Modi fied Syringe Field of the Invention The invention relates to a syringe
for extracting body fluid sanples. 5 Background of the Invention There is
frequently a requirenent, in the clinical setting, to obtain a sanple of

bl ood froma patient usually with a view to undertake a nedical test. Bl ood
testing can provide inportant data representative of a plethora of clinical
signs and synptons, thereby facilMoalifiest 8yapmgei s and 10subsequently
timely treatnent. Typically, blood tests determ ne physiological and

bi ochemi cal i Figldef thé lnventiony, for exarrpl e, body mineral or netabolite

G ect | venesaTRBAGIGH aledEm s o7 ines s xary R PR B SOt st s are
commonly used as a formof drug or al cohol testing. Blood tests are also a

way to obtain a DNA sarrpl e for genetic testing and screening, for exanple,
to di agnos® gw_mmven to undertake forensic exaninations.
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10  subsequently timely treatment.

Typically, blood tests determine physiological and biochemical indices of
the body, for example, body mineral or metabolite (or electrolyte) content,
oxygen and carbon dioxide levels, drug effectiveness, and also organ

15  function. Furthermore, blood tests are commonly used as a form of drug
“or alcohol testing. Blood tests are also a way to obtain a DNA sample for
genetic testing and screening, for example, to diagnose genetic
conditions, or even to undertake forensic examinations.

20 The most common blood test performed on a patient is the full blood
count, a test wherein the key components of the blood (leukocytes,
erythrocytes and thrombocytes) are counted to predict a patient's general
state of health. More definitive blood tests include kidney or liver function
tests, blood glucose or cholesterol level tests, blood clotting tests, allergy

25 tests and blood grouping.

Although the term blood test is used, most routine tests (except for most
haematology) are performed on the blood plasma component of the blood
instead of on the blood cells. Depending upon the nature of the test, most

30 commonly a single blood sample is taken. However, some blood tests



haemat ol ogy) are perforned on the bl ood plasma conponent of the bl ood

I nstead of on the blood cells. Depending upon the nature of the test, nost
30 commonly a single blood sanple is taken. However, some blood tests
requi re several sanples to be taken over a period of time, for exanple, to
assess the effectiveness or duration of an adm ni stered drug. A sanple of
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m nor -i nvasi ve 1 nci SI onis made in the skin in an att t to obtain

i ntravenous a@&eass thgwffectiveness ¢ dyratign Pf]@%l@@ﬁ”'ﬁ’@@‘i §'4¢-sanpl e of bl ood
froma vein in the arm the nedian cubital vein, which lies within the
cubital fossa anterior to the elbow. This vein Iies close to the surface of
the skin w thA sampke oEblondsisppiogt ofted takers déouerat patiertsoypuenepureture, 10
relatively painless. The procedure involves lication of a f ur ni quet
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minor bruising can sometimes occur.

A blood sample taken using the above procedure is deposited in a sample

20 tube which may contain additional substances to preserve the blood for
processing in the medical laboratory. Sample tubes are commonly
provided with no additives (for blood clot analysis), serum separator gels
or anticoagulants (e.g. heparin, EDTA, sodium citrate for most analyses),
chelating agents {e.g. sodium EDTA for the removal of metal ions),

25 complement inactivators (e.g. acid-citrate dextrose, for HLA tissue typing)
or certain preservatives (e.g. sodium fluoride and potassium oxalate,
antiglycolytic agents that preserve glucose levels). To aid the user, blood
sample tubes are colour coded and this coding is standardised across
manufacturers. When taking multiple samples, blood collection tubes

30 must be drawn in a specific order to avoid cross-contamination of
additives between tubes.



Ther ef ore, nunerous devi ces have been devel oped and are known in the art
for use in venepuncture and bl ood sanpling. At all tines, as wth al

t echni ques involving body fluid transfer, nedical staff carrying out blood
sanpl i ng procedures nmust be aware of the risk associated with blood 5 borne
pat hogens, such as those responsible for HV, Hepatitis, syphilis, malaria,

herpes, and t Thereftied duferd€ davidks $1ave | Renadelefopuiband aks Ribweyn e is a
needl e and syringe, conprising a cylindrical container (or barrel) with a
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20 instance, the needle is forced through the centre of the cap and blood is
expelled within the sealed tube. Depending on the number of blood
analyses required, the sample may be divided between different collection
tubes each with different additives, as described above. An advantage of
the syringe device is that the user can control the differential pressure
25 gradient, thereby controlling the rate of blood flow and also the volume of
sample taken. This is particularly advantageous with patients with small
or fragile veins, where an excess of pressure may result in the collapse of
the vein e.g. elderly patients, oncology patients, severely burned patients,
obese patients, or patients with unreliable or fragile veins. However, a
30 disadvantage of the syringe technique is the requirement to transfer the
blood to sample tubes, thereby increasing the risk of spillage, cross-

contamination, user contamination and analytical outcome.
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5 evacuated to create a vacuuminside the tube. Oten they are used in
conjunction with doubl e-ended needles. The first needle is inserted into
the vein as described above, whilst the second, shorter, needle is pushed
into the rubber cap of the vacuumtube therefore comng into contact with
the partial vacuum contained therein. Due to the differential pressure
gradi ent between the vein and the vacuum tube, bl ood quickly flows fromthe
vein through the hypodermi c needle into the tube. As blood enters the tube,
the pressure Alermaiively, @ndi alsphisequeniyuused are ¢e-calledt\@saums Lebas Jarl ent to
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the needle, as there nmay still be sone suction left, causing pain upon
25wi t hdr awal . gradiestbietaseadbeofein had\the vanugrmdebe sbiphdtquidkdy flews fromnot see
fluid flow through the needl e nor, can one control, the differential, pressure
gradi ent acr ol gﬁ'@ tBEﬂ"W. t‘?‘ﬁi PPQGHEP&%%H“%@‘%W@ev&%*a'ﬁ%re@i%r“%gupon 30
manuf acture, sk t BRE ehr@sSurieNdnetegses amit theoprésdurk insiledafle f tube rigt e
across the needle. As patients have different bl ood pressures (dependent on
age, size, di sesialentdodhetvein, whereppondldadoliew seapes.edbatdaubisended 4

patient to the t.Althou t ed far di ent
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the correct pressure can result in an insufficient blood sanple

from suffering a needle-prick injury. The filled tube is then removed, and

since it is already sealed there is no need to transfer the sample and so

the problems associated with transfer are avoided. If required, a second

tube can be used and filled in the same way, thereby permitting multiple

20 samples of blood to be taken using different vacuum tubes. Often, the

vacuum tubes are provided with different additives to stabilise samples

prior to testing (as described above) and these, too, are indicated by

colour-coded caps. It is important to remove the tube before withdrawing

the needle, as there may still be some suction left, causing pain upon

25  withdrawal.

A disadvantage of the vacuum tube is that the user cannot see fluid flow
through the needle nor can one control the differential pressure gradient
across the vein. This is determined by the vacuum pressure upon
30 manufacture, and therefore the user cannot control the blood flow rate
across the needle. As patients have different blood pressures (dependent

on age, size, disease state etc.) the blood flow is different from one
4



5 volune (insufficient vacuum pressure) or, alternatively, collapse of the
vei n (excessive vacuum pressure). This has inplications for the use of
vacuum tube additives (e.g. sodiumfluoride, anti-conplenment agents, or
anti coagul ants), whose volune in each tube is pre-determ ned and whose
effects are concentration dependent. Furthernore, the use of the sane 10

needl e across Pmiér‘iti ol thesmant! eMiti{cugh. sdmeé tdbéd areeRianufsdisiedr far siffertive
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vacuum t ube and abl es a user, to .cont t he raieelsan.d v,ol ume, of sanpl e
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al so, advantageously, reduces the potential for cross-contam nation of
sanpl es that mepdlf fasrossamalljiples samples s@.gri formidifarenl jesis) daigest e user to

potential health hazards e.qg. bl ood,.borne pathogens, ate of

| nvention ACESPE‘B‘?F_@ PﬂC'QSP%DQEa'Hg‘SBEQ SBP‘P@) af §8ﬁq\{a§aaﬁrﬁ%ﬁeesﬁ€§%sow ded a
syringe for exhyagisd Hasatheosttehtiali té realimlie IsEge! &f lBod Tpon remdval beast one
el ongate barrel nmenber having, at a first end, a renovable end-cap

i ncl udi ng a ne&aghdubempsing apoterdimhbealfurisiat | east one pl unger assenbly
conprising a transverse piston and, operably but renpovably connected
thereto, a longitudinal shaft nmenber; and a shield 5for placing partially

over sai djgnd-Thripefatd, eheret difclcediddissirmodified syringehier edxgractimg wsbodyovenent
of said plunger assenbly out of said barrel nmenber draws said sanple into
sai d barrel néwisksampleuthats iollowies Axragian. can be adapted to provide a

container that is suitable for storing or transporting said sample prior to
further analysis. Consequently, this modified syringe overcomes the need
to transfer body fluid samples into various assay tubes at the point of

20 extraction, thereby simplifying the extraction procedure. We have
therefore provided a device that combines the advantages of both the
conventional syringe and vacuum tube and so enables a user to control
the rate and volume of sample extraction whilst obviating the need to
transfer the sample into multiple assay fubes for subsequent storage and

25 transport. Moreover, our syringe also, advantageously, reduces the
potential for cross-contamination of samples that may affect analysis and
also minimises exposure of the user to potential health hazards e.g. blood
borne pathogens.

30 Statements of Invention

According to a first aspect of the invention there is provided a syringe for

extracting a body fluid sample comprising:
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then renoval of said shaft nmenber from said piston and | ocation of said
shiel d over said end-cap provides a container for storing or transporting
said sanple until said end-cap is renoved. In a further preferred

enbodi nent, said nozzle is fashioned for the renovabl e attachnment of a
needl e. Most ideally, said nozzle is fashioned 15 for the renovabl e, but
seal ed, att achnentatofedsheorme adbregatéshanédll meenkepphadngt atl irsthesd, ski | | ed
inthe art, said needle is nennvablggattache nmeans, of  a fréition fit

and/ or a screlfMevable egdsrap iREiuding 9 ARrde AN sa%éw%%ﬁpqdoe'?%ﬁée iMfed in

the art. | deablhaokhigibip Céiblidig| 8 #aRLSE MERH! anBaopdmbiy!sina

thread and sa conp ntary 20 external thread, or vice
versa. Alternemmably cantected dheredd,ca kigitudival dhaletesbies; anst@dshiglda

friction fit augmented 8 | ock nmeans. such as a luer.lock. Alternatively,
sai d need® | OTORRTGRBIGINAVAT SARENSCamate Aie Trad SUlidher ot 0. 25
Al ternatively sai dwﬁ@?elidyg ih tisbasidveneshtl Girsdid @IurRyEr \vRiabmbal bacbeaid of

syringe tubing. As w | e appreciated by those skilled in the art, said

syringe tubi nbamelymemberrkawst said saee dntossaith basrebutember thravglegaich, a
push-button val Vzi butterfly needl e, intravenous cannula, or the like, which
needl e is insBPf %apﬂto the body (e.g. a vein) and permts flow of the

fluid 30 once the vaéyeemsvaIRSe sHaferRipybdrirdms eaidsisidntamdylotativrdosanpl e
is extracted through said tubing into said barrel, and contained in

accor danc#0 wi saidt isBigldhveyern saiiserkeap | pryidesady HonkgjeeudPy  SPRNg eQlii r ed,
the user can i r di javention to extract a
second fluid !gﬁ%&e'.ﬁﬁ@%%%aégﬁp{éﬁ@tﬁ%rg@f%ﬁrdrlga(ﬁ %n%gﬁfdﬁght of the invention,

said end-cap is attached to, and rel eased from said barrel using a screw

thread arrangenent. ldeally, said end-cap has an interpal. thread and said
barrel nenber It %J%h?rn@ﬁ?ﬁéf@deweﬂ r & ,“%Zl%i'ﬁepa?b%d ?@A@‘% |1 be

appr eci at ed byeypiiosne Siiabhftbek bt a¥ea. B8 Aol i ez Ai8SHaMshach ¢ hat

it provides a Ic seal 1n sal arre erefore preventing | oss of
fluid frounst héorsteomemendblef tndi sedladr altackudnt iofnthiel peedlai dAsendll dep once

A e ooyt T Bhse SR fof SR B AR afabhas
by means of a friction fit and/or a screw fix or any other suitable means
known to those skilled in the art. Ideally, where a screw fix is used the
needle has an internal thread and said nozzle has a complimentary

20 external thread, or vice versa. Alternatively, and more preferably, said
needle is fixed by a friction fit augmented by lock means such as a luer
lock. Alternatively, said needle is contiguous with said syringe and so
fixed thereto.

25  Alternatively said nozzle is fashioned for the removable attachment of
syringe tubing. As will be appreciated by those skilled in the art, said
syringe tubing may be linked to a needle, such as but not limited to, a
push-button valve butterfly needle, intravenous cannula, or the like, which
needle is inserted into the body (e.g. a vein) and permits flow of the fluid

30 once the valve is opened. Thereby in use, said body fluid sample is
extracted through said tubing into said barrel, and contained in

accordance with the invention as described.
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15 fashioned such that fluid flow can only occur through said nozzle upon
novenment of said plunger assenbly. In yet a further preferred enbodi nent of
the invention, said shaft nmenber is attached to, and released from said

pi ston using a screw thread 20arrangenent. ldeally, said piston has an

i nternal thread and said shaft a conplinmentary external thread, or vice
versa. In yet a further preferred enbodi nent of the invention, said shaft
menber further conprises a_grip nmenber at the opposite end to said piston,
35 ther eby. 1 aBAVATEOPAG Y SrANieto e 4o pAM e P aecontsvnes Sefaeinds *' A
Wi |l be appreg] fleSfvdidniesteict blsedoha flulesathple, Sai d grip menber may be of

numer ous shapes and cross-sections. In yet a further preferred enbodi nent
of the invention, said shield is 30 ideally | ocated over said end-cap by

means of a frictiqn fit. wi |l be reci.ated. by those_skilled in the
art, once t heirbc?d u'ﬁ'ﬂ?ﬁ cﬁ’@%ﬁﬁpeeﬁg’?dﬁggﬂt é’)@ﬁf”ﬁc{ ?{'?%cﬁ?'PnSng?ﬁaR Hield
over said enda@aghdd a8l dasd areldddelefrom, SaRl 1pRY algihgJat Beredwtthpgaced body
fluid sanple in said barrel nenber. Advantageously, this al so prevents the

| i kel i hood of arrapgemept.i tsleally; said @ndveamhas an dntemad dinead and sajd bage! To
t he shijel d - f . at ti
i TTerent mochinegh & PoRpUFRRES BB (R B Yy S8 52 ™ cear 1y, sai o

end-cap is attached to, and renoved from said barrel nenber using a screw
fix arrangenent whereas said shield enEiIHoys a friction fit arrangenent, or,

| ess pr ef 89 abPp, Wilikeeanriiestatedgyithosavskied in thanattosridprigionrs fasioned et y and
from said pi SHEH &N EFoydeE hdmat e f'chid Paftel, iofholelpretgfiuag ™o e
loss of fluid from the second end of said barrel. Additionally, said end-cap
once attached provides a similar, hermetic seal preventing loss of
extracted fluid from the first end of said barrel. Further, said nozzle is
15  fashioned such that fluid flow can only occur through said nozzle upon

movement of said plunger assembly.

In yet a further preferred embodiment of the invention, said shaft member
is attached to, and released from, said piston using a screw thread
20 arrangement. Ideally, said piston has an internal thread and said shaft a

complimentary external thread, or vice versa.

In yet a further preferred embodiment of the invention, said shaft member
further comprises a grip member at the opposite end to said piston,

25 thereby facilitating movement of said plunger assembly by the user. As
will be appreciated by those skilled in the art, said grip member may be of
numerous shapes and cross-sections.

In yet a further preferred embodiment of the invention, said shield is
30 ideally located over said end-cap by means of a friction fit. As will be
appreciated by those skilled in the art, once the body fiuid sample has

been extracted, locating said shield over said end-cap provides a further
7



In yet a further preferred enbodi nent of the invention, a needle-cap is
provided for |ocation, ideally, using a friction fit, over said needle. As
will 15 be appreciated by those skilled in the art, this therefore provides
an additional |evel of safety for the user thus further reducing the

| i keli hood of a needle-prick injury. In use, therefore, followng the fluid
extraction presgdigriainmigdtiecesirgctedbody fodasmdplevier saidi varmeatiembeand sai d
shi el d pl aced over said end-ca et a further pre[err d. embodi nent

. 20 It 'yet a f.
still, said bAdyantageeysy, %ﬁéi)s@nﬁﬂeé’ﬁﬂtﬁ theaielihpash S sieste-Briek INies | v,

t apered towar ek h 1 r oy I STk | dpd: i OAkk _l%)
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a further pretaingderdmovactat ttaf saine time endifferent saecharism alf dpasatiorvol une
capacity of 1-20 nml, or pore ideal
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vary accordi ng e slze o sanmple t extracted. In a
further prefeshielll empbalisnartictidn fiharrangementnor, desisdpreferdbly, viee eergaanet er

and | ength appro ria&g for tthe extraction fo{ thg body f. uig sample. As w ||
be appreci at e 98@'“{"% B ViQW 1P HUPIQYING, Ine, FRIety Al girgcg?/o(grplcgé% N dEUCE: wi | |
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al so the volune to ﬁae extracted such as, but not [imted to, 7-33 gauge
accordi ngla o sameSittachmandmaeghanistad@gdheesdeaap.In a yet a further preferred
enbodi nent of the invention, said barrel further contains at |east one
chemi cal additive, such as but not limted to, heparin, EDTA sodium
citrate, Citrate theophylline adenosine dipyridanole (CTAD), chelating
agents, conplenment inactivators, Sodium pol yanethol sul phonate, serum

separ at or gel 1 yet achuthies sirefereseenbodinnent dhtheeinvantion t & dieegieeap rigd

enbodi ment of . A4 PYGTbESRor ilbdny, SR B3iétRn fit, over said needle. As will
15 be appreciated by those skilled in the art, this therefore provides an

additional level of safety for the user thus further reducing the likelihood of

a needle-prick injury. In use, therefore, following the fluid extraction

procedure said needle-cap is located over said needle, and said shield

placed over said end-cap.

20
It yet a further preferred embodiment still, said barrel and/or said end-cap
isfare transparent and, ideally, tapered toward said nozzle, thereby
improving visibility during use. Further, this helps to improve user control
of fluid extraction.

25

In yet a further preferred embodiment of the invention, said barrel has a
volume capacity of 1-20 ml, or more ideally between 3-10 ml and more
ideally still selected from one of the following options 3, 5, 10, ml. As will
be appreciated by those skilled in the art, the volume of said barrel will

30 vary according to the size of the fluid sample to be extracted.



15 conprises a visual indicator of the nature of an additive contained
therein such as, but not limted to, a coloured or partially col oured
barrel nenber and/or a coloured or partially col oured piston. In yet a
further preferred enbodi nent of the invention, said barrel further 20
conprises markings and/or indentations to indicate the volune of body fluid

extracted. | nmaaf fifthBeprefedicdl BRTboRIREAI BEMe @ivention] RERNheadle Isas & barrel
further conprises a label to permt the user to provide information to

i dent i fyf lt h_einaD‘tﬁi9r fandi dengihpaepropriste der the exdtactioni efedhe dodyaflpisht
: L . i .
Coventi on. safdnBg Af WitbE anpPediftehy B RaBEIN e Bt B G TRl (L "°

mat erial, sucheédlebwll deperd! ipor @itk tdite fbASWhiclothg ! wsly, flaidcls thdte it is
sufficiently durable-and can be sterilised for clinical or nedic use. In

|
a further %pree¥radtad angorisedhe velume to baexiiacied suchi @.Mm%limeaderi cat ed

from any appr%g% @é@éﬁ%@}a{nﬁ%qﬁg %serrbﬁwiré@n%{&grgfsﬁ?érgnot limted to,

fi ne gauge stain anium cefamc i anond or
di anond- coated substrate or the like, such that it is sufficiently durable
a0 OSSeSSER, ISP RRIAG: borBhSy SenBaenney B kS, Rafl Baid P2t e
further contains at least one chemical additive, such as but not limited fo,
10 heparin, EDTA, sodium citrate, Citrate theophylline adenosine
dipyridamole (CTAD), chelating agents, complement inactivators, Sodium

polyanethol sulphonate, serum separator gels, or chemical preservatives.

In yet a further preferred embodiment of the invention still, said barrel

15 comprises a visual indicator of the nature of an additive contained therein
such as, but not limited to, a coloured or partially coloured barrel member
and/or a coloured or partially coloured piston.

In yet a further preferred embodiment of the invention, said barrel further
20 comprises markings and/or indentations to indicate the volume of body
fluid extracted.

In a further preferred embodiment of the invention, said barrei further
comprises a label to permit the user to provide information to identify the

25  body fluid sample, such as but not limited to, patient source, fluid type, or
date.

In yet a further preferred embodiment of the invention, said barrel is
fabricated from any appropriate medical grade material, such as but not
30 limited to, plastic or glass, such that it is sufficiently durable and can be

sterilised for clinical or medical use.



It will be apparent to those skilled in the art that the design of the
syringe enables the user to performbody fluid sanple extraction. A needle,
ei ther contiguous with, or attached to, the nozzle of the syringe or
attached via tubing, is inserted into the body e.g. a vein. The user then
retracts the plunger assenbly fromthe barrel creating a differenti al
pressure grad|ny .fuRRES §stefifdd drbddif@nt NeF ¥ |iRGsntitint hsdlgdyeddis! &
Fol | owi ng extraction, the user places a shield over the end-cag, t her eby
seal i ng t he ntabricatedPfrpay anp apprepriate ragdicalgrade metesialiswichmag ul Bet pl ace a

needl e-cap over.sai.d needle, ther redugl h ' qe -prick
injury. Addi tﬁ'@ﬁé&ﬂ@: ﬁ'ﬁ%gaH%ﬁt?'aﬁgéeséee%h@agﬁ‘éétgﬂéﬁéﬁ?@hgfaﬁ?%ger
assenbly fronpt BRinMbrid-e0atetRibakHte ONtRI kgD Suth ehanit isastifficierstyngdlrablen t he
syringe for transport to the |laboratory. A technician is then able to
unscrew t he eABdPssessns thacapacty to paYidena shageeneddiner piescing PaHeNs anpl e
for anal ysis. i@g{?/eant ageously, additional syringes may be provided with
appropriate s}mp € additives, thereby sinplifying subsequent sanple
preparation. 25 According to a second aspect of the invention there is
provi ded a syringe for extracting at |east one body fl uid |l e.
comprising: It will bgrarpayghietheserslledengbe an @ﬁbﬁl%ﬁ‘?ﬂaﬂ I"Eﬂgﬁ’ﬁ'@g%ned
into a plurali [ i b St Le plate
for “gui ding SMAPES (5P TREE IFEom, By Ha SenBlexfalfn ARROAIS bl

r enovabl e1endconfigRiusi with udi atjachetbiry Itke naede cftthe sydngedrefttdched vilast one

| unger assenbly for eac Q rtnent wherein said assenbl onpri,ses a
'Ito r angver se pi &%Hg'a'ﬁd‘,ns%'B%‘&é’%&hﬁﬁoéyeﬁ&réo]’?ncoﬁlﬁ%é'ﬁgﬁW%Fegf%’?s the
| ongi tudi nal ﬁnﬁféqkecr) fa%éfﬁ’@'[yi frémcnad s 'c?eétﬁl\'%;h %Pg%iré’rﬁiaq’ﬁéés%l'é yraiént, sai d

end-cap after "us sai d 'syringe; _ eby, in use, novenent of
sai d plunger aspsedqueantly filing tfe swinpebwithdiodyeliidr Fadoping axtraction; e sai d

sanple into at | east one pf said compartnents th h | ozgl.e and
sai d gui de pl &5 pfaces ?f’ﬁ'@’?s%%&'ﬁ_ eit-Cale eg%% ?é%ﬁb@?%&&%'eﬁgﬁrpi st on
and | ocat hgn @b 58] ShtRiMafiy dheVder iaylaRBPi&dPa Peediedesp svéradtidineadie! or
storing or transporting saild sanple until said end-cap is renoved. In a

preferred enbdgrebutregiicing theasiplecl nredierorickveivty. orfiddifienalyafite Hsfbers are
located in a temovablg.NaAe SR MBEF &Y iHeBiuhglP RIERb N HnPGhE Opidsd, nat ed.

thereby containing the extracted sample in the syringe for transport to the

laboratory. A technician is then able to unscrew the end-cap from the

. 20 syringe thus gaining access to the sample for analysis.

Advantageously, additional syringes may be provided with appropriate

sample additives, thereby simplifying subsequent sample preparation.

25  According to a second aspect of the invention there is provided a syringe
for extracting at least one body fluid sample comprising:

an elongate barrel member, longitudinally partitioned into a plurality

of compartments, and having, at a first end, a guide plate for guiding said

sample into at least one of said compartments and a removable end-cap

30 including a nozzle; and, at a second end, at least one plunger assembly

for each compartment wherein said assembly comprises a transverse

piston and, operably but removably connected thereto, a longitudinal shaft
10



In yet a further preferred enbodi nent of this aspect of the invention said
15 guide plate is |located in said end-cap, ideally sealed therein, and it
preferably conprises a plurality of holes or channels which, in use, are
aligned with said conpartnents. In yet a further preferred enbodi nent of
the invention, said conpartnments 20 further contain at |east one chem ca
addi tive, suchmembdtantoh shield fedplhoingeartialiynoverBedd endeiapnafter use of
Citrate theoph tc4|ne adenosi ne di pyridanol e (CTAD), chel ating agents,

conpl enent in§é ¥A8Ps, Sodi um pol yanet hol sul phonate, serum separ at or

gels, or chemcal Wigehyah! u‘é@snbdyéh?erﬂ%?%b'dypmﬁéérdﬁmfés TGF BRIt ai N

different additives. appreci ated ose skilled in the art,
according to barrel rerovet capeatments drawsnsait saople inte atidsast car ofisaid n

mul ti pl e sanpl es of n rate cp art Advant ageously, a
each gorrpi?trrpné‘ﬂfsn%m‘?fggtﬂérpHg S:ﬁ‘?df E%f’i‘?} §aa r@ﬁ% sarrp?/es a?e ;fe)p/)ar ezl
for different anal yheRaknidhal 8f eséh Qﬁmh@nﬁ%ﬁf%rﬂ éé&hrﬂs@ﬁpﬁﬁlo@éﬂér’ﬂe

invention there is provided a syringe for extracting at |east one body
fluid sanpl e obfrgaidsshigld over said emd-capomgeMidehaa roontaiperéer, stasingi oudi nal |y
partitioned into a pluralit arrels, aving, at a first end,
a qgui de pl atetrfagppaﬁmglsr%d §émﬁ'es'd IS@'(*)W?%CQP '(‘? %é‘g? e of said inner
barrel s and a renovabl e end-cap including a nozzle; and, at a second end,

at | east one plunger assenbly 5 for each inner barrel wherel n said asserrbly

conprisesif t ﬂar@\meﬁérqﬁ snodment ebhishipgpesit of dhevaventiopo AAEcsleaft
thereto, a l Orﬁg%rgpwﬁgr;sp e 3351‘%& 2 | nfgg Oémo@ébqe fatidd dn gvmkpébgp i'f%(ﬁJ RGvBARTdR al |y

over said end Syrimge, i nuse, novenent
of said pl ungeanassesbtdiratedut of said inner barrels drams said sanple into
at | east one of said inner barrels through said nozzle and said guide

pl at e,

in yet a further preferred embodiment of this aspect of the invention said
15 guide plate is located in said end-cap, ideally sealed therein, and it
preferably comprises a plurality of holes or channels which, in use, are

aligned with said compartments.

In yet a further preferred embodiment of the invention, said compartments
20 further contain at least one chemical additive, such as but not limited to,
heparin, EDTA, sodium citrate, Citrate theophylline adenosine
dipyridamole (CTAD), chelating agents, complement inactivators, Sodium
polyanethol sulphonate, serum separator gels, or chemical preservatives.
More ideally, said compartments contain different additives. As will be
25 appreciated by those skilled in the art, according to this second aspect of
the invention, the user can obtain multiple samples of body fluid in
separate compartments. Advantageously, as each compartment may
contain a different additive, the samples are prepared for different
analytical tests.
30
According to a third aspect of the invention there is provided a syringe for

extracting at least one body fluid sample comprising:
11



then renoval of each shaft nmenber from each piston and |ocation of said
shiel d over said end-cap provides a container for storing or transporting
said sanple until said end-cap is renoved. 15 In a preferred enbodi nent of
this aspect of the invention said shaft nenbers are |ocated in a renovabl e
har ness whereby their novenent can be co-ordinated. 20ln yet a further

preferred embodi meyH eldhghfdl SarpSIRBEMbeF, |bﬁﬁtdmn@|vtﬁMic§@ddané drirglitgt e i s
| ocated in said end-cap, ideally sealed therein, and it preferably

conpri ses a pifunegn bgrrels, R dwving, e anfist endhavide plate dor aviging $3jfled wi t h

Chvention sardRafo BRISAEt ofe B 1R Bt e it A AEHERAbI end Bp
addi ti ve, sucRcladingua naekle iamd! ad at secohanaid, at IEAStAnespldnyer asserably,

Citrate theophylline adenosine dipyridanole (CTAD), chel ating agents,
conpl enents | fREtgaght biner sadelMhesinasrithasseblyneriaPESess & HaNs¥dseat or

gel s, or chem.cal [ i re_j i d i .bar
Jontai i ai 11 aysRn AiERpelaly GEreridyddl Sohfeded thord® & DRARIIBATERS |\
art, accor di ngetrbernand ahshididafepetscind paltally ovensanhend-oap wester usanofobt ai n

mul tiple sanpl es of body fluid in separate 12 inner barrels.
Advant ageous| $A1d 8¥R@Bh i nner barrel may contain a different additive, the

sanpl es are | i.cal i ' furth
Pr eparghefpt M Eé@L@Bg?r?\@fngﬁ é@ﬂ é)llyg:{%rsassembilég SW%bij gﬁi‘é‘i urther

apparent to those skilled in t’ ce I's use
r esear ch,10cosimeer bamelsrddivesisajlispogds intbt atnielabt beeesfesaifl inn@rebawpisar ent to
those skilled, in the .grt tpat Jhe. dev& ce '&s used for blood extraction.
through said nozzle and said guide plate,
then removal of each shaft member from each piston and location
of said shield over said end-cap provides a container for storing or
transporting said sample until said end-cap is removed.
15
In a preferred embodiment of this aspect of the invention said shaft
members are located in a removable harness whereby their movement

can be co-ordinated.

20 In yet a further preferred embodiment of this aspect of the invention said
guide plate is located in said end-cap, ideally sealed therein, and it
preferably comprises a plurality of holes or channels which, in use, are

aligned with said inner barreis.

25 In yet a further preferred embodiment of the invention, said inner barrels
further contain at least one chemical additive, such as but not limited to,
heparin, EDTA, sodium citrate, Citrate theophylline adenosine
dipyridamole (CTAD), chelating agents, complement inactivators, Sodium
polyanethol sulphonate, serum separator gels, or chemical preservatives.

30 More ideally, said inner barrels contain different additives. As will be
appreciated by those skilled in the art, according to this third aspect of the

invention, the user can obtain multiple samples of body fluid in separate
12



10 Any of the aforenentioned aspects of the invention may, in preferred
enbodi nents, include or be characterised by any of the aforenentioned
features pertaining to the syringe. Thus, preferred features of each aspect
of the invention may be as described in connection with any of the other
aspects. 15 In the clainms which follow and in the preceding description of

the i nventi oninrexdgiteldherRiveRRageoukRX tad %@Mhr mﬁef)tlﬁ’ﬁw srRyduentaih expr ess
| anguage or necessary i mplication the word ' nprises”, or variations such

as "conpri sesdifsrertsiditives theysamplessase nrapaigd; f%qiltfgr% apalybigalitests. t o 20
specify the presence of the stated features but not to preclude the
presence or addition of further features in various enbodi nents of the

i nvention. It wiPbef farthedappatent & tiseaskilledaniire tariothat the dewenis aseday be
as described in 25connection with any of the other aspects. Qther features

of the presenforirfa§eaichososmetic %’é’(’f‘@ﬁ'ﬁ;aéﬁbﬁ%oéﬁﬁ fromthe fol | owi ng exanpl es.
Ceneral ly speaking, the invention extends to any novel one, or any novel
conbi nation, of the features disclosed in this 30 specification (including
t he acconpanyitrwill beceven amited apparegs o tHdsesskilfezbinthesart that dyedsyice is

characteristics, ? ounds, or, chem cal nvoieties described in conjunction
with a particHpéd O@J@%‘B@ exXUAEM ment or exanple 13 of the invention are to

be understood to be applicable to any other aspect, enbodi nent or exanple
descri bed herein, unless inconpatible therew th. Moreover, unless
st at ed ot bher wihsw, ofathe faéeremwtidhedlaﬂmtm@ffdha imegntion Braypl incprefdyedn

alternative featurge servin
embodiments, lnccfuée or

3" Characterised’ y an)P of B &forementioned
features pertaining to the syringe. Thus, preferred features of each aspect
of the invention may be as described in connection with any of the other
aspects.

15
In the claims which follow and in the preceding description of the
invention, except where the context requires otherwise due to express
language or necessary implication, the word “comprises”, or variations
such as “comprises” or “comprising” is used in an inclusive sense i.e. to

20 specify the presence of the stated features but not to preclude the
presence or addition of further features in various embodiments of the

invention.

Preferred features of each aspect of the invention may be as described in
25  connection with any of the other aspects.

Other features of the present invention will become apparent from the
following examples. Generally speaking, the invention extends to any
novel one, or any novel combination, of the features disclosed in this
30 specification (including the accompanying claims and drawings). Thus,
features, integers, characteristics, compounds or chemical moieties

described in conjunction with a particular aspect, embodiment or example
13



The present invention will now be described by way of exanple only with
particular reference to the follow ng figures wherein: 10Fi gure-A A
sectional side assenbled view of a syringe, according to a first aspect of
the invention; Figure-B. A sectional side exploded view of the different
conponents of the syringe shown in Figure A, 15 Figure-C. A sectional side

assenbl ed Vi eyf fe ihiEntfo HROR 15 AMberstodd BWEapplRhbRY toUsfy othBPESHéCt! he

syringe is full of body fluid extract and the shaft of the plunger assenbly
has been renpesodiiogiigorexample desctibed herein, dinlesseircompatiblertheigwithn fi gure
A prior to use; Figure-E. A sectional side assenbled view of a syringe
according to a second or third aspect of the invention; 25Fi gure-F. A

sectional si dpgrsevérdeniessestarid biheniie BAY fédtufd AiscRsBd Hergir Bralp beéd gui de
plate for use in a sgrl nge according to a second or third_aspect of the

i nvent i on,5 as replacesiby apralternative; fgatuse perndt thegtamee @r asimilanyepse.
cross-sectional view of a syringe according to a third aspect of the

i nvention, as viewed fromY in figure F, and Figure-I. A sectional side

view of a syriThgqreseit igvestidn aill @swUredescribed by way of example only with

particular reference to the following figures wherein:

10  Figure-A. A sectional side assembled view of a syringe, according to a
first aspect of the invention,;

Figure-B. A sectional side exploded view of the different components of
the syringe shown in Figure A;

15
Figure-C. A sectional side assembled view of the syringe shown in
Figure A after use, wherein the syringe is full of body fluid extract and the
shaft of the plunger assembly has been removed,;

20 Figure-D. A sectional side view of a syringe in figure A prior to use;

Figure-E. A sectional side assembled view of a syringe according to a
second or third aspect of the invention;

25  Figure-F. A sectional side exploded view of the syringe in figure E;

Figure-G. A guide plate for use in a syringe according to a second or
third aspect of the invention, as viewed from X in figure F;

30 Figure-H. A transverse cross-sectional view of a syringe according to a
third aspect of the invention, as viewed from Y in figure F; and

14



Referring to figure A there is shown a sectional side assenbled view of
the syringe according to a first aspect of the invention. The syringe is 5
generally elongate and is of a size that is suitable for the volune of body
fluid to be extracted. The syringe is generally made from synthetic
materials including plastics, or alternatively glass. ldeally, the materi al
of manuf act ur Figureal. SO seciorep sidentiewtaf a spingedn VigarebiH after uber i ng use. 10
The syringe has a | ongitudinal elongate barrel menber [12] which nay have a
vari ety of cross-sectional shapes, but ideally is circular in cross-section

(not shown). ﬁef&rf]fgrtétﬂ QAHH@F&%}%@&R‘Q ?&‘bﬂoﬁafgﬂevés“%b%bﬁ’éﬂjvf‘eﬁpo[‘ll]

whi ch is hernetical Py at chéd to t arre y neans of a screw thread
arrangenent [ iHe s'yrhnmgearaudeoa#nng ito & first adpleot of #he menbonprlesyangfs imozzl e
[ 11a] fashioned for novapl e attac nt of ich is
securel y f?xe&ef‘ﬁ@“é‘t O’ﬂﬂq‘i@rar}‘ﬁ'sﬂé‘ S'Izﬁ '§r3l'\ét Frg’r‘ﬁggm"’?emﬂ@é@(e [ 6]
IS contiguous fidt Rt (ng R - driirg Irﬁgdjé/ fr&hl SyitRégt e may
be fashi oned {Iyrd'? eﬁfeényg\%tg e at tbaggmant I%Aés I‘rl %e t ubi rrlg th %t i's
connect ed at traienalpascludingrplasticsa qn@éterrmtlvely@iasmalde‘a"w thei wafegiabof r act ed

[12) “and o cAtbdgcwia R ag vaacbasll 3o HoP ORE EIEAE o ove

visibility during use (not shown). At a second end, there is provided a
pl unger assenbly conprising a 25 transverse piston [2] and operably
connect ed 10 herf@eosyingenbeas @ngdﬁgintamlmat%rb@mel meerbeer [13] Wmaléamay t he

Screw thread SPYaTOIBRY ¢hREaaRcliT el bt Rsahpit Sheat TR T\,
this illustratseetion (it show). maatfmt araphéreds pao\gded)arrewtwab[ei%@ld-bap _
facilitate use, The .individual conponents of the syri nga re best viewed

in figure B, Whir avhigRis hie§m§ﬁ6%\”*! attaehad i dhe bagrel bypmsa i 2RCEWt he

di ff
oo, o By, "I RO B

appropriatie chmearlea[11a]dashioaelnior theowmovable ratmenment fd dawedd llﬁlj

I Th t f th d'
Es'agrgtgn [2? 2%«5}% lq(;gppléreely? ﬂ I éﬁ%\ﬁg’? >E)rltc)frato rﬂgecafnegthe¥ etmht.ga r?‘ll(a%s tﬁe the

needle [B] is contiguous with the nozzle (not shown). Alternatively, said
nozzle may be fashioned for the removable attachment of syringe tubing
that is connected at the opposite end to a needle, such that fluid is

20 extracted via such tubing (not shown). Additionally, in other embodiments
the barrel [12] and/or end-cap {11] may be tapered toward the nozzle to
improve visibility during use (not shown).

At a second end, there is provided a plunger assembly comprising a
25 transverse piston [2] and operably connected thereto a removable
longitudinal shaft member [3]. Ideally, the shaft member is securely fixed
to the piston prior to use by means of a screw thread arrangement [1]
such that it cannot be moved during use. In this illustration, the shaft
member comprises a grip member [3a] to facilitate use. The individual
30 components of the syringe are best viewed in figure B, where there is
shown a sectional side exploded view of the different components of the

syringe shown in Figure A.
15



In use, the plunger assenbly is noved out of the barrel [12], thereby
drawing in body fluid. Follow ng use, the syringe is provided with a shield
[4], which is |located over the end-cap [11], ideally by nmeans of a friction
fit (not shown). Ideally, the shield is |located over only the furthernost
end of the end-cap thus ensuring a user can grip at |least a part of the end
cap in order to renove sane fromthe barrel nenber. Optionally, in one
enbodi ment, prior to location of the shield over the end-cap the user may
al so | ocat e almadirtber emijcsiimentof theeinvestivre the]bareal [12jplusthed ceatains,. 15

Addi t Iy, th haf. t d f Thi

t helr elb;mgr ozl aasg%ffega?t@ﬁ%mc&f ﬁé?'jt“s’wr{ﬁ \'Flﬁo“f"ﬂ)tra Qéqs%gfe ﬁ"%% Ba%lﬂé‘é : Z is
hernetical |y ggaphd Whihdilie brihedddife MagePpdicatittby ties aglour ofthd the
end-cap [11] is subsequently renmoved. 20 AS shown in figure B, the barrel

may al so fhrt pistor fipndéy karrelfect shogwihi ch can be used by the user to
identify the sanple. Further, the screwthread arrangenents [1l] can be
clearly seen on the piston [2] and the end-cap [11]. In a preferred

enbodi ment, t e (weafthe RONGsr hédemm!péomod@ai onittdf the Batrelr (@), thereby t hr ead

and the pi ston [2] a conplinmentary 25 internal screw thread. Addjtionally,
the end-cap [ Sfawing iprhedydhid.wrolowing yaes thepyringesiy Rrayidad Withe shie'd i r st

eerring to 11t gl ovdr ERTENG SRBIENY GREIEPRloal ot FEASER 50 o
the syringe si(mwrshowﬁ)l maaﬂiyﬁtr@fsmeldusdaocatédaoeermmlpmé)mrtrmlrmpstzqm of ful | of

body fluid extract As shown, the shaft er ,assenbly has
been renoved, '&%&"Q’r?@PsthlJéletﬂ‘sFﬂTQ érﬂﬁeﬁié?é‘ﬂlgélpc%ll e?sg]a P%’Eé’f G%FaPH'é end-

16 cap [11] %?&%J‘n ¢8defdv@l sa ’swﬁ?efm%%' gl Yarren rﬁéHaE%o dyOPfuli’r‘?al@}’rlh Ngke

provi des a seal ed container ein t e extract sanple is
hernetical | y conbvadimedt, |m|drhe Idcatioal offthe sb'ledn‘ aver thadertckm]:mr userlmayl
subsequent remfval of the s eld [ q; hown

ca I%
that the barr @S¢ loR3P R '?? GRP - [g’})a@’@r %eéﬁ?e[é & HE@'P?(VG ‘end- cap
[11]. Thiggr e%&ﬁﬁoﬁdngsme% lshaft r%@lﬂde‘?‘%} Y&Wﬁ‘émbm lfu@b@&ﬁé %toh q.o_pnrmsan

opens the tube to acc igure-D there is shown a sectional
si de vi ew of dherebymyevidas fa $ﬁﬁ|ed ponf@ingri wherain ﬂ'@&xnﬁiée@ﬁwdc%n?@ll'f i's

securely atta hed he first. d of t dl e.[ exposed
For | nswr (1 on IemSuBALY Sratlpd e DR A bt ant o BER) VBt s n The

barrel [12]. Nl bh%bsédb%equént@p@@ﬁb\[&l is present prior to use, due to the
tapered nature of the barrel and end-cap (not shown). Therefore, the barrel

contains a sealed, and also ideally 15 sterile, chanmber for containnent of
L b0 e, h SRS HAAD; A0 e, T R et gl oy oo
sanpl e, whi ch wimigh kanidd usdd by ¢tk byertocidbntify the damhphe. sFarther, t|’m&ascreh~—( not
shown). thread arrangements [1] can be clearly seen on the piston [2] and the
end-cap [11]. In a preferred embodiment, the shaft member [3] is
provided with an external screw thread and the piston [2] a complimentary
25 internal screw thread. Additionally, the end-cap [11] is provided with an
internal screw thread and the first end of the barrel member [12] a

complimentary external screw thread.

Now referring to figure C, there is shown a sectional side assembled view
30  of the syringe shown in figure A after use, wherein the barrel [12] is full of
body fluid extract [8]. As shown, the shaft [3] of the plunger assembly has

been removed, and the shield [4] and needle-cap [5] located over the end-
16



20Referring now to figure-E, there is shown a sectional side assenbled view
of a syringe according to a second or third aspect of the invention. In the
second aspect, the barrel [12] of the syringe conprises at |east one

| ongi tudi nal bisecting wall partitioning the barrel into a plurality of
compartments. Alternatively, in a third aspect the barrel [12] is 25

| ongi t udi nal | yapaM 1] ancPReddieBP raspéethaly. t n 1is wapethebsyringesprblides ¢ his i's
best viewed fromthe transverse cross-sectional view shown in figure H As
wi || be appreébalddcontaipepmhesginttpre gxtiastashbese fitis samplenisrhasgetiealdy pernits

mul ti pl e sanpl fl Ui ' e , sanpl e
bei ng contai n8§ﬁ$aﬁi‘?of®%8é’§zie?F‘@%‘Q’gaﬁgﬁa'{“z‘%’gsg’é’zﬂr {JH rr@n@%rguﬁ(%%er? ﬁg%labar rel.
In a further efmdshiekit{4pand kdsszpord].ands aBorsthoasibat thedbartdleontaiesit i on,
the conpartnents or inner. barrels further contain at |east one additive,

and nore i BeaPnyait-spaes I9logrted-adiacenide hevendwam [} Hspbbis reduest e 7
ot her (not shaqwn) : i | : d
preserved accgl\régicrﬁg%p@b!b%rﬁpﬁﬁ%{ﬂeer |r?gJa g@@%ﬁﬁy@%@%ﬁﬁ?gé%ﬁe}aﬁgg%‘?h t he
second and t hithelblegdects of the invention, at a first end, the 5 barrel
conprises a renovabl e end-cap [11] as descri bed above. Additionally, each
conpartnent (or inner barrel) conprises its own plunger assenbly as

descri bed aboyg figGAIPY {128% ARGk Seehiasl sﬁ%ﬁi’@& 8l 20RfgR! i figihe A

removably, attac a transverse piston means of screw t hread
arrangenent [ prior Fuuséer Tine endidap [dHlisgeacussly aifiached tordhye finst ehdrof thepri se a

ble h t hat th assenbly of h
Compartrent. ( SPTEhnarie dRedls 1o scagneRarhicl RPN, BUL e BoSi i 18 ¢ he
plungers can byigerefsahiby faRety 5d iﬁhgeefb@ﬁ%ﬂfﬂ?.diétbblvgtr@@i?—%bﬁc@f t he

i nvention also further conprisSe a gui pl ate oSi.tioned at the
first end of {Bkistpaesent grivpto uskedupiiaithepppered ratyendl thgibprehgad&ndni t h t he

whi ch serve ¢ SarPeE SNy’ I ie Harkt sl At gLy )
respect i vasCongpgiiéMBRamber fomeitalmidritl of. théhsodit fluidt saraplef  Fheheuitde pl ate
Is best viewed in figure G 20 The individual conponents of the rru]j tiple

sanpl e syri ngdargl manprarided withcthaset ieastonesprirropliaiegdiamicalagdiver idjure F.
e Bhown b ! .

O unger assontieSagis) SEEABAIATE Banitle, AIEh nidl & I pE e SIITELRRS 2
shaft [3]. Theoded piston or barrel (not shown).

20 Referring now to figure-E, there is shown a sectional side assembled view
of a syringe according to a second or third aspect of the invention. in the
second aspect, the barrel [12] of the syringe comprises at least one
longitudinal bisecting wall partitioning the barrel into a plurality of
compartments.  Alternatively, in a third aspect the barrel [12] is

25 longitudinally partitioned into a plurality of inner barrels [13], this is best
viewed from the transverse cross-sectional view shown in figure H. As
will be appreciated, the plurality of compartments or inner barrels permits
multipie sampies of body fluid to be extracted simultaneously, each
sample being contained in its respective separate compartment or inner

30 barrel. In a further embodiment of the second and third aspects of the
invention, the compartments or inner barrels further contain at least one

additive, and more ideally contain a different additive with respect to each
17



25 harness [10] can be used to co-ordinate the sinultaneous novenent of the
pl unger assenblies, which follow ng use is subsequently renoved. Each
respective shaft menber can then be unscrewed fromtheir piston. In this
illustration, the guide plate [15] is located in the end-cap [11], and is
separated fromthe nozzle by an air space [9]. The cross-section of the

30gui de pl at eottfsr (Hof'\eREwN) O Xthiwalygwigiigle dasnsibewani e feixtraciedGnd
Referring to figure H there is shown a transverse cross-sectional view of
a syringe accéresayed aceordinglyifaidudber dspamte apdlgial testsas viewed fromy in
figure F. As illustrated, the barrel [12] contains a pair of inner barrels
[13]. Alternatively, the syringe nmay conprise greater than two inner

barrels (not %ndotwihe sEtand @nt thlrdvaspectest thenialvesticle ati @Wirstferal, thét i pl e
sanpl e syringe after use. The conpartnents, or jnner bgrrel,s, are full of

body f1ui dSextasiel FeMPriags a2r repavabler@nd-eamridVi dad FesRad s3RYend t he
fogether wi t n GG gelct; Soltheilrl, (BF TadctC paKEh ! B8mpl38s e QT e
plate [15], i miungdreassentdly hardestebed abonpacampnidisg aHongitedinali sheftld] may be
Shown, - the shamesaliy] bk et e g B AT et BRI RABPERS ng i he-
shield [4] an s lreca S§dret deki eedl e
[6], respecti Ssg y. %ﬁ%ﬁ?%rs %a%’,’?é?tdgﬁs@@ﬁﬂge J?bgi%dggﬁgégﬁ% ed l%ﬂﬁ??ner of
mul tipl e artr dotteer bothpriseua dresaogsibds Haoness ¢t Glgthadnengagess fer plungeri |

subsequent renopval ,of the shield and, _end-ca 111,20 Use. of the.syringe
as afore descﬁsﬁsmqﬂhug Eﬁﬁfbr%@“l’%ﬁ%ﬂeap qoédgfe'bﬁ’@[rrsebnﬁ?ec%qrgwe& tF(fg’Ul d can
be extracted angv&RBhEdpthanthd plangeR datbe moveglsahiuaeoessi |y with a
user determning flowrate and volune, with the possibility of extracting

mul tiple sanples in one procedure, and ii) with no requirement for .
choseduent 17 O Becot SRLECAHRAAS e it i SRECR IR e o ©
Caims 1. 18 syjuiddldter]18Xpositdbhed ad thodiystfdnd of srpaeeicldpr iThenguide
plate is sealingly engaged with the barrel and is provided with a plurality
of guide holes or channeis [14], which serve to direct the flow of the
extracted body fluid into the respective compartments or inner barrels.
The structure of the guide plate is best viewed in figure G.
20
The individual components of the multiple sample syringes are shown in
the sectional side exploded view of figure F. As shown, each respective
compartment or inner barrel [13] comprises a plunger assembly,
comprising a piston and removably attached thereto a shaft [3]. The
25 harness [10] can be used to co-ordinate the simultaneous movement of
the plunger assemblies, which following use is subsequently removed.
Each respective shaft member can then be unscrewed from their piston.
In this illustration, the guide plate [15] is located in the end-cap [11], and is
separated from the nozzle by an air space [9]. The cross-section of the
30 guide plate, as viewed from X in figure F, is shown in figure G.
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5at | east one elongate barrel nenber having, at a first end, a renovable
end-cap including a nozzle and, at a second end, at |east one plunger
assenbly conprising a transverse piston and, operably but renovably
connected thereto, a |ongitudinal shaft nmenber; and a shield for placing
partially over said end-cap after use of said syringe; wher eby, in

use, novenent Refersiag do figurgel, tiherecgidhpwous tehsseisd drags-eéctivmabeiewdofws sai d
sanple into said barrel nmenber through said nozzle a

nd, | . then
renoval of saP@®YSRgE AcCRardRg 1 A Jhrd aspesicf e invention) av MEwsd F#MGIN shi el d
over sai d endrga ir AKfiESrAed MU 1A LRI Bl o iFARMATLA Pfjoal d
sanple until saird end-cap 1s renoved. 2. syringe according to Im1
wher ei n sai d Alterriatively, freséyringedmbe rcohipeisegresieh traratviatineebarrels (aoheedl e.
20 3. A syringe according to claim 1l wherein said syringe conprises a
needl e conti gdBe¥Nhi th said nozzle. 4. A syringe according to
claim1l1 wherein said nozzle is fashioned for 25the renoval attachnent of
syringe tubing. 5. A syringe according to any preceding claimwherein said
end-cap is rekiguell shawsaahsattivnak aidé wawr ef albyuliptensamplea sgringevafter ead

e e el beiea Ao B iy M RE Sy e Mgt geL > ¢
arrangement. An air space [16] is provided between same and the end of the barrel.
10 When fluid is drawn into the syringe, the fluid [8] together with a littie air is
then drawn, via the holes [14] of the guide plate [15], into the inner barrels
or compartments. Further air [16] may be drawn to reduce the risk of
spillage when the end-cap [11] is unscrewed. As shown, the shafts [3] of
the plunger assemblies have been removed, and the shield [4] and
15 needle-cap [5] located over the end-cap [11] and needle [6], respectively.
In this way, the syringe provides a sealed container of multiple extracted
body fluid samples for storage and transport, until subsequent removal of
the shield [4] and end-cap [11].

20 Use of the syringe as afore described thus ensures that at least one
sample of body fluid can be extracted and contained and transported: i)
relatively easily with a user determining flow rate and volume, with the
possibility of extracting multiple samples in one procedure, and ii) with no
requirement for subsequent transfer, thereby reducing the risk of cross-

25 contamination or the possibility of a user contacting potentially dangerous
material.

19



57. A syringe according to any preceding claimwherein said shaft nenber
further conprises a grip nenber at the opposite end to said piston.

8. A syringe according to any preceding claimwherein said shield is

10l ocated on said end-cap by nmeans of a friction fit. 9. A syringe
according to any preceding claimfurther conprising a renovabl e needl e-cap.
1510. A syringe according to any preceding clai mwherein said barrel and/or
end-cap is transparent. 11. A syringe ﬁccording to any preceding claim
wherei n said barrel and/or end-cap is@l@¥®%d toward said nozzle. 20 12. A
syringe according to any preceding claimwherein said barrel further
contains at |east one chem cal additive. 13. A syringe according to

ature of the chimrcuMaRARt PYLACG 28857 RN ARG ARG C1 o m 75 vher o1 n
said indicator is a col guleedt Ohe RMrigaas burephienilsst Haing lat anfitsbendi st on.

3015. A syringe according to any precedi ng claimwherein said barrel further
conpri ses vol une nRMPYeRlYe £-6a0 iinelLding: a gipzzle and, at a second end, at

least one plunger assembly comprising a transverse piston and,
operably but removably connected thereto, a longitudinal shaft
member; and a shield for placing partially over said end-cap after
10 use of said syringe;
whereby, in use, movement of said plunger assembly out of
said barrel member draws said sample into said barrel member
through said nozzle and,
then removal of said shaft member from said piston and
15 location of said shield over said end-cap provides a container for

storing or transporting said sample until said end-cap is removed.

2. A syringe according to claim 1 wherein said nozzle is fashioned for
the removable attachment of a needle.
20
3. A syringe according to claim 1 wherein said syringe comprises a

needle contiguous with said nozzle.

4. A syringe according to claim 1 wherein said nozzle is fashioned for

25 the removal attachment of syringe tubing.

5. A syringe according to any preceding claim wherein said end-cap
is removably attached to said barrel by means of a screw thread
arrangement.

30

20



16. A syringe according to any preceding claimwherein said barrel further
conprises a label. 17.A syringe for extracting at |east one body fluid
sanpl e conpri si ng: an el ongate barrel nenber, longitudinally
partitioned into a plurality of conpartnents, and having, at a first end, a
guide plate 5 for guiding said sanple into at | east one of said

conpartnents ands aaAr §ffgRbAGRBfCRPahy Predidiy alavazwhéreirhBdid gtafeissecond
end, at | east one plungér assenbly for” each conpartnment wherein said

assembl y conpri sesremeyatiy consecisidstoonaidnpistopply amggnsoot arsaiey abread
connected thereto, a '§Q®i i,ldi nal shaft nmenber; and a 10shield for placing
partially over sai B""8RYS gb ‘after use of said syringe; wher eby, in
use, novenent of said plunger assenblies out of said barrel nenber

conpartnments dr sal | af .| ; | . tms

t hr ough sa!|g d no?@llsé‘ gk%i%%bgmlﬁéq%%?%ﬁg,ééeoq% &%Iﬁg?r%éérr@\%ao each
shaft menber from esghbe firther auinprisest & gnipomesdiead aththel appowsde eral tb end- cap
provi des a container for storing or transporting said sanple until said

end-cap is renovedSaAIBON. syringe according to claim17 wherein said shaft
menbers are |ocated in a renovabl e harness. 19. A syringe according to

claims 17 or 18 yhel ihgetheottingtoasy BrécRaiiy b wibr&h' $hid Wietd Rs

10 located on said end-cap by means of a friction fit.

9. A syringe according to any preceding claim further comprising a

removable needle-cap.

15 10.A syringe according to any preceding claim wherein said barrel
and/or end-cap is transparent.

11. A syringe according to any preceding claim wherein said barrel
and/or end-cap is tapered toward said nozzle.

20
12.A syringe according to any preceding claim wherein said barrel

further contains at least one chemical additive.

13.A syringe according to claim 12 wherein said barrel further

25 comprises a visual indicator of the nafure of the chemical additive.

14. A syringe according to claim 13 wherein said indicator is a coloured

or partially coloured barrel and/or piston.

30 15.A syringe according to any preceding claim wherein said barrel
further comprises volume markings and/or indentations.

16.A syringe according to any preceding claim wherein said barrel
further comprises a label.
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25 20. A syringe according to clainms 17 -19 wherein said guide plate further
conprises a plurality of holes aligned with said conpartnents. 3021. A
syringe according to clains 17-20 wherein said conpartnents further contain
at | east one chem cal additive. 22.A syringe according to claim 21 wherein
said conmpartnents contain different additives. 23. A syringe for extracting
at |l east one body fluid sanple conprising: 5 an el ongate barrel nenber,

| ongitudinally p itioned into a plyralit | NNe e havi ng,
at a first end, ?‘&ﬁya'ggﬁﬁgﬁﬁxq%ﬁ'ngﬁqﬁéﬁ %Sﬁ&dﬁﬁ@‘f ggr?\h[eoéo;pplﬁée]g%t onegof
said inner barrels and gnr@omyse! Kartslnémbet,Nehgitidigally patiddeed imd.a at a
second end, at |east one plunger assenbly for each inner barrel wherein
sai d assenbly conpplusakiy oftcompartnertspasd bavingd at apusbend. »gvidespdisnl y
connected { hereto, | onai.t udi : ' cin
partially Over sai @&@Etggps%gc! ?gﬁ]pﬁ{@’%?@%g%?ﬁ?%a@ é&%ﬁér‘ﬂnéﬂfs émc\fjxllher gb
in use, novenent ofk RAlclablaBaE capsiAcilitinges nortlelandl, aba decantendaat el s
draws said sanple into at |east one of said inner barrels tProu h said
nozzl e and sai d guiagstpmg glunger assefibly fengagh coMRakReRiny ?rer'l‘grﬁ?é(f from
each piston and |l o | f | el a| d; Lide

contai ner for stor%%%é@ply?r%ﬁ@%'gﬁ%rnﬁ ggﬁﬁ%ﬁp %tﬁt?f&ggiyg?%tﬂ ?SE S
renoved. 20 24. A sygibgsblgcmmndicteyl theretoaianioagitudiraleshnaft riatnizdraindreenber s

are located in are bl e har.ness. : .
10 spn%\f for placingspsartiaily over said end-cap after use of said

syringe;

whereby, in use, movement of said plunger assemblies out
of said barrel member compartments draws said sample into at
Ieést one of said compartments through said nozzle and said guide

15 plate,

then removal of each shaft member from each piston and
location of said shield over said end-cap provides a container for
storing or transporting said sample until said end-cap is removed.

20 18.A syringe according to claim 17 wherein said shaft members are

located in a removable harness.

19.A syringe according to claims 17 or 18 wherein said guide plate is

located in said end-cap.

25
20.A syringe according to claims 17 -19 wherein said guide plate
further comprises a plurality of holes aligned with said
compartments.
30 21.A syringe according to claims 17-20 wherein said compartiments

further contain at least one chemical additive.
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25. A syringe according to clains 23 or 24 wherein said guide plate is

25l ocated in said end-cap. 26. A syringe according to clains 23-25 wherein
said guide plate further conprises a plurality of holes aligned with said

i nner barrels. 30 27. A syringe according to clains 23-26 wherein said inner
barrels further contain at |east one chem cal additive. 23 28. A syringe

aggp[di ng to cl apmp? yhgeehbedrding itoNBkairkapt evhefint 84if dombartaidnts
additi ves.
contain different additives.

23. A syringe for extracting at least one body fluid sample comprising:
5 an elongate barrel member, longitudinally partitioned into a
plurality of inner barrels, and having, at a first end, a guide plate for
guiding said sample into at least one of said inner barrels and a
removable end-cap including a nozzle; and, at a second end, at
least one plunger assembly for each inner barrel wherein said
10 assembly comprises a transverse piston and, operably but
removably connected thereto, a longitudinal shaft member; and a
shield for placing partially over said end-cap after use of said
syringe;
whereby, in use, movement of said plunger assemblies out
15 of said inner barrels draws said sample into at least one of said
inner barrels through said nozzle and said guide plate,
then removal of each shaft member from each piston and
location of said shield over said end-cap provides a container for

storing or transporting said sample until said end-cap is removed.

20

24.A syringe according to claim 23 wherein said shaft members are
located in a removable harness.

25.A syringe according to claims 23 or 24 wherein said guide plate is

25 located in said end-cap.

26.A syringe according to claims 23-25 wherein said guide plate
further comprises a plurality of holes aligned with said inner
barrels.

30

27.A syringe according to claims 23-26 wherein said inner barrels
further contain at least one chemical additive.
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28.A syringe according to claim 27 wherein said inner barrels contain
different additives.

24



