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SYRI NGES Thi sMAPMHBon rel ates to syringes and has for its obj ®6T/GR7/01889
aut odestruct syringe, that is, one that can be used once only and is 5
rendered di sabl ed by the user during the process of normal use. Since the
early 1980's the spread of AIDS, Hepatitis arld ot her di seases has partly
occurred due to the reusing of syringes. The majority of syringes are of a
di sposabl e nature, being easy to manuf aceyeINGEY plastics and are often
mar ked "Use once and destroy”. However there is no inbuilt barrier within
the product to prevent it from being used nore than once and by nore than
one person. Drug abusers have certain ritualistic techniques that nust be

fully 15 acconmodat edhi§ baventiopqgelates: (tos yringes (@8 hassfor, Kg object an
successful and a Wy S Vi par ket t er .
require to i nser%‘ﬁgaésgg“ tes&rﬁhge't itir}gls l[E)r’::féci){r%e tgg‘gtﬁpagfgﬁ Zogté'lior?ﬁ?fta{éhq ds

found, and meke rendered disabbed by theuse©daringthe prodessnef Aofival Gge.t hi s

process. After an injection a user may choose to flush out any drug left in
the "dead space” 20 of the syringe with their own bl ood several tinmes. The

primary area of concegn with the s d of the preyl nt i.oned

di seases is that of t'ﬁ’é‘cﬁrtﬂf §Bﬁ¥e&,b§§§t ?léﬁ ISPG?%rdamsé[’cgﬁ’pﬂgﬁ'éf fRd rothgr

such a syringe, jikeidasi Yodtburred \ ) ntai y
attenpts have be%i%e#tgge}ﬁtso% ;rﬂgv?{iﬁe _sucﬁughgu?ggreegtk irhugtcthpgg’??ﬁgie @%Hajom

exanpl es of desefysygringes arehofna disposddié\- BRutd,0beindS-oasy2RY Ihdnufacture in

US- A- 4252118, A 2184657, . US A 3478937, 30 US A 4387738, and _
EP- A-029017.10 stics and aggaften,mazked, 5 Usgsonce mllsﬂ?ﬁtr?lgs owever there is

PCT/ GB97/ 01889 g inbuilt barrier within the product to prevent it from being used more

than once and by more than one person.

Drug abusers have certain ritualistic techniques that must be fully

15 accommodated if an autodéstruct syringe design is to be successful and
accepted in this vital market segment. Drug abusers can require to insert

a needle many times before a suitable injection site is found, and make
numerous small insertions and withdrawals during this process. After an
injection a user may choose to flush out any drug left in the “dead space”

20 of the syringe with their own blood several times.

The primary area of concern with the spread of the previously
mentioned diseases is that of the drug abuser, but all other areas can
benefit from such a syringe, if it in no way hinders the user in the use of

25 it

Many attempts have been made to provide such a autodestruct
syringe and examples of designs are shown in US-A-3951196,

US-A-4220157, US-A-4252118, GB-A-2184657, US-A-3478937,
30 US-A-4367738, and EP-A-029017. However, to date no design has



2 reached the market, either because of conplexities in manufacture, or-

i ncrease i nwo9sm2198urthernore earlier designs have not been spitgBbforssy
the variety of techniques enployed by users, in particular the drug
abusers, and may not feel "normal"” in use. 5 Sone previous designs have
used projection neans wthin the barrel. These however may disrupt the
forward notion of the plunger during the ingdection, and can be "felt" by
the user. This_is,cqused by the [pnteraction with the projection nmeans by an
el ast oneric caﬁe”ﬁ‘F’axé’d’ f’?i%'f‘ﬁb gigher hecayse ofocamplepitiegnin manufactyrealesbl e
means i nbuilt ' S taOF; : r t es. Vi ng
the syringe ing%g%g% g‘.aétl)'ﬂlg's gg?]ﬂ%gmg?ﬁeeaaﬁx# rG?ss hgg& ?’F f‘ggeééegi g‘?}'tibqg for
unpr ot ect ed pi thee vakridty o6 nteghnixjues ehiplbyddisbyl SusereCaht prtidar | (hel Qﬁug
barrel possibly containing contam nated bl ood. By the renoval of part o
the plunger th@ysgrs.cind may pethfeel Snosaal” im usbuse and possi bl e conversion
to a worki unit. Some previous ideas have only been operable in a syringe
with an integrated needle as this protects them fromtanpering and

subsequent reuse. 28omheeppévicust desighSahaé Odsd projetonMihé&dhs’ iwithin! RE! Y

in with the current manufacturing techniques and ‘assenbly procedures,
of fers no resibkaraee Thesehbowexer may disruptuthe fortvoatds mativin ©6 theaphuriger

cannot be tanpgred wth., 25 Accor,di ng, t i.rst. aspect_of {he present
i nvention, a s 'T’ﬂ%\éi‘ﬁdwaggs agdb%ﬂ"rBFq‘ﬁglﬁMQ‘epP ger M 15 caused| by shel

e o o RS Sl Mt gt 5 S 1 .
| ocki ng mdéns,plgaget.ne arrangenment being such that the |ocking neans
operates on _
Other designs have a breakable means inbuilt to the design so that
part of the plunger séparates leaving the syringe inoperable. This can be
a health risk as it leaves an unprotected piece of broken plastic which has
15  recently been inside a barrel possibly containing contaminated blood. By
the removal of part of the plunger the barrel is further exposed to abuse
and possible conversion to a working unit. Some previous ideas have
only been operable in a syringe with an integrated needle as this protects

them from tampering and subsequent reuse.

20
Therefore the ideal product is one which fits closely in with the
current manufacturing techniques and assembly procedures, offers no
resistance to the user, and is truly autodestruct so that it cannot be
tampered with.
25

According to a first aspect of the present invention, a syringe
comprises a barrel having a plunger in slidable and sealing engagement
therein, in which the barrel has at least one means intenupﬁng a
cylindrical surface of its inner wall, and the plunger has a locking means,

30 the arrangement _being such that the locking means operates on
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engagenent wiWe 9882898t err upti on neans on ‘withdrawal of the pl unBeF/GB37/01889
prevent further w thdrawal novenent. The arrangenent allows for use of the

syringe in a normal way but 5 is rendered unfit for further use after one
i njection by operation of the |ocking nmeans. Preferably, an interruption
means i s arranged adjacent the distal end of The barrel. The distal end is

the end to whi Cheﬁ?%ﬁggﬁu Qith® .ailloiqt@fer&]xgﬁ%dmehﬁs igh Waihdeewal WQhEO%Ign‘gQF‘rtBW

t he plunger furthe n the dista Interruption neans once t

i nj ection has talpeeventafuether witkdiawatrmapément.neans nay be positioned to
allow flushing after a full injection, but prevent refilling of the barrel.
A further interruption nmeans may be | ocated at the proximal end of the

barrel. This prevents élﬁhee,'.f?%%if‘g%gsf“ Qﬁou%ef&! d¥e96¢ tl%{ sf¥in @i#%%oﬂ%ﬁlc?g%ts

serve as a total tanp ure.” The interruption ans 1s pre

arranged at a® apglrgn@éred’ uhfieToP Gueiher Gse after |oneyidjecticmibyasperation be the
barrel. This allows friction 20 bet ween the plunger and the interruption

means to be di sslgeking meansaly part of the interruption neans is in contact
with the plunger at any one nonent. The interruption neans preferably
extends round the whol e circunference of the barrel. 25 Each

the. | ooki ng means to. asareriof: Sl Shsdfupub inads 18Rl taficd SAjice: a8 Nival
the forward noti endodf tthe birtelyer Theodistal end iss thotendf ¢t whinh the needle is
10  attached. It is not possible to withdraw the plunger further than the distal

end interruption means once the injection has taken place.  The

interruption means may be positioned to allow flushing after a full

injection, but prevent refilling of the barrel. A further interruption means

may be located at the proximal end of the barrel. This prevents removal

15 of the plunger prior to .ﬁse, which would serve as a total tamper proof

~ feature.

The interruption means is preferably arranged at an angle other

than 90° to the longitudinal axis of the barrel. This allows friction

20 - between the plunger and the interruption means to be dissipated as only
_ part of the interruption .means is in contact with the plunger at any one

moment. The interruption means preferably extends round the whole

circumference of the barrel.

25 Each interruption means may be a projection. Quite a small
prbjection enables the locking means to operate, and if arranged at an

angle will not disrupt the forward motion of the plunger, so that it is not

“felt” by the user.
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Preferably I|vpgesesiogach interruption means conprises a groovepopidMrisse

of fer no resistance to the plunger, so that a nornmal feel to the injection
i s achieved. They are also nore positive in ensuring operation of the

| ocking means. 5 It would al so be possible for the interruption neans to
conprise a groove followed by a projection. 4Angl ed grooves and projections
are nmuch easier to produce by 10 injecti,on noul ding than those at right

angles to the barrel P WPE’blEaQ‘PIWBY‘B' QE‘ElP dRtESFURlih fReqns FPmPEISes d, gspove.
A Ry | GEOBRL Biff ¥ Pesifahte o dmetgnu@.igw%t fH03 wﬁmpg&tn% ey

to the cylindric a secon ncl i ned shar

cylindrical surf :onTheaéhie%dlSTheyl@eeaﬂlé@\fﬁompmhvéqw\amrmvaﬁsmn&i‘
t he plunger, while the second edge engages the | ocking neans on w t hdrawal
nmovenent. The ftMH.he logking megnef erably at an angle of between 20[err] and
30[err] to the cylindrical surface. The second edge is substantially
perpendicula& to the first edge, and at an angle of between 60[err] and
70[err] to the cylingryeald swofséqmsga@n?rfsf Qﬁ@%eermm.diméaaé tbNCorbHBE &
has nmeans, such as a peg, W whi'ch an el astoneric sealing cap engages,
and the | ocki nggrrmnsfollsw&kbbwy arprajeptibnon t he head of the pl unger, adj acent
the cap. The plunger head | ocks into the interruption nmeans and j ams,
effectively rendering the 25 syringe useless. The plunger remains intact,

filling the barrel, t] b e hi, 1S
applied in the remvxﬁglfd:r#&gg% g%ﬂaﬁpéjﬁg&?ng%’ﬁ{re hﬂ\%\é { gxtgt ?O&}J bé’ _
pl unger rodoandinjédibn hmw&iﬁg thehithosesatfight Baglesjtoahe Vartdlaxdesi gn as the
| ocking feature 1s

Each projection or groove is preférably of substantially triangular
.cross—section, with a first edge inclined slightly to the cylindrical surface,
and a second edge inclined sharply to the cylindrical surface. The first

15 edge allows normal forward movement of the plunger, while the second
edge engages the locking means on wnthdrawal movement. The first edge
is preferably at an angle of between 20° and 30° to the cylindrical surface.
The second edge is substaniially perpendicular to the first edge, and at an
angle of between 60° and 70° to the cylindrical surface.

20 _

Preferably the head of the plunger has means, such as a peg, with
which an elastomeric sealing cap engages, and the locking means is also
arranged on the head of the plimger, adjacent the cap. The plunger head
locks into the interruptibn means and jams, effectively rendering the

25 syringe useless. The plunger remains intact, filling the barrel, and acting
as an anti-tamper block. If excess effort is applied in the removal it may
break at the joint between the stem of the plunger rod and head.
However, this is not the object of the desigh as the locking-feature is

more than adequate to prevent reuse and the more preferable.
30



nore than adequate to prevent reuse and the nore preferable. 30 WO

98/ 02198 WO 98/02198 PCT/ GBO7 lpga?EBo 70188
| ocki ng means preferably conprises two rearward facing flukes attached to
the head by a flexible connection, novable in each direction but engagi ng
with the interruption neans on w thdrawal novenent away fromthe distal end
of the barrel. When engaging with for exarrpl eSan 5 angl ed groove the head
of the plunger is deflgcted.i.n the barr rtot e

Chat both T akes are | LH&IeskiRs mopnsrstirabl,ESABrisgs HoputaruarE FStES ks

- the connection anghacheq ¢bankiKdalYbyPfa FlBRibtE 20hABELSE, AVabld in Qﬁéﬁ“ Wir cuon
Alternatively, the | ocking nmeans conprises a disc attached to the hea nd

havi ng a fl exi bl doupesrigaging with ¢ine shiedaption teaastdre withdrasal anovément away
engages with the Jinterrupgtion i t hdr | novenent. , '

ans .on Wt Lt I S
preferably held fyompthendistal; gn r?re} thscRakrehosWhesh engaging; withyfgr 5§ample an
cross: shaped. sThe, gﬁﬁ[ %’0‘6@@ Dfte | EPJ P&f a‘{lfelg ﬂlﬂﬂ e RYdeiprdd Oqxuctth Al

15 without an”inte needl e. vvever pre ent i nventi on bene

from bei ng t anpempeppéfichlar a0 thpgirobVe sot thae bayh iffitksaer locarddin thea h%\reel
with an integrated needle. The invention also has the advantage that the

syringe is made @ fa@r aswshe|fAexibdlitypaft shmqmngneanﬁythmj asticity of the

| di , b t b d. L d th t,
beq over wh ch '« FEspRErS rapr il BBl T Rerndd¥eiln 56 Bckife Remsidmpting 2
nner val | of t hetifkdigined?f the head, Tt Bavikih AexibRbeAShey FriétRdlizeoa

moul d whi ch can be manufactured to incl ude e|ther of the nodi'fications
described. 10 either direction, but engages with the interruption means on withdrawal

movement. It is preferably held by the head in the locked position. The

disc may be cross-shaped.

The design can be incorporated into a syringe product with or
15 without an integrated needle. However the present invention benefits
from being tamper proof in an open luer type syringe barrel and in a

barrel with an integrated needle.

The invention also has the advantage that the syringe is made of

20 two plastics parts manufactured by injection moulding, being the barrel
and the plunger. The plunger is made with the peg over which the
elastomeric cap is fitted to engage and seal with the inner wall of the

barrel.

25 The plunger is moulded in a traditional mould which can be
manufactured to include either of the modifications described.
Alternatively a new or existing mould can be fitted with inserts which
relate to this fluke/connection or disc area. This means an existing
product can be changed to include the modification of this invention for

30 relatively low capital costs. Likewise the barrel described in this



Alternatively a new or existing nould can be fitted with inserts which -

rel ate to t hwobsnedaeg connection or disc area. This neans an egpreid
product can be changed to include the nodification of this i nviesﬁ?}id(?r%g %8r8930
relatively low capital costs. Likew se the barrel described in this WO
98/ 02198 PCT/ GB97/ 01889 6
I nvention can be produced through nodificati@n of the noul ding cores for

the barrel, which again is only a fraction of the total capital for such a
noul di ng t ool . 3nvention carrbetproduged dhiroyghf mopdificatipanef the mouldiagt cores for

apparatus for ' syhLi-nge nl.unger_.i ncludi ng t | ocki.ng ne .
According to angé%dﬁﬁﬁés)&%fﬂoqﬁfﬁégiwgnﬂ if’c')ifﬁtwipﬁgﬁlé? de*(“r‘o‘%l’.vézﬁﬁg sych a
syringe pl unger--n@aga;@dtdoq’_ slide in a syringe barrel and having a 10

| ocki ng means adapted to engage an interruption neans in the inner wall of
the barrel conprises a two-part noul ding tool, each part bearing an

I npression of a portipon . ,of the plu r-such.,that the two parts co-operate
to make the %\/nol e pl Gigther %ﬁP&‘:&aE’EqBSr‘t“VﬁﬁUPﬂdeéPtFe‘ﬁ‘o%lb?"é“!%?é’? makdngi mg
the inpression @finkd Iﬁ&%&i’i’ . ective plunger 15

portion. Accordi%gmgo?’a t |rxgggﬁggﬁhé?éﬁl{%ggi'ﬁ%ﬁfion, an insert is adapted
to be used in apparatus for making-a syringe plunger adapted to slide in a

syringe barrel and having a | ocking means adapted to engage an 20
interruption means i #ocREdingnde aasecasrd taspeefarafethe hisvenpianatapparatusr ifsf ng

a two-part noul ¢j al...eac r ri n, i npression  of oriion of
the plunger _suc.ﬂ{a[&%naé gt | glﬁn&bﬁgf}s a@ggtggggas?getw ﬁﬁk@%ﬁé’ﬁff@l%‘%ﬁﬁﬂ@ér?
the insert tgar ldukiig Gnédner fEapied tb UngaBe dn0fitbAUpiiBARes mf%ﬂéfiﬁﬂacwa‘(?
pl unger portion and being adapted to be nmounted renovably in the
of the barrel comprises a two-part moulding tool, each part bearing an
impression of a portion of the plunger such that the two parts co-operate
to make the whole plunger, and each part having a removable insert |
bearing the impression for the locking means for the respective plunger

15 portion.

According to a third aspect of the iﬁvention. an insert is adapted to

be used in apparatus for making a syringe plunger adapted to slide in a
syringe barrel and having a locking means adapted to engage an

20  interruption means in the inner wall of the barrel the apparatus éomprising
a two-part moulding tool, each paft bearing an impression of a portion of

the plunger such that the two parts co-operate to make the whole plunger,

the insert bearing the impression for the locking means of the respective
plunger portion and being adapted to be mounted removably in the

25 corresponding tool part.

- The second and third aspects of the invention enable moulding tools
for existing plungers to be modified to include the inserts with the locking

means. The existing plungers can therefore be readily changed to include



25 corresponding tool part. The second and third aspects of the invention
enabl e noul di W@ 9882198 f or exi sting plungers to be nodified to irCrcEy7i01s89
inserts with the | ocking means. The existing plungers can therefore be
readily changed to include . WO 98/02198

PCT/ GB97/ 01889 7 the | ocking neans, but with |ow capital costs, as conplete
new tools are not required. Further the inserls can thensel ves be readily
changed. The 5 _.nmoul di.n t ool wears th usg, . but wear to the portiaon
cont aini ng the. | B IORKIRG SR, R, ViBalow £Biial E2its, o RATPIRLS 5ok s are
means i noper abl e o;rpﬁlﬁpgq.]!nt of acceptable wear for the | ocking neans is
much | ess than tﬁat r the rest of .the plunger. The inserts with the

| ocki ng means can therefore be changed often, to ensure accurate

manuf acture of the |locking 10 nmeans. The inserts may be | gcated at an
existing split line i Fusthesothgsinsertsaeani themselpes epadilyhchangedne Thel
part by pins 4 nser I n aligned opepi ngs i,n.the insent and.tool part.

A ternat vl y ¢ nipiiipen. oot e Gt 398, Ky HEat [15°Me BPRiSS Garifiblog ghe
the tool part tojdeRiny Qvdd#30isVediticaaVast ite8ad Fend&C B¢/ 16KkihE SmbaxeL ifopelible.
cavities may be cut or nmachined in the tool part. 20 Each insert may

conprise one or Theamountcef acceptabiler weantforthei locking aneamayisomuchr kess than

di | derstogd, enmbodi nents thereof will. be described h of
cxampl &, i th et JAEARE JeEher ABE RHBRRSA gt b SRS with . caiihe Bent e

1. I's a side el eviler f3r@ beleitiged ST &0 EHAIR adchraeCRARAR A ure of the locking

10 means.

The inserts may be located at an existing split line in a tool part.
Each insert may be attached to the tool part by pins inserted in aligned
openings in the insert and tool part. Alternatively ihey may be secured by

15 packing.

It is also possible for the tool part to be provided with cavities for

receiving the insets. The cavities may be cut or machined in the tool part.

20 - Each insert may comprise one or more plates.

In order that the invention may be more readily understood,
embodiments thereof will now be described by Way of example, with
reference to the accompanying drawings, in which:-

25

Figure 1 is a side elevation of a syringe constructed in accordance

with one embodiment of the invention;

Figure 2 is an end view of the syringe barrel of the syringe in

30 Figure 1 looking from the proximal end;



wi th one enbodi nrent of the invention; Figure 2 is an end view of the

syringe bar ngb offp2ioge syringe in 30 Figure 1 | ooking fr

proxi mal end; WO 98/ 02198 ' : P&l&ﬁgmlssg
PCT/ GB97/ 01889 8 Figure 3-is a side elevation of the syringe plunger of the
syringe in Figure 1; 5 Figure 4 is an enlarged view of the distal

end region of the syringe plunger; Figure 5 gs a cross-section taken al ong
the line V-V of Figure 4 and looking in the direction of the arrows; 10
Figure 6 is a cross-section taken along the line V1 - V1 of Figure 4 and -

| ooking in the di recti;“on of the arrows; Figure 7 is a |longitudinal section
of the syringe barrelFighreBis & side elevatigp of the syrizgeyplunger ofithe syrisgesna
| ongi t udi nal section ﬁfgqu.di stal end region of the syringe barrel, to an
enl arged scal e; 20 Figure 9 is a detail view of the groove as shown
in Figure 8; Figures 10 to 13 are cross-sectional side elevations of the
syringe showing the plunger in different positions; 25 Figure 14 is
a | ongitudi nal secti dfigure this an enkarged viewgpiotheodistdlcenslyregior of ttbe agringe
enl arged scal e, show rig t he plunger jamed into the groove in the barrel,
this being the unusafl B"&%at e; -

ngure 5 is a cross-section taken along the line V-V of Figure 4
and looking in the direction of the arrows:

10
Figure 6 is a cross-section taken along the line V1 - V1 of Figure 4

and looking in the direction of the arrows;

Figure 7 is a longitudinal section of the syringe barrel of the

15 - syringe in Figure 1;

Figure 8 is a longitudinal section of the distal end region of the

syringe barrel, to an enlarged scale;
20 - Figure 9 is a detail view of the groove as shown in Figure 8;

Figures 10 to 13 are cross-sectional side elevations of the syringe

showing the plunger in different positions;

25 Figure 14 is a longitudinal section of the distal end region of the
syringe, to an enlarged scale, showing the plunger jammed into the

groove in the barrel, this being the unusable state;



WD 98/ 02198 ' PCT/ GB97/ 01889 9
Figure 15 i s WOM81Budi nal section of the proxi mal end regi on BCTIGRY7/01889
syringe barrel, to an enlarged scale and showing a nodification; Figure 16
is an alternative design for the syringe plunger distal 5 end;
Figure 17 is a longitudinal section of the barrel which shows the
arrangenent of grooves in accordance with anot her embodi ment of the

i nvention; 10 Figure ' S| ' e ' | fied
| ocki-ng means; Figur eﬁ%ﬁf%qg g:s;jgsl\él-n ‘ggtﬂ F%a?l} %gr?lﬂ{b?ilear ?ﬁgg)rgkirngfgga%egtorne of
18; 15 Figure 20 showthd Berihge bafel Mo as enlatgded Scatevand showing at mpoifidation;
Figure 21 shows the | ocking neans in the | ocked position; 20 Figure 22

shows a part of a noulding tool for form ng an existing plunger; Figure 23

shows an insert plategfor t t ool rt of Figure 22; and 25 Figure 24,

shows the tool of Fi g\!ﬁ%"%rﬁoéﬁ fai“egﬁBW‘{?%’ 9?%& g?" ,El?eglf,ygmgg_ 8“"139\[) distal
98/ 02198 5 end: PCT/ GB97/ 01889 10
Referring to Figure 1 and 2 of the drawi ngs the syringe conprises

Figure 17 is a longitudinal section of the barrel which shows the
arrangement of grooves in accordance with another embodiment of
the invention;

10
Figure 18 is a2 side view of a plunger head with a modified locking

means;

Figure 19 is a cross-section on the lines X - X of Figure 18;
15
Figure 20 shows the locking means in the forward movement

position;

Figure 21 shows the locking means in the locked position;
20
Figure 22 shows a part of a moulding tool for forming an existing

plunger;

Figure 23 shows an insert plate for the tool part of Figure 22; and
25

Figure 24 shows the tool of Figure 22 modified by the plate of

Figure 23. |



a barrel 1 and a pl unger 7. The barrel has an inner cylindrical surface, an

open proxi makyeeoglozdegr ovi ded with a gripping flange 3 and a di
having an internal abutnment shoulder 5 encircling a liquid out ?ﬁ}cﬁqﬁh‘i}ﬁ%

liquid outlet 6 can be arranged in a variety of ways as needed; the one
shown is a luer slip design which holds a needle (not shown) wth a
friction fit; a luer lock onto which a needf@® screws; or can be arranged to
accept a needle which is affixed permanently by glue, heat or some other
means. The syringe pRefeeingrto Fliguve 1 andr 2 «af theogqawlags the isydingeacmpifises
finger plate 9, for_gripping,the unger, At the distal end.qf the rod 8 is
an el astomeric gé’é‘r'i'eﬂg} %ﬁipa%é',m ?ffztgﬁlfe barrehinas a&r’é‘"FBFﬁgﬂdT‘Sﬁﬁ‘fﬁa%aﬁﬂs
17 adapted to epgadprotinial A3 provRICAURIthS iy lfldiffe’ §2hdSy! he
i nner barrel wall, gorrplri si ng grﬂooves 10, 11,g§-£@le€pl ained 1n ngﬁﬁggggéli‘{
bel ow, in orderhavingrainterral atutmeat shogldec dhehcirclingra lighid\oute0\d) iThe

Figures 3 tq. 6,,.the plynger 7 has the traditional rod 8 and finger plate 9
used for pushi nljapid gﬁge‘pgquf‘nge diranged B anyaniety sof waysasspegdesdid thheone

pl unger hasahg%, C | Si . QUVer Lch 1§.fjxed.an .

el astoneric cap %Fcﬁmé‘i m‘?ﬂg g%‘ﬁgﬁe%g'cg‘eg’f’l%? P?écfﬂfdg’ogn%‘%) @89&@5
in the barrel Ifricktioh fiega 13eh fsckaolRSwhich Whicells seredst orl éih B&Rriahged ol N
opposite side of the base 16 is a tubular connection 18 to the pl un&er rod

8 which fornms a8cfepbadnepdie svhigis pffixed ipermanently bysglue, dfeat oedsone oiiter
base 16 are two e 7. Wi ch form the | ocki.ng neans. The fl uke re
arranged so t ha'PLH:J;:i rsr%%lsgfmlggd‘ﬂgpgﬁf o‘;]Xi ﬂ}ﬂw‘édgg‘g“l speprizes "E&rﬁ aod
with the irmger tiagéreplav@b| fuberippingthe Pungddic Xtihk A eﬁafbﬁoﬁxeaféé‘%gﬁd
with a straight edge as in Figure 4 or have an arcuate edge such as shown
in Figure 16. @helasdgmetic sealing saphdde adjueentety which raregforerdds lbokingst
mat ch the grooves in qle barrel . . . . . as
means 17 adapted to engage with means interrupting the cylindrical
surface of the inner barrel wall, comprising grooves 10, 11, as explained
in more detail below, in order to provide an autodestruct construction.
15
As shown in Figures 3 to 6, the plunger 7 has the traditional rod 8
and finger plate 9 used for pushing in and pulling out the plunger. At the
distal end the plunger has a head 14 comprising a peg 13 over which is
fixed an elastomeric cap 15 which forms a complete seal for liquids and
20 gasses in the barrel 1. The beg 13 has a base 16 which supports the cap
15. On the opposite side of the base 16 is a tubular connection 18 to the
plunger rod 8 which forms a strong yet slightly flexible jo'in. Also
affixed to the base 16 are two flukes 17, which form the locking means.
" The flukes are arranged so that their outer radial proximal edges 19 are in
25 contact with the inner barrel wall when assembled. The axial edge can be
arranged with a straight edge as in Figure 4 or have an arcuate edge such
as shown in Figure 16. The edge 19 may also have a variety of

arrangements to best match the grooves in the barrel.~---
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The flukes 17WRRAB out si de the base 16 when viewed in Fi gur ePET/GBITI01889
a cross-sectional view as shown by the arrows V-V in Figure 4. The base
does not touch the inner wall of the barrel but this drawi ng shows the
arrangenment of how the flukes will project and nake contact 5 with the
barrel wall. The position of the connection #d i s shown clearly in Figure
6. Figure 7 is a |longi enal | | : Q.

posi tion and typical atn%?gﬂ%gs Islggéhqgﬁtt g?ﬁ%ﬂgépg?)%ggg%ﬁé{f?ﬂﬂ%&%%é&e 3

groove 10 is arravigieH ikt ordssideatibAal 0fdw iagshon bifetheSarews WS/ SHIFigiee 4.0
this exanple theaﬂ{oove 10 is in a position to allow for aspiration after

the full injectidmesbrsskaloes ndtetquiabnghes .inmed svdll ofi the barret s thisidmaavinge

to allow th to check th dleis still pl i thin a bl ood
veseel - 15 and APOPS e evpaneema SEey s fekes “GhPHiR FRomERS aamst

space. 12 t hr oggh kiR hd Galtral Judi.expel 1ing bl ood. The proximal groove 11 is
positioned to allow a conplete rearward-notion with the plunger, but does
not allow the plunger to be renoved. This has two advantages: it can be
position to indicate when a certain volune of fill with a |jiquid has been
20 achi eved, which caheppositienaf theigonnegtion;18oisi shawn, gleatly in Eigurgi6
groove prevents the renoval of the plunger fromthe barrel once it has been
assenbl ed. Therefore the plunger cannot be replaced or tanpered with to

render the syringe refgie7 gda lorigituthm SHcovethrdukh theowdtrreD sHeWag the
Figure 8, and in section in Figure 9. The groove 10 extends round the whol e

of the circul®er pasisionf anddypicabrangls of lonation offtheugrnoxesild,| 11+ r Thegdistal
cross-section. The ‘&r ggv.e 10 ha irst

slightly incline8fO%F SB[IE2F 13'18833%[%PP}‘?b’tegll"?ﬁtigl"P?f??gﬁhég’lr‘F "!.{%'&ﬁgﬁ'yiwge_ In

forward nmovenent ygk exlitptt thEgFoovd 1038 iR adPosifiBh ABhII0W P3¢ BRir QUGS ab@r the
nore sharply inclined, by about 60[err] to 70[err] to _

full injection stroke of the plunger. This is vital in some syringe use to

.allow the user to check the needle is still placed within a blood vessel,

15 and/or to allow a drug abuser to flush the drug from the dead space 12

through drawing in and expelling blood. The proximal groove 11 is

positioned to allow a compléte rearward motion with the plunger, but does

not allow the plunger to be removed. This has two advantages: it can be

position to indicate when a certain volume of fill with a liquid has been

20 achi_evéd, which can be useful with sight impaired users. Also this groove

prevents the removal of the plunger from the barrel once it has been

assembled. Therefore the plunger cannot be replaced or tampered with to

render the syringe reusable.

25 The groove 10 is shown in detail in Figure 8, and in section in
Figure 9. The groove 10 extends round the whole of the circumference of
the inner wall, and is of substantially triangular cross-section. The
groove 10 has a first, distal edge 10’ which is slightly inclined, by 20° to
30°, to the inner wall to allow forward movement of the plunger. It has a

30 second, proximal edge 10” more sharply inclined, by about 60° to 70° to
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12 the i nnexygwém2198 0 engage t he | ocki ng means 17 on wit hdr avgbr/cBoFnigsy St
and second edges are substantially perpendicular. The groove 10 is al so

arranged at an angl e other than perpendicular to the |ongitudinal axis of
the barrel 1. This angle, which may be up to 30[err], neans that on advance
5 of the elastoneric cap 15, the frictiod2felt by the user is not the

sanme as the friction experienced when advancing in_and p; Sér a ?roove or
proj ection ar r 4Rgdangemadh tocengage:thelpeking, meany, li7son mgh ayals Thedust he

proxi mal edge t [,0 fl : I GRR S18 : L ng
edge which for %&'dap%%ﬁt gdsléegl \?\A%"ﬁﬁﬁ%@ﬁ@é%?@#ﬂ he gforcglfé zliﬁcfgi%gé
exerts a slightarpitigedr sk Bh amEle Other AR parpehbicul@eed thd Nongimidingl aRis of
only slightly affected when neeting the small area of groove 10 exposed. As

the cap 15 novdhbebarvedrld iThis engles whichpnaybeyup ém398: means thayonmadyanos

and so is oply in.contact wwth a.,sma | .area of .change of r.esistance. This
gives a smodt h&f tl“&e&“f‘&"l%&" F#p é@t i‘hﬁ fﬁ’ﬁﬁgﬂ {e&t G%ﬂgerﬂf(?ﬁ '5ﬁ'°i§ﬂea§&%i’%ge
for the inventi,Qg. r Q¥4 0 ' Ay | t diys ogve
10. The grooves?ﬁgo,fﬁgqogr g*e%n%ﬁje%enlhdv?rn %tsdsE sg{:t!imc?n gur?él gr ?ég% gialtsy

t o manuf act ur e projechion arraaged penpendididas tosthanbamtebaxis. f rilre 28p 15Hmeedtous
i nventions, as theoretically it is very diffjcult _to ke sych a ?g ove in

a barrel of ondhgirregimal gdge, o€ the Areg¥e 10 firsty nthe elastomenie capois has a
rel. _ Sa | f
restrictive ”eggécixgg’%refwgh{cﬁ fothsSh gﬂi QEJI'\QHP Wﬁ@ﬁ?ﬁg{rﬁrgfla&"ﬁﬁt@ﬂ@el gx(‘iad

nmoul di ng groov el'r ang to the Tongi axis and t

axi s of wi 10dr @xertsby dlipht 'Guthardpressute (bthiashigvanthié keak5 Thir pressuferis
fromthe core which forns the groove is able to pass out of the noul ded
barrel wi thout omlyslighbtivgaffected orhen megtingcthe sonali gsed of izspovend Osexpasern

Figure 17, the A 8%‘e' cr:r%l lgrtrqc())\\/éas_f’Lolrw(‘é%Ii1 ip ?ea%@é Thé %gin}asrgl[ gJJthti zﬂ'eg)gnﬁl moves
on and so. is only in contact with a small area of change.of resistance.

This gives a smoother feel to the injection which is very much an

15 advantage for the invention. The proximal groove 11 is similar to the

distal groove 10.

The grooves lb, 11 are very precise in cross-section and are very

easy to manufacture in this arrangement. This is an advance from

20 previous inventions, as theoretically it is very difficult to make such a
groove in a barrel of one piece. A groove provides a much more solid
form of a restrictive meahs compared to say a projection means. The
advantage for moulding grooves 10, 11 is their angle to the longitudinal

axis and the axis of withdrawal 'by the moulding core. This means the

25 projection from the core which forms the groove is able to pass out of the
moulded barrel without disturbing the soft inner wall of the barrel. As
shown in Figure 17, the proximal groove 11 can be oriented 180° in axial
rotation to the distal groove. This offers less resistance to the moulding

core upon withdrawal as the distal projection upon it does not fully locate

30 into the proximal groove 11.



rotation to the distal groove. This offers |ess resistance to the noul di ng
core upon Wi typgogimog as the distal projection upon it does not HomGRY/6X88 €
30 into the proximal groove 11. WO 98/ 02198

PCT/ GB97/ 01889 13 The operation of the syringe is shown in Figures 10 to
13. The syringe allows for "normal" wuse. Figure 10 shows the plunger in the
position it is supplied in. If the plunger Wk inserted any further it
woul d -5 be rendered unusable due to the flukes 17 passing to the distal
side of the groove 10. There are many additions that can be applied to the

product which. can prﬁrggitorp%rén?gﬁ lgfe'_H?g éé?@ﬂ hsog,{].ﬁ iR! eLs Rt td h?§e 'ﬂ{ee,

not the subject of t 1 on. e syringe by pulling

back the plungersy}ngenafioddr forl tnésiflai”s usé. | Figidey 100shows theeplayigenda the
the required 10 level wthout restrictions. Sonetinmes a second fill is
desired for instpositéomifeis supplied imao If theiplnges was insgried) anyn furthgrsitj would
unhi nder ed. drug _abuser for .exappl | fter f1ll] ' Lhsert
the needl e uﬁderbf{gﬁ’é“éﬁ?‘i “ian%tﬁe 0&1 meohf"ggiﬁg %aVé'+é:9%E%eg§¥éf P@? of 'the
injecting. This g4hiven g, edp tdduitibhRe tRAUBES beddbIfHAYS Be RREY
fluid into the ﬁbgﬁq&dqﬁéﬁ}&fﬁgﬁyrﬁge barrel. Theacs:bC)I our an%lqﬁg uet

quantity of thi swhichichn préveat pserhaturadnsercion of theuplumiger ibuy thése dre 8ot the

This techni que and_other are accommodated within the Ijmts of the syringe.
After the injectSubiecstafofus (iR¥eHIQmget NGiUSET tfglﬁ ghe, sysinge; by, Pé’élt’gﬁo‘?/%?b@'e
in Figure 12. T Lf 0l el o Ui t kynger i r .
predet erm ned d!}gpg%creﬁ% (')'I' zi;é @Qm%{lgg g %gap}?rl%%]?gr%oo ftpgssmfﬁ%@at?"ﬁea{eguxred

commonl y knaon, 1ewél withobt rédifictionsn Sdrmedmes\e sddbnd-fitluisedésirexh fors irtsance
plunger in the position of maximum?25 withdrawal. At this location the
flukes will starwhem mixingdws liquidfein the barrel and this is unhindered. A drug

abuser for example will after fi'lling' the syringe insert the needle under
the skin in an effort to locate a vein suitable for injecting. This action
requires retracting the plunger and drawing body fluid into the distal end
15 of the syringe barrel. The colour and quantity of this fluid indicates to
the user the suitébility of the site. This technique and other are

accommodated within the limits of the syringe.

After the injection stroke the plunger will be in a position as shown
20  in Figure 12. Then if it.is required the plunger can be withdrawn a
predetermined distance to accommodate aspiration of flushing as it is

commonly known, but not further than the groove 10.

Figure 13 shows the plunger in the position of maximum
25 withdrawal. At this location the flukes will start to engage with the
groove 11, which as described above prevents removal of the plunger and

any subsequent tampering that could follow.
When the fl.ukes 17 engage with either groove (10 or 11) it results

30 in an engagement shown clearly in Figure 14. Once the flukes 17 engage



groove 11, which as described above prevents renoval of the plunger and any
subsequent vowgo2eg that could follow Wen the flukes 17 en Gﬁﬁ%
either groove (10 or 11) it results 30 in an engagenent shown cClearly |n
Figure 14. Once the flukes 17 engage WO 98/ 02198

PCT/ GB97/ 01889 14 wth the groove they expand w dthways to fill the

avai |l abl e space due to the tension noulded jgpto them This prevents any
further rearward novenent. The head of the plunger aligns with the angle of
the groove as sitinthengrdawe they dikpamdt madthwaysotarfill she gwaiableaspice adue to

further preventa‘S rearvvauﬁiﬁverren Furt errmre t he connection rod 18
t ouches the reatte4ER§IBR B M | S aPEEVERts iany| fuether rearward

nore outwards a s t kes
as described acts gg{eg"se éa’%?&ﬁ%g“ﬁ%{%iﬁs [lﬁ tﬁg ahg?kdgi tl%{ér{é

pul I's the plungsliown ahddffrither Hmtéﬂhstﬁetﬂi'&'rﬁwaln?ﬁnéﬂi‘ﬁaﬁ@rééefur'tﬁeﬂ

itself. If sufficient force 10 is applied the plunger 7 will break at t e

connecti on rdod ll@rwar@mevemetyhoﬁyrwmre|tbatqoone¢nmmod H& temches ¢he weas on
formed as an_ anfGS RAER ToxIaT dlike, 2R ApIEeS, e FkPenore otwands *
proj ection 29 i gndindrel RRAMIF ink W8S %f‘rSSW: ONThd befias oF dhe! fbkdy & zfé!ﬂ
29" inclined slightly to the”inner by between 20[err] and 30 , to
al l ow forward nasterasna self mgineping]gmk i hleatpthe) hmiennhegxsai' mllbaﬁeqﬂaﬂgaﬂd '

di stal edge 29", t&g ply inclined tq the inner wal out 60[err] to
70[err], to engfyd ﬁ'é’eltB(fEP?Fg“?ﬁa&Yﬁ“Sﬁ the f‘ﬂfﬁ“dv!éll“ksl ﬁsﬂﬁelf %qucmjf@&q on

2002 ne DB BT YGhgAEY Yl RO ol . s 17 s
with it on wthdrawal rmverrent. The engagenent tw sts the head of the
Figure 15 shows a modification in which the interruption means
comprises a projectibn 29 rather than a groove. The projection 29 is
formed as an annulus which is angled to the axis of the barre'l 1. The
15  projection 29 is of triangular cross-section. It has a first proximal edge
29’ inclined slightly to the inner wall, by between 20° and 30°, to allow
forward movement.of the plunger. The projection 29 also has a second,
distal edge 29”, sharply inclined to the inner wall, by about 60° to 70°, to
engage the locking means on withdrawal. In use, the projection 29
20  operates in a similar way to the grooves 10, 11. The flukes 17 pass over
the projection 29 on forward movement of the plunger 7, but engage with

it on withdrawal movement. The engagement twists the head of the

plunger, so that it cannot withdraw further.

25 In a further modification (not shown) the interruption means
comprises a groove 10 followed immediately on its proximal side by a
projection 29. This provides very satisfactory operation of the locking

—— means 17.



pl unger, so that it cannot wthdraw further. 25 In a further

nodi fi cati on woogezeewn) the interrupti on neans conpri ses a gr OpEE/GHE97/01889
followed inmediately on its proximl side by a projection 29. This provides
very satisfactory operation of the |ocking neans 17. WD 98/ 02198

PCT/ GB97/ 01889 15 Figures 18 to 21 show a nodified | ocki ng neans.
Correspondi ng reference nunerals have been af@ i ed to correspondi ng parts.

I nstead of the flukes 17, the |ocking means conprises a flexible .
cross-shaped di sc 20. Figares 48 to021 shoyy pemadified lopkingameans. p(-ogrespending

central connector e [ 18 J S

connects the di Sge%(se%cg)e Pﬂ%ﬁ%%nﬁ%@rﬂggﬁ Ba%*%g d(§’| g@'lrggpigghgeé}g%er gggtead of
periphery 22, whitkd flukesMeY| ehie d0¢kingnindahie dvibpridds aTflegiblé 'or69LERAPed disc
reduces the space taken up by the |ocking nmeans. 10 Figure 18 shows
the plunger 7 at 2BesfThevghist £0Fisgoernexted HovibethaseplQibyea shorti erptraireannectar

The periphery.of ,the di sc 20 def] ects .a fromthe base 16, and the side
omote 1 Fom the Bhe@ndsiiSOpectiong | Grlse shodeped. #2 eniechh e, dfsc”20%
therefore supporgd, t@pe | phex 2 ;iﬁeg ﬂm‘ﬁew aphi Ahiv¥n i
parallel to the %ar Pé?ﬁgﬂlr g‘(’:e@( ng?glggcsﬁom{s éott a't9 the p ukge%' 7 lJlsl}%ldless
easily, and passematieeradjicenyrthevisas2016 OnThisaarangemenwireducesndie spacentakien
t he periphery of the disc 20 deflects the other way, and engages with the
base 16. In thi sUPdyi thelpcking Meagsi || slide in the barrel 1, but on

reaching a groove 10, 11 the outer 20 edge of the tapered periphery 22
enters the groove and forns a shoul der preventing w thdrawal novenent out

of the groovld As theRigafe 20 shows! O pleagern7 tdrereBfSwhile Flureéi 20 sBBws the
cannot deflect further to-slide past _
plunger moving forwardly. The periphery of the disc 20 deflects away
from the base 16, and the side remote from the base 16 engages the
plun'ger rod 8. The disc 20 is therefore supported, and the tapered
periphery 22 becomes substantially parallel to the barrel surface (not

15 shown) so that the plunger 7 slides easily, and passes over the groove 10.

On rearward or withdrawal movement the periphery of the disc 20
deflects the other way, and engages with the base 16. In this position it
can still slide in the barrel 1, but on reaching a groove 10, 11 the outer

20 edge of the tapered periphery 22 enters the groove and forms a shoulder
preventing withdrawal movement out of the groove. .As the disc 20 is
supported on the base 16 the disc 20 cannot deflect further to slide past

the groove 10.

25 _ If sufficient force is applied in the locked position, the connection
18 breaks. It may also tend to break inadvertently if the plunger 7 is
twisted in normal use. In a modification (not shown), the connection 18

—is-made larger and the connector 21 smaller in diameter. The connection
18 will then resist the tendency to break on twisting the plunger 7 in

30 normal use. In the locked position, when sufficient force is applied to the



t he groove 10. 25 | f sufficient force is applied in the |o¢ked '

position, tyweesepdscti on 18 breaks. It may also tend to brealpdpagynoisst | Y
if the plunger 7 is twisted in normal use. In a nodification (not shown),

the connection 18 -is-made | arger and the connector 21 snmaller in dianeter.
The connection 18 will then resist the tendency to break on twi sting the

pl unger 7 in 30 normal use. In the | ockedlgosition, when sufficient force
is applied to the WD 98/02198 © .

PCT/ GB97/ 01889 Phungesnfdhe defigateddise 20-act8;asca Jevarcen the base dfe soothat the

Toops® o 1. ThecRBARPEET eAkn i hF BB B dng MuskBor Pheblr R 2 0  bove 10

5 whichis at right angles to the barrel axis. It would operate just as
well with an angled groove, or with the angled ﬁroj ection 29 of Figure 15.
The barrel 1 and pl urither mpdified dockingfmpanss are: showneengaging) witnjacgitcove 10
moul ding. lt-w ll .be.apprecgiated that,each i.s a single ul di ng,. 10 thus
ceop! ng dowrs { he S GF T Aklet 8 the Patrsh atisn T woul Rpergtiiust as well
manufact ure of Qishi NAgRIdPRSIVE, Or iR the AR phfjet (6K 29% y be
nodi fied to include thegFuoc I ng neans. Fi gurg Zzbgtﬁgws one pfgir??ag%) l?? a

two-part nmoul ding tool for a 15 conventional plunger nodified to include

the | ocking neans. The tool part 30 contains three jnpressions of half a
pl unger; a conpl ementidiey baiist paznd fRIBNgeM 7% a1en fradee of nplastiss onatesial hy

ot her half of t . ' ot . 00l N
Spl'it into thredtgBlil aibulsind Sy SI"EE apBreriilelinPBRen 14'5 AifQle HELlaib,
the head antD gr thuai keegihgnitavi Qhe rcdsp of tmuwbfactdre. ondefact,otheghiouydingetdods!
part 30 for the |ocking neans, inserts 36 containing the inpression of half
of the |ocking f@'aﬂgara&@cture of existing plungers (those without the locking means)

may be modified to include the locking means.

Figure 22 shows one part 30 of a two-part moulding tool for a

15  conventional plunger modified to include the locking means. The tool part
30 contains three impressions of half a plunger; a complementary tooi

part for containing the impréssions of the other half of the plunger is not
shown. As can be seen, the tool part is split into three portions 31, 32,

33 with the split lines 34, 35 adjacent the head and gripping flange

20  respectively. In order to modify the tool part 30 for the locking means,
inserts 36 containing the impression of half of the locking means are
inserted into the part 30 at the split line 34. An insert 36 is shown in
Figure 23; the three inserts 36 inserted into the tool part 30 are shown in

Figure 24. The inserts are held in by packing 37.

The inserts 36 are detachable so that they can easily be changed
when they become worn. Wear to the insert containing the locking means
'is more critical than to the rest to the-tool-part, since it is essential to the

invention that the locking means operates correctly. The inserts can



inserted into t.he part 30 at the split line 34. An insert 36 is shown in
Figure 23; tHVO9BORI8| nserts- 36 inserted into the tool part 30 RERGEBIHABEY n
Figure 24. The inserts are held in by:packing 37. 25 The inserts 36 are
detachabl e so that they can easily be changed when they becone worn. War
to the insert containing the |ocking means is_nore critical than to the
rest to the-tool-part, since it is-essential 170 the invention that the

| ocki ng nmeans op ) rec i Bse e

PCT/ GB97/ 01889 1%6}%@9"8?% éﬁgéé%%aﬁgg‘&, &\%mfﬁtsg dfthe, ‘e°s"¥\98?§(lg§g’§§f&“‘?'¥ » dhug |
sat i sf_act ory, th solghgt@gigngfé BE the fovials 4 hol®ol as a yvhol e. The insert
shown in Figure 23 has two plates 38, 39. In a5 nodification (not shown)

it could have ene part, or nore than two parts. In a further nodification
(ot shon) each | noeti Pl it i HIBUE 2 s B Bbke 8. 38. "ol
PhLh con bo SunHRRRGan hot ok G4 pife'sts Aoy HEMNER LY furi:
or have cavities machined in it to receive them 15 CLAI M5 1. A
syringe conprising a lI)IF;l rar ?tlxrtﬁgrd maod%iggggg (ingt ihggiyle%cgniﬂsggaxlﬂia?eg 36 may be
- mounted in the tool part 30 not by packing, but by pins inserted into
openings in the tool part 30 and the plate 36.
10 |
Furthermore, if the t.ool-part 30 has no existing split lines which
can be used, the part 30 may be split to accommodate the inserts 36, or

have cavities machined in it to receive them. -

15



engagenent therein[err] in which the barrel has at |east one neans.5

I nterrupti ngwy sevdaeexdri cal surface of its inner wall, and the ﬂlﬁﬂ a
head carrying a seal, with a | ocking neans adjacent the head, t &Pﬁlﬁag%
mean | enent with an interruption nmeans on w thdrawal of

revent further w thdrawal novenent, and the barrel being
formedMH wmall ul ding, and the pl uk8er with the locking 10 nmeans

al so one pi ece .noul di n%'_‘éF A syringe as clained in
claiml1, in which an interruption neans i Mﬁlged adj acent the distal end
of the barrel. 15 3. A syringe as clainmed in claim 1 or claim 2[err]

i n which an interruption neans is arranged at the proximl end of the
barrel . 4. A slringk sysingeacompirisingas bapret (¢)iiand a:bhingeri(m) \Whistidable haast
one interruption neans is at an _angle other than, 90[err g

| ongi t udi nal axis¢abng ;_eogasmemamewn- characperisad Wg@laaé*l% Ib&T"r'Pé 1) hag gy least

preceding cl gim t: 1L SRS € $.round.t he
whol e circu ereor#(?em\gghﬂg @'t%ellfxg fm%ﬁphgk d Xf}éhﬁ@ﬁfrg@ll}gc fﬁgﬁﬁsgamrcﬂ- ﬁ{/l
precedi ng cl ai Mandthehplangeé hh§aslockiiy nitafk '(IP{20)D thE AbFanigeniént being such
substantially triangular Cross-section. 7. A syringe as cI aimed in any

precedi ng cl ai mthah vltu clocking e astans (@730 eropgratesn oncaesgagementsewith an
proj ection. 30

' I f cl 1to 6,
i h at | east dASTTHRHAR EiSeRh {1 (a2 B ade el Globe SlinEer Ty prevsat as
claimed in any th&gplm&amlggﬁwl ch at least one 5 interruption

nmeans conprises a groove fol by a projection. 10. A syringe as
clainmed in dfy preceding claim in which the seal of

2. A syringé as claimed in claim 1, characterised in that an
interruption means (10;29) is arranged adjacent the distal end (4) of the
barrel (1). .

15 3. A syringe as claimed in claim 1 or claim 2, characterised in that an
' interruption means (11;29) is arranged at the proximal end (2) of the
barrel (1).

4. A syringe as claimed in any preceding claim, characterised in that
20  at least one interruption means (10,11;29) is at an angle other than 90° to

the longitudinal axis of the barrel (1).

5. A syringe as claimed in any preceding claim, characterised in that
at least one interruption means (10,11;29) extends round the whole

25 circumference of the barrel (1).

6. A syringe as claimed in any preceding claim, characterised in that
at least one interruption means (10,11;29) is of substantially triangular

cross-section.
30
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the plunger ¢ ri ses an |ng cap, and the head of the '
pl unger has m‘!'g?lpm% t ﬂmmlgm c(HIE al i ng cap engages, andPCE&GBII/01889
| ocki ng means is arranged*onctt he t he plunger, adjacent the cap. 11.
A syringe as clained in claim10, in which the | ocking neans conprises two
rearward facing flukes attached to the head ?g a flexible connection, and
novabl e in each direction, but engaging with"the 15 interruption means on
Wi t hdrawal novenent . : Ydsl I Lehak N
whi ch on engagegnt 0?2 tsx Fé %(segﬁ\?\'nn 1??1 lgnﬁlingﬁégg)fl (;%Elmrrtgaﬁgu}ta ﬁl!eei‘isgh fh tha‘t
the plunger is dat least etieiinterheptivar melans comprisespeprojection (29).t he
interruption 20 neans. 13. A syringe as clainmed in claim10, in which the
-l ocking means conprises a disc attached to the head, and having a flexible
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20 15. A syringe as clained in claim13 or claim14, in which the disc is
cross-shaped. 16. A syringe conprising a barrel and a plunger in slidable
and sealing 5 eggagenent .therei t he .barrel \u ng, at least one, neans
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10. A syringe as claimed in any preceding claim, characterised in that
the head (14) of the plunger has means with which an elastomeric sealing
cap (15) ehgages, and the locking means (17,20) is arranged on the
head (14) of the plunger, adjacent the cap (15).
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11. A syringe as claimed in claim 10, characterised in that the locking
means comprises two rearward facing flukes (17) attached to the head by a
flexible connection (18), and movable in each direction, but engaging with
the interruption means (10,11;29) on withdrawal movement.
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12. A syringe as élaimed in claim 4 and claim 11, characterised in that
on engagement of the flukes (17) with an interruption means (10,11;29)
the head (14) of the plunger is deflected in the barrel to be perpendicular
to the interruption means (10,11;29).
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. 13. A syringe as claimed in claim 10, characterised in that the locking

means comprises a disc (20) attached to the head (14), and having a
flexible periphery (22) which slides in each direction, but engaging with
the interruption means (10,11;29) on withdrawal movement.
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perlphery slidable on t for each direction of novenent of 'the
pl unger anﬁoaygmmt ed ql ‘I‘MM each direction of npugERIYe1skd©
peri phery engagi hg with tfieel rreans on w t hdrawal novenment such
that the disc is held by the plunger head in the | ocked 15 position. 17.
Apparatus for meking a syringe plunger adapted to slide in a syringe barrel

and having a | ocking nmeans adapted to enga@@ an interruption neans in the

i nner wall of the barrel r|SJn 0 moul di.ng gac art
bearing an i mpridssi sgpnge%qlp{m q)f" %"g?gnﬁé?”&ﬁfw th?ﬁghq Qﬂg '
co-operate to i fioh. part having a rermvabl e

I nsert beari ngq?hs&rrgrt‘gggeg%H*Iggg?ﬁckﬁgﬁlﬁnghneans for the respective

pl unger portion. 18. Apparatus as clained in claim17, i n Whl ch the

insert is Iocated at an existing split line in the tool part.
Appar atus as cl& medh isyringgiap alainged dn plaim 4.3 Phcmnchfieabmmmi insthat

attached to tg?hé g&)% %’)tlitﬁggg gﬁagﬁaserted in aligned openings in the 30

i nsert and ?o paratus as clainmed in claim17 or claim
18, in which each insert is secured by packding. 5 21. Apparatus as

clained in claim 17, in which the tool part is provided with cavities for
receiving the ilfser tApparatus fommeking 2 syeinge nplunger 47 adaptedaforslidg inoa21,

For "use i n appaVErEe THFOLGY: #El BeEinel RgBeBirin fiiant d14:20) 4eL o sngag
syringe barrel afindnfid¥ipGos hiahsTIOMERRY) A8PLRE lther wall of the barrel
10 comprising a two-part moulding tool, each part (30) bearing an impression
of a portion of the plunger (7) such that the two parts co-operate to make
the whole plunger, characterised in that each part (30) has a removable
insert (36) bearing the impression for the locking means (17,20) for the
respective plunger portion. |
15
17. Apparatus as claimed in claim 16, characterised in that the

insert (36) is located at an existing split line (34) in the tool part (30).

18.  Apparatus as claimed in claim 16 or claim 17, characterised in that
20 each insert (36) is attached to the tool part by pins inserted in aligned
openings in the insert (36) and tool part (30).

19.  Apparatus as claimed in claim 16 or claim 17, characterised in that

each insert (36) is secured by packihg (37).

- 20. Apparatus as claimed in claim 16, characterised in that the tool

part (30) is provided with cavities for receiving the inserts (36).

21. Apparatus as claimed in any of claims 16 to 20, characterised in

30 that the insert comprises one or more plates (36).
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engage an interruption [ ' wal | of the barrel conprising a
two- part noul WOR§02HS| | nﬁﬂ“ll[uu“m(w'"m, an inpression of a poPCKEBT/01889
t he plunger such that the*twd part® co-dperate to nake the whol e plunger,
the insert bearing the inpression for the |ocking neans of the respective
pl unger portion and being adapted to be rmun_tzeld renmovably in the
corresponding tool part. 20 24. An insert as clainmed in claim23, in

whi ch the insert conprises one or nore plates.
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22, An fnsert adapted for use in apparatus for making a syringe
plunger (7) adapted to slide in a syringe barrel (1) and having a locking
means (17,20) adapted to engage an interruption means (10,11;29) in the

inner wall of the barrel comprising a two-part moulding tool, each

| part (30) bearing an impression of a portion of the plunger (7) such that

the two parts co-operate to make the whole plunger, characterised in that
the insert (36) bears the impression for the locking means (17,20) of the

respective plunger portion and is adapted to be mounted removably in the

corresponding tool part (30).

23. An insert as claimed in claim 22, characterised in that the insert

comprises one or more plates (36). .
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