe@e?fag¢ﬁﬂ‘%ﬁagrf§°|§oan¢ ievices
assenbl i ng” of a@ mouhidy r P AR ' L
di agr am show ang rtnhe; det SPP@S E){egzgfé?fgﬁﬁt hmsse%F?g%ﬁ%%lgﬁé% s Bifited
predominantly with jigs for holding the components. The peripheral tools
and devices are actuated synchronously by a central gear cam mechanical
15 linkage. While the second platform is rotated by a rotary indexing system,
ensuring that the components held in the jigs are always aligned with the
peripheral tools and devices of the first platform.
The process for installing and assembling the retractable needle
syringe involves the steps of assembling cannula and hub together,
20 mounting snap cap ‘O’-ring onto cannula and hub, mounting snap cap onto
syringe barrel, mounting mandrel ‘O’-ring onto bungee, mounting plunger

seal onto plunger, installing bungee into plunger and final assembly.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 shows the components of a retractable needle syringe.
Fig.2 shows a top plan view of the system for assembling a retractable
needle syringe.

30 Fig.3 is a block diagram showing the main steps for the manufacturing of a
retractable needle syringe.



pl unger bungee assenbly. Fig.7 is a block diagram show ng the detail ed
steps for the assenbling of the final product and its packaging. Fig.8 is
a perspective view show ng an exanpl e of a peripheral device and 10 jig.
DETAI LED DESCRI PTI ON OF THE DRAW NGS 15 Referring to Fig.2, the Retractable
Needl e Syringe Manufacturing System 190 conprises of the follow ng main

nodul es: the ? ybﬂliél t
"0 -ringl/ Cannﬁ ;f 8@ aﬁ%iﬂe‘a fém rgﬁéﬂﬁ 8 Be@egn%%pganﬁf tﬁéﬁJr'ntmg ?—Tui)he

Assenbl y Mdusysinge, barmel. Syr i nge BarreI/Snap Cap Asseme Modul e 100 t he

Pl unger & Bu y..20 Modyl e 120, The Final As 15Q and
the Packagi ngqalg’d'ﬁl%g% dlagmmséhqu,ag tﬁgrq%f" lleed ﬁtﬁ‘?%z)o %&lﬁ%s i%es
a syringe bargygingef Sf8lr'snap cap %ggmbﬂ; or/singulation unit 34, a "Corona"

treatnment system 36, a pri nt| ng unit 38, an inspection canmera 40, a reject

tray 42 afd Figd iseblosk dlagrammimwmg thealetpileg stepsy forytheragsembling ©f for
assenbly. Th ri n [Cannul a & Hub Assenbly Modul e 50 conpri ses
a hub feederepg'iﬂggr ﬁﬂﬁg?ﬁfﬁlsgg Snap cap 'O -ring feeder 54, a Snap cap

'0'- ring asgagir mra Bfbckadiagriii'sho ﬁ’ie Eétallédcs"téﬁé”f& lﬁésﬁdﬁéﬁdh of the
seal ant 30 dlspenser 64, ultra-violet | anps 66a, 66b, a | eakade tester

68, an i nspdthal produgtand ito paclkgging. tray 72, a snap cap ' O -ring/cannul a &

P p2SS et R8s Bep i SBBI s ST, S5 oS AR AR 408 &,

assenbl en083,jiga snap cap feeder 84, an inspection canera 85, a snap cap
jig 86, areject tray 90 and a snap 5 cap/cannula & hub Assenbly feeder 88.
The Syringe Barrel/Snap Cap Assenbly Mdul e 100 conprises a snap cap jig
102, an inspection canera 104, a syringe barrel jig 106, an _

DETAILED DESCRIPTION OF THE DRAWINGS

15 Referring to Fig.2, the Retractable Needle Syringe Manufacturing
System 190 comprises of the following main modules: the Syringe Barrel
Printing Module 30, the Snap cap ‘O’-ring/Cannula & Hub Assembly Module
90, the Snap Cap/Cannula & Hub Assembly Module 80, the Syringe
Barrel/Snap Cap Assembly Module 100, the Plunger & Bungee Assembly

20  Module 120. The Final Assembly Module 150 and the Packaging Module 180.

The Syringe Barrel printing Module 30 comprises a syringe barrel
feeder 32, a orientator/singulation unit 34, a “Corona” treatment system 36, a
printing unit 38, an inspection camera 40, a reject tray 42 and a collection

25 hopper 44, for preparing syringe barrels for assembly.

The Snap cap ‘O’-ring/Cannula & Hub Assembly Module 50 comprises

a hub feeder 52, a hub jig 58, a Snap cap ‘O’-ring feeder 54, a Snap cap ‘O’-

ring assembler 60, a cannula feeder 56, a cannula assembler 62, a sealant

30 dispenser 64, ultra-violet(UV) lamps 66a, 66b, a leakage tester 68, an

inspection camera 70, reject tray 72, a snap cap ‘O’-ring/cannula & hub
assembly feeder 74, and a flipper unit 75.



assenbler unit 108 and a syringe barrel assenbly |oader 110. 10 The Pl unger
& Bungee Assenbly Mdul e 120 conprises of a bungee feeder 122, a bungee
jig 124, a mandrel 'O -ring feeder 126, a nandrel '0'- ring assenbler 128,
a plunger feeder 130, a plunger jig 132, &n assembler unit 134, a plunger
seal feeder 136, a plunger seal assenbler 138, a bungee 15 installation and
air | eakage tester 140, a reject tray 144 and a plunger and bungee

assenbly feeder 14ﬁiea§he Fi;&l Assenbll%/ Modul e 150 conprises of a syringe
barrel jig 152, 4 RaP £aR(SanpYla,&iub Assembly Masule,80tcomprises @ubri cant

G shencer 15angila d HEHAMORTE G, ot 5 3osdld 05y Ko 80er ™"

assenbl er unit a nee a needle cdp ass
rej ect tray BA amidspectiimeamera8bica shapaap jig’86, aedject irag 90arid g sBapt he

main steps in the manufacturin retractable 25 needle syringe

conpri ses®of @R W‘%&%%ﬁgﬂﬁb@gﬁq% 220, assenbling syringe barrel
assenbly 230, assenbling plunger bungee assenbly 240 and the final
assenbly and packagi ng 250. Referring to Fig.2 and Fig.4, the syringe
barrel printing nohe Syfiige3Bapel/SnapsCapeAssemblyf Modulei 100226mbkiges a
graduated scales ontq. th yringe barrel 18. The unprinted syringe barrels
18 are pl aceF"@Rt 53R 1 sﬁirﬂé' pn eapger W4, aaydege basrel dig dR6i a9 and

si ngul ating kQehibldMEniPH0 lSVri | | yhe syringe
barrel s then undergo the "%oq?ﬁlg'sy{lpggt%ﬁgt!qs%%g{btwo%érdee?ﬁ‘leoét t he surface
prior tol@rinting. The "Corona" treatment system 36 uses high voltage

electricity betwe | ect podes to prodyce.an. electrical ,arc resenbling a
“biue st The de PieGsk BrElitoes Azsambiy alduile S5t ¢amprisgs o bungee
during the " Gesqurai22 r£8uRBEE | S oL L, fL i (K 1S
di spensed onto a tenpl at e@?urjt@me?&'téans erP!(rata ﬁﬁ% gééa&gs']i ??%’ﬁn?)%@ﬁglndoa
gr aduat ed scding assgmbler et28; 20 plumger tfeedary 130,ga phunger! jigl 832Hah s8sermbldrhen
unit 134, a plunger seal feeder 136, a plunger seal assembler 138, a bungee
15  installation and air leakage tester 140, a reject tray 144 and a plunger and

bungee assembly feeder 142.

The Final Assembly Module 150 comprises of a syringe barrel jig 152,
a cannula washing unit 154, a blower unit 156, a lubricant dispenser 158,
20  inspection cameras 160, 162, 168 a plunger jig 164, an assembler unit 166,
a needle cap feeder 170, a needle cap assembler 172, a reject tray 174 and
a Final Product feeder 176.

Referring to Fig.3, the main steps in the manufacturing of a retractable
25 needle syringe comprises of : printing the syringe barrels 220, assembling
syringe barrel assembly 230, assembling plunger bungee assembly 240

and the final assembly and packaging 250.

Referring to Fig.2 and Fig.4, the syringe barrel printing module 30

30 performs the step of printing 220 the graduated scales onto the syringe
barrel 18. The unprinted syringe barrels 18 are placed into the syringe barrel
feeder 32 and sent for orienting and singulating 310 in the orientator /



bl own onto the syringe barrel 18 to cure the ink 325. The newy printed
scale on the syringe barrel 18 is then checked 330 by an inspection camera
40. 10 Any snudging or unclear scales would result in the syringe barrel 18
being rejected 332 to the reject tray 426 Referring to Fig.2, the Snap cap
"O'-ring/ Cannula & Hub Assenbly nodule 50 , the Snap Cap/ Cannula & Hub

assenbl y nodigimgutatonngnit 82. THe SHtinigedSarkels! thehiider§athdSBuibhy” tredithentl 00
perform{ t he sﬂt‘geps 230 in Fi g.S@Ag%b 12 is sent f%mthe hub feeder 52 to

a hub jig 58 3RQlorettreat the suurfagecprian tp. printings ndbe dGoror@’- freatgnant systemen

Cannula 10 i < e Fight Youtoer dertidfly BrRiofRR IcHLO4e S BRienan Skriird
assenbl er 62.arahesemwlin?tadbmenﬁ§tr. %é@yﬁhﬁl BHrfd1S P Saré et pted €9 tRt O

the cannula 10 and hub 12 interface. Utra olet (W) |anps 66a, 66b are
used to core Wus mist disingihe “Cofena’cliealirentiprocess é$5¢ da the pristiag unitl 38,and

Mhapect i on Lanels dERETseBnft 2 ampRAE Hirthet rarBRnct B o' T, R o8
overflow or yrddudted scalbeisr plistet! 32610nt@ tﬁ@'éyﬁ?%@_ﬁ’&rélhﬁf&f eHeE hivds 4hén

sanples. At this point, the assenbl ed Snap Cap ri ng/ Cannul a & Hub
asggnbl y i s &lowmoste the syringe barrelul &itgreuretthadnk 3261 cEhe pewlyppinted seale

: : i o ; ' : "
or | Bt ed-pot Ot SRGETEaREF T8 1Bh EnaEN 235 ) IR JEARICH, EAmeliRzdo.,
Hub asset®! y Any smedgiagnor unclebe sCaies wonldCrasull in theHs\riresbanel 180bamgul e

80. The snap cap,jjg.86 holds the snap cap 16 securely while the snap cap
assenbl er 82"?@&%&5&3&1@‘[’%%#@42& hub assembly onto the snap cap 16.

The inspection canera 85 checks 445 to ensure presence of a 7 cannula 10.
The reject tray 90 collects the rejected sanples. The snap cap/cannula &
hub assenbly is tRefesingt ta Fig.Be tity Srape cBpr TCLity/@antal SAThbTAsrily! e

A e E TR TR SN TR I I SN G
15 Syringe Barrel/Snap Cap Assembly Module 100 performs the steps 230 in
Fig.5. A hub 12 is sent from the hub feeder 52 to a hub jig 58 where it is held
securely. The snap cap “O’-ring 14 is then mounted 410 onto the hub 12 by
the snap cap “O"-ring assembler 60. The cannula 10 is then further inserted
415 into the hub 12 by the cannula assembler 62. The sealant dispenser 64
20 then dispenses sealant 420 onto the cannula 10 and hub 12 interface. Ultra
Violet(UV) lamps 66a,66b are used to cure 425 the sealant. The leakage
tester 68 tests the cannula and hub assembly for leaks 430 at the cannula 10
and hub 12 interface. The inspection camera 70 then checks 435 the
meniscus of the sealant for overflow or underfill. The reject tray 72 collects
25 the rejected 432 samples. At this point, the assembled Snap Cap “O’-
ring/Cannula & Hub assembly is oriented with the cannula pointing vertically
upwards. A flipper unit 75 flips the assembly over such that the cannula is
now oriented pointing vertically downwards. The Snap Cap “O”-ring/Cannula
& Hub assembly is then sent to the Snap Cap/Cannula & Hub assembly
30 module 80. The snap cap jig 86 holds the snap cap 16 securely while the
snap cap assembler 83 mounts 440 the cannula & hub assembly onto the
snap cap 16. The inspection camera 85 checks 445 to ensure presence of a



5 presence of a cannula 10. Printed syringe barrels 18 fromthe printing
nodul e 30 are picked up by the syringe barrel jig 106 and an assenbler unit
108 nounts 450 the snap cap assenbly onto _the syringe barrel 18. The

conpl eted syringe barrel assembly is then?ent to the Final Assenbly
nmodul e 150. 10 Referring to Fig.2 and Fig.6, the steps for assenbling 240

t he pl unger @Mulajﬂ@eeThesrejentyh’a'wQGacmllemis dbe rejedtbd sﬂmpmr &t syeEp

assenbly nDduI 120. Ls held s urer b bungee jI 124
and the  man ar@“'?l#&"‘g ég' iszéh%&ﬁl‘ 'TQ@n el 22

onto 15 the MAngRthigModilg 1lmngq$.dé gplﬁép hE@émP{Yﬁ‘g @éswqraeylggft@es%g

stretching it to a predetermn ned | The pldnger Jig
pl unger 26 s@puasseMbly ljig 102. aﬂ'hedlrtsongtlen 26amera nti4 | ¢hetk§2845 nfor thee

nbl h
IormI 32??5% tﬂﬁﬁghle%as o8t “ﬁlm%?fﬂlﬂg p§ il ilggl%?sralh Sm@e eg%r plrleﬁ |ntg en
t
instal lation rﬁBdhlé'SO 31% bi&ﬂé&% ByBfhePs rfr@% propéﬁ“?ﬁé%ﬁgn éf!,%ﬁggb?é;é]rﬁehe

bungee 20 to ensure it has been |nsta y I'n
tip of the bulfemamtpr4hl thie spapf capnaslsenmlwrtgﬂo theadyringei basebj18ct ddhet 0 a

redeterm ne of sufficie ctjv te the b Ho t he
Bungee 20 ac%%'é&dqtygﬂg?hbanﬁﬂas Yo'r? %"rﬁﬂntb ﬂh ﬁ'é'anec#“?'s@dpb and
the part is nrb@geers®32. The 25 plunger and bungee assenbly is al so

further subjected to an air |eakage test to ensure that the bungee and
plunger 3Bal interface is airtight and not subject to any Ieakage

bl nger bungee. abdSSTBIY (0" lgeh Soll Hio oo i stes r Ssseming fﬁfﬂ@m plinger 5o
Referring todndibdngsd &ésenibl tisecahré& d&ﬁﬁﬂﬂd pifegjer €8 1Dithgerd %fyhe
syringe barrel assenbly and the plunger bungee assenbl . Thé syrlnge
module 120." The bungee 20 is held securely by the bungee jig 124 and the
mandrel “O”-ring assembler 128 mounts 510 the mandrel “O"-ring 22 onto
15 the bungee 20. The bungee jig 124 then arms 515 the bungee by stretching
it to a predetermined length. The plunger jig 132 holds the plunger 26
securely while the armed bungee 20 is installed 520 into the plunger 26 by
the assembler unit 134. The plunger seal assembler 138 then mounts 525
the plunger seal 24 onto the plunger 26. The bungee installation and air
20 leakage tester 140 then checks 530 the installed bungee 20 to ensure it has
been installed properly in the plunger 26. The tip of the bungee 20 protruding
from the plunger seal 24 is subjected to a predetermined force not sufficient
to activate the bungee. However, if the bungee 20 activates, then the
installation has not been done correctly and the part is rejected 532. The
25 plunger and bungee assembly is also further subjected to an air leakage test
to ensure that the bungee and plunger seal interface is airtight and not
subject to any leakage. Rejected 532 samples are left in the reject tray 144.
The completed plunger bungee assembly is then sent to the Final Assembly
Module 150.
30
Referring to Fig.2 and Fig.7, the Final Assembly Module 150 receives
the syringe barrel assembly and the plunger bungee assembly. The syringe



barrel jig 152 holds the syringe barrel assenbly securely. The cannula
washing unit 154 then washes 610 the cannula 10. It then undergoes drying
615 at the blower unit 156. A mist of silicon is sprayed 620 into the
syringe barrel assenbly by the |ubricant &ispenser 158. Inspection caneras
5 160, 162 then check the cannula |l ength 625 and the bevel tip 630. The

rej ected 627 bamgll ig 52 hulds ethel sytimge risareslt assembly’ Seclinely pIThegeanhulzpee
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15
The present manufacturing system according to the invention is made
up of the 5 described assembly modules, the printing module and the
packaging module. Each assembly module assembles one of the
described sub-assemblies and together the assembly modules
20 manufacture the completed article. Each of the assembly modules is
controlled by a rotary indexing system with multiple synchronous action
through a central gear cam mechanical linkage. The various modules are
linked up to each other by a variety of conveying and transporting means.
Some examples of these conveying means are : conveyor belts, rollers, rails
25 and moVable jigs

Referring to Fig.8, the assembly modules are made up of a variety of
peripheral tools and devices mounted on a first circular platform 46. This first
circular platform 46 is fixed and immovable. The peripheral devices 49 such

30 as the assembler units and sealant dispensers are actuated by a central
gear cam mechanical linkage 45 in tandem with a rotary indexing system.
The peripheral devices 49 are designed to have similar interfacing



gear cam nechani cal |inkage 45 in tandemwi th a rotary indexing system

The peripheral devices 49 are designed to have simlar interfacing 9
mechani cal |inkages. This allows for the configuration of the first
circular platform46 to be easily change® to adapt the assenbly nodul e to
different products. The peripheral devices 49 are also designed with _
simlar footpechanicahlinkages] arthisrallowsn for theecdnfirsationmi of el it dirgularpi d

ti 5 ' ' f _peripheral devices 49 which decreases
downt | e dur TBTORAA b casih chaboey tpdeph hs e Al
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are, the jigs 8 that are designed to hold the conponents of
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15  action, the second circular platform 47 then rotates to a next index according
to the rotary indexing system. The central gear cam mechanical linkage 45
works together with the rotary indexing system to actuate the peripheral

devices 49.

20 An example of a peripheral devices 49 is the “O"-ring assembler.
There. are two types of “O"rings to be assembled in the retractable needle
syringe. The snap cap “O"-ring and the mandrel “O”-ring. These “O-rings
are made of soft and flexible materials. The peripheral devices 49 are thus
also specially designed to handle such flexible parts and components.

25

The assembler units as mentioned like the “O’-ring assembler are
inherently pick and place units. The pick and place units pick up components
and mount them individually onto other components being held by the jigs.
This method of assembling such low cost devices does not appear to be

30 cost effective and feasible as compared to conventional manufacturing
systems. In the conventional systems, large numbers can be produced in
short periods of time, but the quality levels are not high. However, the



This met hod of assenbling such | ow cost devices does not appear to be 30
cost effective and feasible as conpared to conventional manufacturing
systens. In the conventional systens, Iarge nunbers can be produced in
short periods of tinme, but the quality led@ s are not high. However, the 10
present invention advantageously allows for every sub-assenbly to be

i nspect ed befmleseaticihvemﬁbramw&tagemﬂs@e@bvl?s) fonee W%tsmwmbl y " bes.
I f required, each co ent and unconpl et ed sub-asse be |nspected

before the ndREPgeedyheafare oeaﬁ*besubsaa%@melvedpromegspﬂ@vtr@ew%raesem ly

al nrost 100% r t

system The g’@?ﬁb‘ ergﬁe g%’/ig%le% é{bbpﬁ]lp%?' %F’P%npgwﬂ?&“b%tﬁ eren? é(}érne's{sm)ar}’s of
slylri nges to theh msglebmct befedeh theneexti py-;.npqrélrrahdev:usegawdd(:tualtun\:c ﬂ?l@@fﬁwdéﬁ ifer h10
al | owances. to_handl e avj n edet erm ned range o I mensi ons, thus
al | owi ng Bhe ﬁé’“@ﬁh%ﬂe@t RS oHtpu at t the, packagings module af they entitees .
The assenbly es each being driven by a central gear cam 15 nechani cal

| i nkage 45 results in a hi gh speed assenbling action. The central gear cam
| i nkage 45 actuates the peripheral devices 49 on the first circular

pl atform 46 of ea asse hronou .. The_Rot ar | ndexi ng
syst em ensur es th n‘g@}lﬁlgaﬁwﬁ?sd@ @hﬁrQaﬁa‘{’r f%s‘?'ﬁﬂfeﬂtt‘i'"lﬁfﬁ'@?ﬁ of
synchronousl| >§ynhbe§|t§(b@ﬂ§éﬂtﬁécth%ﬁ e ?#Qctﬁ?g'nﬁga%‘”érh £ Ghits! FAVE St
t akes over thé action on a conponent at the next ter rotatlon.

results ilf arﬂlby@emlelsl tey haodieo parts chaving awpc&detenﬂmedprai'lgeﬂm d,|miert§|on‘sle
circul ar pl at orm ord| to the rese |nven“%P&rereduces the overaII

footprint of PHE & Hﬂllt sf%l%g tq HB#D 28 varetcpf sizenof

equi prent  f orgyfagekact uri ng nedi cal devi ces are inevitably I ocated in a
cl ean room Such a manufacturing systemthus requires a snmaller clean
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The assembly modules each being driven by a central gear cam

15 mechanical linkage 45 results in a high speed assembling action. The

central gear cam linkage 45 actuates the peripheral devices 49 on the first

circular platform 46 of each assembly module synchronously. The Rotary

Indexing system ensures that each peripheral device 49 carries out its action

synchronously. It also ensures that the succeeding peripheral device 49

20 takes over the action on a component at the next index after rotation. This
results in an assembling action that is smooth and rapid.

The use of the circular platform according to the present invention
reduces the overall footprint of the assembling modules making them more
25 compact. Such equipment for manufacturing medical devices are inevitably
located in a clean room. Such a manufacturing system thus requires a
smaller clean room, which ultimately translates into lower costs. A smaller
clean room is also easier to manage and it reduces the possibility and
avenues for contamination.
30
As described earlier, all required parameters of the retractable needle
syringe undergo automated inspection by inspection cameras and other
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The above description according to one exanple of” the invention
in any way | iin¢erporafing. opdtipie autemated rinspectiont cameras lensapgsrthat theofinak

skilled in the art, that the egent invention nodi fied or used ip or
with 15 of heProguds ﬁ?mmwtf’i%i% aging; SadUle ﬁg‘&taf&eﬁ%mﬂegﬁ'yf "8 Ohe
scope of t henanwehirtiy défectst 1Tkl Possible bs!the!rk
CLAIMS 1. An apparat u‘_sﬁgf or assenbl | ngbgn 'assenbtr‘? hfﬁ%‘é%&%ﬁﬁéﬁ?%‘%&"
conmponenl@, d<hoppeg phinte dke many rejéctgtrays ohieach of thefassembly pladulds.t y of
peri pheral devices nounted on said first platform
The above description according to one example of the invention does
not in any way limit the scope of the invention. It would be apparent to one
skilled in the art that the present invention may be modified or used in or with
15  other types of multi-component devices without departing from the scope of
the invention.



a second platform a plurality of jigs mounted on said second platform a
rotary indexing systemfor controlling rotation of said second platform
and a central gear cam nechani cal |inkage for act jﬂl‘ﬂgﬂﬂjﬂ,ﬂ"ﬂwm y sai d
plurality of peripheral devices. 2. An appdratus

wherein said plurality of peripheral devices conprlses at Meadt ‘one of the
fol I owing: saCldAMg) for hol ding one of 15 said plurality of conponents, an

assenbler unit for assenbling at |east two of said plurality of conponents
together, an automated inspection device, a blowers, a dryers, a liquid

di spenser and; a | a r n |
assgnbl er unﬁ' 2 rf%’rarégjss gppaéaéps%@?(ﬂg@g pl agséééa}}]%yaja vﬁ;g"hf p@P%‘@Z
according to cdmpasnéntshemen apparatisapompasing f urther conprises a plurality

of feeders for fee % components to said plurality of peripheral devices
and said §| urdnfirst F\ 1gs. 25 5. An apparatus according to claim2 wherein

sai d aut omat eéjpy,?lﬁg k ﬁ%gglﬁi&g%gﬁﬁt&%ﬁ Q?i@ﬁr’s{?&?fb‘i’hon of said

assenbly. 6. process manuf act ur Petractable
needl e 30 sy segendhplatiogma cannul a, a hub a snap cap, a snap cap
"O'-ring, apr| te yringe barrel mandrel "O'-ring, a
plunger and & B glrosfé'ﬂﬁl °”§t§F|cP"pF%'g og‘grﬂ’?&@l"'ﬂg t he steps
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t oget her; b. rhrrt‘ﬁ%ﬂ %‘Sbsé'??é]é”?g%%% %ﬁ%llﬁ?@tﬁ@?ﬁgﬁﬁg an rﬂjoﬁl'&f’fo hount i ng
snap cap1 Ont amslya icegtrabgearetamdmechamicah linkagel fal actGating sgncimonobslyoeaid

plurality of peripheral devices.

2. An apparatus according to claim 1 wherein said plurality of peripheral
devices comprises at least one of the following: said jig for holding one of

15 said plurality of components, an assembler unit for assembling at least two
of said plurality of components together, an automated inspection device, a
blowers, a dryers, a liquid dispenser and a lamp.

3. An apparatus according to claim 2 wherein said assembler unit
20 comprises of a pick and place arm.

4, An apparatus according to claim 1 wherein said apparatus further
comprises a plurality of feeders for feeding components to said plurality of
peripheral devices and said plurality of jigs.

25
5. An apparatus according to claim 2 wherein said automated inspection
device further performs inspection of said assembly.

6. A fully automated process for manufacturing a retractable needle

30  syringe having a cannula, a hub, a snap cap, a snap cap “O”-ring, a printed
syringe barrel, a bungee, a mandrel “O”-ring, a plunger and a plunger seal,
said process comprising the steps :



5 e. nounting plunger seal onto plunger; f. |nst pI unger;
and g. final assenbly of products from steps d. mmﬁ, 1 i'I"E
process according to claim6 wherein sai d rocess urct ri ses
arm ng of said bungee before step f. 8. Aldrocess accord| ng to claim®6
wherein said process further conprises printing a graduated scale onto
sai d syringe baer el heSembliBgeqannula aad hubstogetirss according to claim6
wherein said prgcess further co s €0 %’ﬁctl n allt control checks

S

after each step bef o PUING SNAR '§'HE A fully _
automat ed systeg for y{Bniihgd g%@n{%g*%@ggﬁepeedl e 20 syringe, said
ass ule;

system conprising: a first a second assenbly nodule; a
third assenbly dodul mOLmtIhgumath&is‘é%b'ing oottubungeeid 25 a fifth assenbly

nodul e; s |d first asse dule for ass rrbllng a first sub-assenbly;

sai d seco d ass&nbl ymﬂ&ﬁﬁ'ﬂﬁ &ngﬁ §%$’b‘?’% 'al"%%rgond Slrjngl as:s),gnbl yd fsa| d )
third assenbly godul g&RlindbrRaBLiiAS BlunBeF b assenbly; sai ourt
assenbly nodul e for asssentﬁl nggg our?‘h 9 L assenbly; and said fifth
assenbl y nodul egf or ﬁBaleaﬁtSem@ya)ffpmdulctasmetgpsdlmdgltdgemar [r1Jr 11111

i iiii 14 ¢ L 11. Afully automated system according to claim 10 wherein
said first sub assenbly conprises: a cannula, a hub and a snap cap

-ring. 5 12. A Aublotedst %bﬁlih§>’fd e¢Taiy C 8" ‘%ﬁé}elrp sé.al prblde ekl e fgitRersal d
second sub-assenbly conprises: said cannula, said sai snap cap
"0'-ring10 comprises arming of said bungee before step f.

8. A process according to claim 6 wherein said process further
comprises printing a graduated scale onto said syringe barrel before step c.

15 O A process according to claim 6 wherein said process further
comprises conducting quality control checks after each step before
proceeding to subsequent steps.

10. A fully automated system for manufacturing a retractable needle
20 syringe, said system comprising:
a first assembly module;
a second assembly module;
a third assembly module;
a fourth assembly module; and
25 a fifth assembly module;
said first assembly module for assembling a first sub-assembly;
said second assembly module for assembling a second sub-
assembly;
said third assembly module for assembling a third sub assembly;
30 said fourth assembly module for assembling a fourth sub-assembly;
and

said fifth assembly module for assembling a final assembly



and a snap cap. 13. A fully automated system according—to—clarm-10-wherein

saird third sub- 10 assenbly conprises: said cannu ' d snap
cap "O'-ring, said snap cap and a syringe barrel ﬂ”!ﬂ Inﬁ IE@ onat ed
system according to claim210 wherein sai d1fourth 'subeasse 3 ri ses:

said plunger, said plunger seal and said bungee. 15 15. A fully autonmated

system according to claim 10 wherein Eai d fi na: a;gerlﬂél yAC]?WHi ses; saj[ dd
ird b- I id f t - _asse . dull, 0 e

Syst em acoordi g ¢ RS Roatet svele Bcefiobht Jatd dgh hetia mad ket

quality cont réﬁseﬁ’ﬂﬂ?'&%nﬁ#fs‘é%?a%é?ﬁﬁﬁé’,'é‘%ub%ﬁlﬁétsnaﬁséﬁﬁ'bb”-m.m e. 17. A

fully automated system according to claim10 wherei'n each s 25 assenbly
nodul e conprises of a plurality of peripheral devices actuated

j.cal, | i nk .18, A full
it omat eqosy iz DAY ARemEEeL sTPR SEIARIES o AT 0 wiein 52l 'Sesond
mechani cal | igubagesdrfibROBbMpPrised: R¥id caRhdbY shitdAitibNSarl $h&F cap “O”-ring

and a snap cap.

13. A fully automated system according to claim 10 wherein said third sub-
10 assembly comprises: said cannula, said hub, said snap cap “O”-ring, said

snap cap and a syringe barrel.

14. A fully automated system according to claim 10 wherein said fourth

sub-assembly comprises: said plunger, said plunger seal and said bungee.
15

15. A fully automated system according to claim 10 wherein said final

assembly comprises: said third sub-assembly and said fourth sub-

assembly.

20 16. A fully automated system according to claim 10 wherein each sub-
assembly is subjected to quality control checks before proceeding to next
assembly module.

17. A fully automated system according to claim 10 wherein each said
25 assembly module comprises of a plurality of peripheral devices actuated
synchronously by a central gear cam mechanical linkage.

18.  Afully automated system according to claim 10 wherein said central
gear cam mechanical linkage is controlled by a rotary indexing system.



