1 Met hod and Apparatus for Intra-articular Injection or
Aspiration Field of the Invention The present invention generally
relates to fluid exchange within a joint. In particular the invention
relates to a nethod and apparatus for intra-articular 5injection or
aspiration. Background Art Osteoarthritis (arthritis) joints result
when the synovial fluid has lost elasticity and viscosity, resulting

in a reduction,jn the lubricating and shqck absorhi ng properties of
t he synovi al n'&‘?d Wg&&qfﬁﬂf%\%ﬁﬂﬁﬁ%ﬁc“@rQ’JSP%QENrA@H‘W&P“ 10

involves the injection of gel-like substances (hyaluronates) into a
joint to nt the.elastic and viscous properties of the

synovi al ?ﬁ%ﬁhﬁqgﬁéﬁﬂﬂﬁﬂﬂblenentation restores the shock-absorbing
and lubricating properties of the synovial fluid in, for exanple, an
arthritic.knee joint. The curre rocedure requiires a health car

pr of essi ondl® P@Sﬁﬂr&vpenﬂﬂn 9996{13?{&@ Eer@_es 18 ﬁ‘i"gc‘%ﬁ%‘aﬂgﬁi\ﬂ‘_ﬂi’%ﬁ jgigt r’rﬁﬁe
from hyl ansrfdy! theomvenisr Mdlaid® te@UMCBRN Bnd dhpRGhiug foPtifrdarticular
patients knee joint three tinmes, 7 days apart, over a 15-day period

(days P drieglipn argspirgtioyet the best results fromthis therapy, the
heal th care professional may first need to renove the di seased
osteoarthrjtic synguial fluid fromthe knee before the injection

t akes pl ac%?c%oéﬁ "Btion of the full three-i nj ection treatnent
course i s necessary to achieve the greatest benefit. In sone

i nstances fi.ve injections.may be gjven. Additionall]ly renpoval of the
synovi al féﬁ?ﬂa#%[ﬁﬁ?'ﬁlﬁt@ﬂ%%térrteﬁ'% Wﬁ%“'ffeﬁ Wnoé’f?gap s 'P%‘%@%@‘%@P&e
the new hyadossiy)i eosttting i & Nictietish VDBl Madricehs 49! sHORR ap&rbRgt
pain relief 8 to 12 weeks after beginning treatnent. 25 The current
procedur e RTARGEGR LT the synoyid TR eWiecy Supplpmeaiiaion ds 18 erepernre that
10 involves the injection of gel-like substances (hyaluronates) inte a joint to

supplement the elastic and viscous properties of the synovial fluid. Visco
supplementation restores the shock-absorbing and lubricating properties of the
synovial fluid in, for example, an arthritic knee joint.

The current procedure requires a health care professional to inject an elastic and

15 viscous fluid that is made from hylans (hyaluronic acid), or equivalent, directly

into a patients knee joint three times, 7 days apart, over a 15-day period (days 1,

8, and 15). To get the best results from this therapy, the health care professional

) may first need to remave the diseased osteoarthritic synovial fluid from the knee
ﬁ before the injection takes place.

20  Completion of the full three-injection treatment course is necessary to achieve
the greatest benefit. In some instances five injections may be given.
Additionally removal of the synovial fluid from the osteoarthritic joint should be
removed before the new hyaluronic acid is injected. Most patienis feel the
greatest pain relief 8 fo 12 weeks after beginning treatment.

25  The current procedure involves:

1. Assess initial condition of patient for suitability as recipient of Visco

supplementation.



3. The knee is bent at a suitable angle (approximately 30 degrees);
4.- The knee is checked for the existence of effusion (escape of fluid
into a cavity); 55. A sterile field about the joint is prepared

(al cohol + iodine); 6. The patella (knee cap) is located as a

| andmark (see figure 1); 7. The needl @ is positioned at the |ateral
(see figure 3) or nedial side of the superior poles of the patella,

poi nting towards THepgtiehnis rbmﬁ@sted to lie SowhS t he needl e i nsertion
poi nt has been determ ned, the needle is 10slowy inserted in the

defined area until the practitioner feels the "give" when entering

the synovial cgyiThs knee is benPat Negetbe éﬁgléQémﬁsiimetéag@,@tc%_réég);t he
synovi al cavity. Renoval of joint fluid 10. Any Jjoint fluid
that is present is aspirated and di sposed. 15 Visco suppl enmentation

of Synovial fl i ditklic{oacie chbekabrilltiee bsistotafditsibAqateshd & flui®into
synovial cavity and al]l] joint fluid has been aspirated, the Synovi al

fluid dosage is ihfBEd into the joint cavity (Synovial fluidis a
hyal uronan-containing fluid found in a joint that |ubricates and
cushi oas the | in&)ﬁ. é? chslg process . 3 13. The needle is renoved
from tRe patieft . NeFG T8I RDe the iolnkis pepased {(#lpahghded@gle by heal th
care professionals is the

6. The patella (knee cap) is located as a landmark (see figure 1);

7. The needle is positioned at the lateral (see figure 3) or medial side of
the superior poles of the patella, pointing towards the joint line.

8. As the needle insertion point has been determined, the needle is
10 slowly inserted in the defined area until the practitioner feels the "give”
when entering the synovial cavity:

8. Needle is correctly located in the synovial cavity.
Removal of joint fluid
10. Any joint fluid that is present is aspirated and disposed.

195 Visco supplementation of Synovial fluid

11.0nce the needle is correctly located in the synovial cavity and all joint
fluid has been aspirated, the Synovial fluid dosage is injected into the
joint cavity (Synovial fiuid is a hyaluronan-containing fiuid found in a
joint that lubricates and cushions the joint).

20  Post process

12.0nce Visco supplementation has been successfully administered all

consumable components are correctly disposed.



perceived difficulty in correctly locating the needle in the synovi al
cavity. Experienced practitioners develop a proven procedure and
"feel" for the correct 5 |ocation and penetration of the needle. A
barrier to acceptance of the procedur% by health care professionals
is the perceived difficulty in correctly locating the needle tip in

t he synovi al cayi-ty. dn the jnstance the synovial cavity is not
correctly | oca%‘ﬁéﬁ}?eﬁg‘fa{%‘?'ﬁm’%&ﬁ ring‘ﬂ?gab?ﬁtect ed into any ot her

| ocation of the joint a severe hyper immune response will ) 10result
in the pati cs.joaint,. includi.n aln and swelling. ilst the ghove
i 'scuss oft parst & HeBerpbls oL By heRBedlafion Retn GA% picttrsiirals B B1F de
a speci fi peretrgl diffdulity. inSicBirbalfy PE@HINGMEhee ieBtld M rtfbadir@iid] Ocdis.

injection_of fluid into or the aspiration of fluids froma joint. The
pr ecedi ngEAPSERNSSAGagfionaE drisian 8 evabriasediiman (feel” e acongel
only tg 1 h i iee kN i '

shoul d be%gfgﬁggpaa gge?éh%t thééhlégglﬁsgli\g%n{ezﬁgé n a"?k%ﬁﬁh%%g}ﬁ@ or
admi ssi onby heeltararefrrefaesionales fe pefasivedddiffisulipdn parrectyf lochng dreon

gener al k@%%‘é*gﬁﬁﬁﬂﬁe %EW&%TF%‘WVOH ty date of the application. It

is an obj to provide a nedical apparatus and
nmet hod of 20using that apparatus that will assist a practitioner in

W ihin o PLARIRHEAEOMS A ELIRRR R o eliechy BARRESH Hialdriosalle |

provi des Hijeaied dud aappéhartlosativorofdine jointrasavaredybar immijiee résponee will
i i US . i . .25a ;hol | i i nb

Ehroudh vt R B BRI S TG Ry R e Ao N R er i ng merber

having a first end adapted to pierce a patient, and a second end
rel easabl ywisRe WLt AiR0Men relates to Visco supplementation it is intended to

provide a specific example only. Similar problems exist in relation to the
injection of fluid into or the aspiration of fluids from a joint.

The preceding discussion of the background to the invention is intended only o

18 facilitate an understanding of the present invention. It should be appreciated that
the discussion is not an acknowledgment or admission that any of the material
referred fo was part of the common general knowledge as at the priority date of
the application.

: It is an object of this invention to provide a medical apparatus and method of
20  using that apparatus that will assist a practitioner in correctly identifying when a
needle tip of the apparatus is located within a patient's cavity.

SUMMARY OF INVENTION

The present invention provides a medical apparatus for an intra-articular
injection or aspiration, the apparatus comprises:

25 a hollow plercing member through which fluid passes at a constant rate,
the piercing member having a first end adapted fo pierce a patient, and a
second end releasably secured to & body;



4 a sensing neans, wherein upon entering a cavity of the patient
fluid is injected into the patient and the sensor neans senses the
change in resistance which results when the first end of the piercing
menber enters the cavity. 5 Preferably,the sensing neans is in the
formof a pressure sensor. Preferably the sensing neans conprises a

data | oggi ng sy, . t _records the pressure profile during the
procedure. The %%‘%@%‘ﬁéﬁﬁeﬁoénti on provides a nedical apparatus for an
intra-articular injection or aspiration, the apparatus conprises: 10a

rerber havigeh FRTEEheAO SANlhr i nrlbrt alis Rl 1S BoEi g
end r el easthblsgnsec Hieads tsengedhdychangsan TesigtaBa MghicRURs ivHePahAe first

entering a cavj of the patient the sensor nmeans senses the change
in resist af—f{ggméat%gtp,lgcmg,rg%)mg%prg@rstth% CAVIBF ci ng 15menber which results

when the first end of the piercing nenber enters the cavity. The

pi erci er be i.n the formof a needle or cannul a_ The sensor
Teans. (ay BeTSTOBHEC PERTINGMERS % BulPdOuR AL P RRHEL AT REt B
fluid flovsdreigs i@ cIMBrif@nal dita"RaBmgTBYstEAN R [BBo8Siha! §&8urk0
fluid flow 28 relative to the first end of the piercing nmenber. As
the first RAHeShrmOdne procgdvisy the resistance at the first end will

decrease, allowing fluid to exit the piercing nmenber nore easily than

when it i i]loassi ng through ot her tissues, The decrease in resistance
provi des ah§ fYPESRS dePECPBpdrat Br Mesinal tapparatis  fagnan ointrarpsticular

pi'éfci ng maRkesn bf abpirdtibe, Hid\dpb¥ratus comprises: |

10 a hollow piercing member through which fluid may pass, the piercing
member having a first end adapted to pierce a patient, and a second end
releasably secured to a body;

a sensing means, wherein upon entering a cavity of the patient the sensor
means senses the change in resistancs at the first end of the plercing

15 member which results when the first end of the piercing member enters
the cavity.

The piercing member may be in the form of a needle or cannﬁla.

The sensor means may be in the form of a pressure sensor capable of detecting
fluid flow resistance. The sensing means may sense the resistance to fluid flow

20 relative o the first end of the piercing member. As the first end enters the cavity
the resistance at the first end will decrease, allowing fluid to exit the piercing
member more easily than when it is passing through other tissues. The
decrease in resistance provides an indication o an operator that the fitst end of
the piercing member is in the cavity.

26  In one aspect of the invention the fluid is injected info the patient at a constant
rate.



5 I n anot her aspect of the invention the body incorporates an i nducer
to induce pulses within the apparatus, wherein upon entering a cavity
of the patient the sensor nmeans senses pul se differentials which
result when the first end of the piercing nenber enters the cavity.
The inducer may conprise a pulse 5 mechani sm for deliveri ng pul ses to
the piercin nmber, whereby the pul ses may be neasured by the sensor
means. Thé! %GP r REpREnPshedarentionsther kasuineomeraies anointdhiesrpioeindiiery

menber. TheiRdlGgiesdh ani | es: ' e p | se.
Trurd i e I TR L bl Bat 6L B Rt of
resi st anc&stdmriseans sonStsepyad sifarectizds) whinh msufingdverdibagiimubse Sf niny
conprise a; it 0l he b of .t he aratus, wherein . the tube is
Co Pl ura BieTHn Mehibieh GiNgr A GV ST AV BRREIR ilee o
therei  wniehahisncisesivein@ Wuksah RePsiedeieibrmed KBRAHV (HRNpHRES
and pressure., The fl ui q}y&gy be any saline or anesthetic fluid

accept ed BVP%RRTEAHY e BSCBRYUYN'A%]any excessi ve response. |sotonic

Saline 15 and anesthetic agents are ideal sensing fluids as they do

not generarlly ive rise to aE%/e reactions. Anes agent can al so be
usef ul i n PERIEFHGGRENSH Hetvers meesaues Puisesser eopieing menskare There.

The anmounpulssesietifariéa Huiiekng s@ftalﬂ@rﬁrbgét@lésptﬁlé@%iiﬂﬁfat HAlHeY p)ridg
m nute amount, in ternms of a fraction of a m. The sensor Preans

may conpr EENRerEngiiia seasing meansaenecs Heitays resistanesibaraio 20 wi t hi n
the piercing nenber. Preferably a change in resistance at the first
end ofl Ot hdhpipsissi mgchanimrfor provistier peldebdynay ¢dmeseod cuihange the bbbe

t ransducer, |y the sensing neans, ¢ ri ses data loggin
systemt hat ﬂ%e%é&%%&%é’v hsrelshieeBe 4 it zluﬁﬁgg'??ﬁ"%nl‘f@%ﬁp d’éf'g'ﬂmeg.%‘ergng'he
ap p?_r ?t us n’(rjmlybehr@ndmmmngd flui Bhellis PINRh I8 alisi ks Buidé %Pb%)‘édhét@ﬁnined
profile an

i. mea uregents takeﬁéro,mthe transducer and therefore
i denti fi eSPRGTHEFELBRARIPSHIEN T THid BEY R 28 Saiee pirenasiipticeiser
enters di tbespied by esd a8y AitHoDe chifg anl RxAENNS fespBRES T gébftoﬁié%aﬁne

inve%' on _the sensaor is a notion sensor’ to detect the difference n
t he enBAt 2BPSTREC goentsiaig ideatisensing fiuidspes they dapdugpnanslivegiverise
di f f eri ngtd mnyirsaeiHsY ArERCag§&RS&, HRAN AT 9%
reaction 30 fgr_ce as the first _encgl1 rmvelzet rggqﬁ 'ﬁ??‘?@?gﬁ .'SEOSJHG 6
In this a8pede Ferigneal theaametimenehg amssininsetd i §w pidsing er softiuoas
pul ses tofbhes RLBER r rdly induce

t he piercing rrenbeﬂr%h\?ﬁylr@mt "ﬁ"empl‘?r @ﬁ%&*gﬁgﬁgg’%‘%ﬁgﬁ%ﬁ%ﬁg pushed by the
operator. The sensor means may comprise a transducer to measure changes in pressure
20 within the piercing member. Preferably a change in resistance at the first end of

the piercing member is detected by a threshold change in the transducer.

Preferably the sensing means comprises a data logging system that records the
pressure profile during the procedure.

The apparatus may be connected to a display unit which displays the profile and
25 measurements taken from the fransducer and therefore identifies to the operator

when the first end of the piercing member enters different regions of the joint.

In another aspect of the invention the sensor is a motion sensor to detect the

difference in the movement of the piercing member as it passes through material

differing in viscosity. The sensor means may amplify the change in reaction
30 force as the first end moves through different tissue.



In one aspect of the invention the pulse nmechanismis in the form of
a .mass 5 adapted to nove relative to the body in a forward and back
direction according to the novenent of the apparatus wherein the
novenent of the mass and its inertial effects deliver the force

pul ses, inducing the piercing nenber férward. The nmass may be
incorporatﬁ&hmﬁthin t he body. The sensor neans nmay sense a

reducti on THERSPEFRPT Kiedkremslontthe quise mbehdisly dkbvek bhe APRR RALMS

I n anot herpid@RRC naibdrNGH rlngr( %on Ehe fBuI se: mechani sm i nduces ?orce

pul ses using an eccentrtical @P SumtegS Wﬁ{aaﬂ indpipa fibe apipizingh endoaieiy

may be reﬁﬂwbﬂtﬁalﬁﬁﬁdngemp'rrﬁreﬁsweiﬁ? cb\pteeRlaged by a syringe. 15
ushi ng

The apparatus nay al so conprise a device to clean the cavity
into which the piercing nmenber is inserted. The flushing device may

o P o ImiesloMn eI/ SBPRI 1S RN e Frass
sensor mear?\sé bs ens eng&gn'ge?atfvﬁgo }ﬁ:"]? g?d%iﬁda fofwadeansi back ditpctiembecorting to
entered 20he eowanéityof Heeappasan mh@ﬁéﬁ?gﬁ@%{a%\,\ﬁ%ﬁr gfpﬁge;h]%ggh%@ s

needl e de\ﬁic t ttg%}'t ains a sensor to detec
reached a ?}ﬁ%'\ﬁ SERivey therforcedsesninducingltee pidrbiag openb&chnidiat t he
needle is correctly placed in the synovial cavity. 7 In another

aspect of invention the sensor is a notion sensor, such as an
accel er om&gﬁ?é%o'%%bgd?cqfﬂ%ra&? yEhia faebedy.t he movenment of the needle

as it passes through material differing in viscosity. The present

i nyention r rovides a nmedical apparatus for adm nistering an
5i Xt ra ar ﬂ’% uﬁ[egg é{r Bﬁ%ﬁ%g@qyoﬁeqﬁe AeRycHen om Inarfiel ldptackttamugbiipe bedg:

a hol 18w pf tedpparatestber t hrough which fluid may pass, the piercing
menber having a first end adapted to pierce a patient, and a second
end releafably secured to a body;

h another aspect of the invention the pulse mechanism induces force pulses

using an eccentrically mounted flywheel.

Preferably the body may be removed from the piercing member and replaced by
a syringe.

15 The apparatus may also comprise a flushing device to clean the cavity irnto which

the plercing member is insertad. The flushing device may be incorporated with
the pulse mechanism.

The apparatus may also comprise a visual indication which is highlighted when

the sensor means senses that the first end of the piercing member has entered
20  the cavity,

The present invention further provides a needle device that contains a sensor to
detect when a needle has reached a synovial cavity of a patient to alert the
operator that the needle is correctly placed in the synovial cavity.

In one aspect of the invention the sensor is 3 pressure sensor capable of
25  detecting fluld flow resistance.



a sensing neans, wherein upon entering a cavity of the patient the
sensor 1lOnmeans senses when the first end of the piercing nenber is in
the cavity. The purpose of this apparatus is to renove the deterrent
to wi der adoption of the intra-articular procedures, such as Visco
Suppl enentation, due to the difficulty in correct insertion of the"
needl e by | ess experienced practitioners. The apparatus includes a
devi ce t h&t aRpiher sgaeeisef the isvemtiatetpeesershe ineeadbioplsassireBlicd 2s an

concerns, sPALRAS pyl.ar of this procedure. The present
i nvention further t%?&%%é[g&a%g#%eq‘c&ma u&&ﬁ’%‘l'”ﬁnbé’gith@ deedle as it
pi er ci ng Reatssrihrdughtrhatefialrdiff@inginnasdkly,in a knee cavity of a
patient, the nethod utilises an apparatus as above described, the

met hod cpngri ses the steps of: 20positioning the patient and
ori ent at i AgetHesah weafipn dptictpebyided demsdiéliapBatigs Fﬁ%nﬁm‘%@r@j an
e nt ;

poi nt and; . .ze. cleaning the area at the need entry po
attach?nglrﬁ%ﬁ@ﬁ%ﬁéﬁ%ﬁgn%&'ﬁgifﬂ&%H@@?ﬂaﬁ@tuéﬁomaew; i nduci ng a

pul se in the apparatus; 8 inserting the needle slowy into the knee

and noni toring,t i.,N d pul se; determ ning when a first end of the

needl e enters h@ﬂ%gvﬁg&?%% "&emgé"uﬂ}m%@h Mgty dEid mayupass, the piercing

di spensi ng a swainbevhbving aoﬁrsﬁémbﬂﬁptfab%ﬁiéré’e Q%Qieﬁg%ﬂ\éie?ge&o%\éié as
Y;

the"sneed e 11 g s. Lhe Yyl cav

a sensing means, wherein upon entering a cavity of the patient the sensor
10 means senses when the first end of the piercing member is in the cavity.

The purpose of this apparatus is to remove the deterrent to wider ado ption of the

infra-articular procedures, such as Visco Supplementation, due to the difficufty in

correct insertion of the needle by less experienced practitioners. The apparatus

includes a device that will address io some degree the needle placement
15 concerns, increasing the popularity of this procedure,

The present invention further provides a method for accurately positioning a
piercing member, in the form of a needle in a knee cavity of a patient, the

method utilises an apparatus as above described, the method comprises the
steps of:

20 positioning the patient and orientating the knee appropriately;
identifying the needle entry point and needle size;
cleaning the area at the needle entry point;
attaching the needle to a body incorporating an inducer;

inducing a pulse in the apparatus;



det aching the inducer fromthe needle; attaching a syringe and
di-spensing the required volunme of fluid into the cavity; and
renovi ng needl e once the fluid has been di spensed and dress needle -
10entry point if required. The step of determ ning when the first end
of the needle enters the cavity may beBobserved on a display unit
whi ch di splays the read out fromthe sensor neans in the apparatus.
The net hod mayN&eRAY dahpeede sioméy e ihedtneel ashinagitaring tbeviduget ehisee
injecting 15 the fluid. Preferably if flushing of the joint is
requi red the piercing nenber of the apparatus is in the formof a
cannul a. The afRieENipRECkRIT 8 fEsirend ebtheagsdie entersithercavity agi aresul of
joints other t the 5&1?&' joint. The nethod for flushing the cavity
may conprise the sgteps of :’ 20setting the required fluid vol unes and
di spensing Saline; aspirating waste; The above two steps may need to
be repeated ung e, L Qi L : f. £l i he
joint may fi rgib%%%p@ égﬁle\ﬁs%@%ﬁ%% g%'BP%'é’ﬁﬁ‘)ggg%@%g??ﬂ% %a}lﬁtp,ﬁ%gché
present i nvent heati¢ tip ehiers theowyrawial gaviit, hod for accurately
positioning a piercing nenber, in the formof a needle in a knee
cavity of a patient, the 5 nethod utilises an apparatus as above
descri bed, thedefaeitiod iheongueerdeom fhe sesfie; of : positioning the patient
and orientating the knee appropriately; identifying the needle entry
poi nt and needl e si ze; i

attaching a syringe and dispensing the required volume of fluid into the

cavity; and

removing needle once the fluid has been dispensed and dress needle
10 entry point if required,

The step of determining when the first end of the needle enters the cavity may

be observed on a display unit which displays the read out from the sensor

means in the apparatus.

The method may also comprise the step of flushing the cavity before injecting
15 thefluid. Preferably if flushing of the joint is required the piercing member of the

apparatus is in the form of a cannula.

The above procedure can also be performed in relation fo joints other than the
Knee joint.

The method for flushing the cavity may comprise the steps of:
20 setting the required fluid volumes and dispensing Saline;
aspirating waste;

The above {wo steps may need to be repeated uniil the joint is flushed.



cleaning the area at the needle entry point; 10inserting the needle
slowy into the knee and causing a fluid to pass at a constant rate

t hrough the needle and into the patient:: nmeasuring and nonitoring
the resi stance experienced by the fluid; determ ning when a first
end of the needle enters the cavity as a result of changes in
resistance; 15 The fluid that is the sensing agent, in the sense, it
transmit s |BRJVEHRER ST hedaist ayfrshcoutisy thaster sl aspiFieg any
changes t gt dignt ransducer at the end of the fluid colum in the
device. The nethod may further conprise the steps of:

di spensing a small volune of sensing fluid to open Synovial cavity as

t he 20nee i ; i Vi . c I d
Gl Spens: o ¢ HreBe e RidT iR B fos B dthod 0ABRPEC BUKAR0
present i pigsging onefmbet,hiar thpriowh defsa anaseliddnl & Gneacavibabéley patient, the

posi tigni L ercin nber., i.n the formof .a_needle in knee
cavi tySor Tt e dn e e o Tise B i S Flr ol Cafplgss e
descri bedstetplsefnet hod conprises the steps of: 6inserting the needle
slowy into the knee and causing a fluid to pass continuously through
the needle and into the patient; nmeasuring and nonitoring the

resi stance expesitentgdhbpatidre ahtwrigntatihgtipe kihed agprobdately; fi rst end of
the needle enters the cavity as a result of change in resistance;

identifying the needle entry point and needle size;

cleaning the area at the needle eniry point;

10 inserting the needie slowly into the knee and causing a fluid to pass at a
constant rate through ihe needle and into the patient;;

measuring and monitoring the resistance experienced by the fluid;

determining when a first end of the needie enters the cavily as a resuit of
changes in resistance;

15 The fluid that is the sensing agent, in the sense, it transmits and conducts the
T pressure or aciually the resistance changes to the transducer at the end of the
' fluid column in the device.

The method may further comprise the steps of:

dispensing a small volume of sensing fluid to open Synovial cavily as the
20 needle tip enters the Synovial cavity;

attaching a syringe and dispensing the required volume of fluid into the
cavity; and

removing needle once the fluid has been dispensed and dress needle
entry point if required.



10 The present invention further provides a nethod for accurately
positioning a piercing nenber, in the formof a needle in a knee
cavity of a patient, the nethod utilises an apparatus as above
descri bed, the nmethod conprises the s gPs of : connecti ng
the needle to a disposable holder with“a transducer 15incorporated;

attachi nggi] rigid tubing to a syringe and fill with steri]e
sal i ne; 2t Piegeth&vepHem dethay ﬁrﬁé‘dﬁﬁl@éﬁ*e‘fﬁﬁ‘é faf egewrialy Preitineedl @

arrangemer@ter&;ﬂ tﬂ@rr%*ﬁefn ﬁ‘[édfo‘hfn bhe s&Mie"h% %n dee{‘\ﬂgvdﬂ?’b%gﬁ tht he

needl e i s posi |oned tissue commence nee

needl e i s Migihethartijess tayl @D@r@ma@@t abeye deserized, dhemisthodtdonyirisgs vthe h
suppl ementg ﬁ%%%ﬂ procedure; and. disposing of syringe, tubing and

t ransducer he’ apparatus nay al so include a visual or audible signal
to |nd|cate to the operator when the needle end has entered the

cavity Vi for nt an r c e
used i r51 rel aﬂ?%én&#(ﬁ)éltﬂ%ec el%([)ér:: Sg)ny F10i g%l 88‘ W?é@?‘g% %#Eﬂt%ﬁgo %gl&y
The scope of tdonsinuowsnthrowmyaths meediecarsd mtmﬂneqmient;atl ons. Brief
Description of the Drawings 5 The invention will be better understood
by reference to the follow ng description of several specific
enbodi nent s t heeesfringsarshownitarmgtthe resistanpaayperended iy rlgs fiiid; whi ch:
Figure 1 is a schematic of the anatony of a knee joint;

determining when a first end of the needle enters the cavity as a result of

J change in resistance;

10 The present invention further provides a method for accurately positioning a
piercing member, in the form of a needle in a knee cavity of a patient, the
method utilises an apparatus as above described, the method comprises the

steps of:

connecting the needle to a disposable holder with a transducer
15 incorporated;

attaching semi rigid tubing fo a syringe and fill with sterile saline;

) locating the syringe in the driver and attaching the needle arrangement to
the other end of the semi rigid tubing;

when the needie is positioned in the tissue commence needle travel;

20 when the needle is in the cavity disconnecting the needle and continuing
with supplementation procedure; and.

disposing of syringe, tubing and transducer.

The apparatus may also include a visual or audible signal to indicate to the
operator when the needle end has entered the cavity.



Figure 2 is a block diagramof a nedical apparatus according to an
10enbodi ment of the invention; Figure 3 is a cross sectional
schematic of a nedical apparatus according to a first enbodi'nent;
Figure 4 is a perspective schematic viﬁw of figure 3; Figure 5a is a
detail ed cross sectional view of figure 4; 15Figure 5b is a schematic

cross sectional view of a portion of a nmedical apparatus according to
a second é#f)‘ﬁ%‘ﬁ%h}e ?f%&?ﬂ" toned appataidsant enethed $agde usashin reladign & a

portion ofjniacHmf r ' ' ' .
Figure 7 isJ a fr%ﬁflhgigﬁggeﬁyﬁ\;ﬁa wtgﬁwmg&g) %i?ﬁ g%é%nlgﬁ;ﬁ%gi'gg;@rgf&nealgoi S
a rear percoyeEtsuEd appéoatonst he display unit in figure 7; Figure 9 is
a cross sectional view of the nedical apparatus according to the
third enbodinent; 12 Figure 11 is an inmage of the screen on the
di spl ay urﬁ&f%fﬁawr@pm&he@mﬁngsuc represents pressure pul se
response through an 18 gauge needle with either no obstruction or
full obstruction at 5Hz, 20Hz and 35Hz respective; 5Figure 13a, 13b
and 13¢ i s/ ipvention willfieybeitar urplgrstagrh by refelenceriatthafolRming deseriping
30Hz; Fi gyge r n SR e_Lte e thro
gauge neeé!{fesém@ﬁ! %Fﬁﬁgbéipgéh on ::p@vf-@é)?yla%g requ](ra'n Ieegeg:r&oﬁ'ﬂaflr%ng
drawings in which:

Figure 1 is a schematic of the anatomy of a knee joint;

R

Figure 2 is a block diagram of a medical apparatus according to an
10 embodiment of the invention;

Figure 3 is a cross sectional schematic of a medical apparatus according
o a first embodiment;

Figure 4 is a perspective schematic view of figure 3;
Figure 5a is a detailed‘cross sectional view of figure 4;

15 Figure 5b is a schemalic cross sectional view of a portion of a medical
j apparatus according to a second embodiment

Figure 6 is a schematic cross sectional view of a portion of a medical
apparatus according fo a third embodiment;

Figure 7 is a front perspective view of a display unit;
20 Figure 8 is a rear perspective view of the display unit in figure 7;

Figure 9 is a cross sectional view of the medical apparatus according to
the third embodiment;

Figure 10 is a schematic view of the display uhit connected to fluid bags;



Figure 14b is simlar to figure 15a but with no obstruction; 10Figure
15 is a schematic of a nedical apparatus according to a fourth

enbodi nent; and Figure 16 is an exanple of a'syringe driver which may
be used in the enbodi-ments of the invention. Best Mde(s) for
Carrying out the Invention 15 Figure 12is a schematic of the anat ony
of a knee joint 8. Referring to figures 1 and 2, the invention
accordi ng to th@we ddds enboagererheissraan armidefdispiayiniy medi cal
apparatus 11 for perform ng Visco supplenentation. Figure 2 is a

bl ock di agram of a nedical apparatus 11 according to an enbodi nent of
t he invention. Fw%%wﬁ&hmii%ms%m&ww puspicspenstiveugiean

pass. The necdl SAEaIRE by L ERRR b Bebtub il b By o KL A

skin of a pati ent35despeioond end 17 rel easably secured to a body
19. The body 19 incorporates an inducer 21 to induce pulses within
the apparatus 11. 13 when the first end 15 of the needl el eannula 13
ent er s &t he cavFigure $SGeh13is andhd 3s jensimilal toj figunes ¢2m,i 12p 40 o atidHz,
Figure 1. A firjgf_( enﬁg% ent of the inverition is shown in figures 3,
4, and 5a. In thI'€%& Tent the pul se that is generated by the
inducer is a force .pulse and is . 5 generated bya nass. 25 supported
in the confine e 9. T i e i
forward and r eé%?gL@%’ rgc‘]:} f%[ﬁgg%[?t%tqr\ef%%% WSZB %%%@Pn%s%?ﬁ&l?eﬁh .n‘gsgtgﬁagg? ed
by the oper ati oeadiefwithilipbeeuctoWatvhn2g frbgueretss; 25 |'S caused to
oscillate causing force- ppfsesto act al ong the needl e/cannul a 13.
Thée maSs 25 is caused to Move as 'a result O el ectrodnagneti sm
greet ed wit hi nFigwelighds dintlar to firé 15adubedth rehmalructior;i gur e 5a.
According. to a second e' nbodi nent, the force .pul seta generated
eccentrically mounting a fly wheel. 29 within the body 19, as shown
infid®e 56, Figum Kg!%ha efmatigtof s dnestiesl raPPaMIbe i aReRng ke af BrHh
pul se is gener s inertia Affects O the Mass 25
and. f | Yuheel 2%@@%?’1’??3%'. When the first. end 1515 of the
nee..dleicannU a 13 enters a. region of different v' iscositY. such
as cavity, the dip89& idah %ﬁ']pﬁ’é o\('aC&FP%lé HivePXRaEH SRBLHe -uselNinsthe
change provides a

embodiments of the invention.

Best Mode(s) for Carrying out the Invention

16  Figure 1 is a schematic of the anatomy of a knee joint 8. Referring to figures 1
and 2, the invention according to the first embodiment is in the form of a medical
apparatus 11 for performing Visco supplementation. Figure 2 is a block diagram
of a medical apparatus 11 according to an embodiment of the invention. The
apparatus 11 comprises a hollow piercing member, in the form of a needle or

20 cannula 13 through which a fluid may pass. The needle/cannula 13 has a first
end 15 adapted to pierce the skin of a patient, and a second end 17 releasably
secured to a body 19. The body 19 incotporates an inducer 21 to induce pulses
within the apparatus 11.

The apparatus 11 also comprises a sensing means 23 wherein upon entering a

25  jcavity of the patient the sensor means 23 senses pulse differentials which resutt



physi cal indication to the'.operator that. the.-first end 1,5 is in
the cavity. The sensor neans 23 in the formof en accel eroneter 24
al so senses the change and a.visual  indicator 31-on the body 19
indicatés to the operater that the.Cavityl®20 has bee, entered,
Referring to figures 7 to ;12; athird. enbodi ment of the inventionts

o 1o Aot o P 5 ot P BT Ty RLSSEALS o

Pul ses- Whi ch are. induced inthe flul
33. ' which is i mYPPRIPIICESHROH §*§%Wlbw Rigutrér 1t he needl ei cari nul a
13, The pressure pulses format a 'known frequency and'25Pressure

The Sehsing ne lain the o
transducer 35 Wﬂf&%%niﬁgg@@ﬁzs&ﬁ %LJTEW !5 ?Powgsi”sﬁ%%qaﬁ ﬁwéﬁn r‘§tth$
end 15 of the rEwHiRediIbelsd ShatRelenskrg bt :gua@ lga&a&awsém is -

t 1
D hor ot oo 1 ZanORE PR 28 b S Wi toriinie s e iPusiian Thagiass 25

The di spl aK of & eovabiephay famvard Saﬁh';drrmart@{éetujmmdﬁ@ E%ih@@o@?@' Wi‘%f‘s '
whi ch i s shown o thi i s an indicator

whi ch is highl |abﬁlatétfg\/\%%‘uelf%ip PO ‘E% P@ﬁ’%@é’ﬂ%é’@&@um@% 85 Tﬁéalﬁﬁ@ﬁp'f@_
unit 38 conpri §é§l”%fmawq Ered- b 335{)*“%6%9 Lﬁeﬁﬁ@e@lx@f%hﬂﬂﬂi @g t'ﬁe Blelsh ek

nove fluid-out Jnto the effusion-
ensure there.i éé %‘S%?odsgggge%?ﬁ %@{? SPCrO-TgRnetas iRy W%mf‘@ SRl

various fl dPds28uehbest sk ingigube Baigh a needl e as the needl e passes
“through various tissue types was characterised to provide an 10 o
under standi ng af4 Jhis. was achieved by: measuring -
floW resistance /- ?Fﬁﬁe&g rg\(;gfe ?%ﬁ%&%??epgn‘f o 5519@“?"5@% 90‘35*5‘“*@&58’
conposi ti ons W REd ly whesclas ﬂnmarmeng R BlSAh G chibaibsl f1ow

pressure profile into tissue with needle stall ed and measure fl ui d

flow / -pressur fs y 15 The focus. of .the
fl ow sensing i ?Vgg?l dﬂgslréve@n?eés%&%n émi?gg}na%cﬁ ipr‘a%ﬁﬁék*’?ﬁ%ﬁea?"aﬁ#ebv the:

transition bet WedH &frcsbh hadness %ﬁmdn@ﬁmmem respdgivelFolViiem e first end

initial di$8rete qIuhsQctas ts@s th'arange of.
“conti nuous pul se c:lfar g_% %‘@PI %Eﬂglr% 1?#@%%*: é@ggFag@g@WVfgg?ly %HEC?\ e

t hen confined 3 %0 ge ‘@HT%W@%EPE@T Isperien@SH ThiF lnban@s piotiges a
can be seen i nphyaymf éxiickfion k3 aﬁ@d};}éﬂﬁaﬁﬁﬂ@h%‘?&en%t? ean 15'Is in the cavity. The

' sensor means 23 in the forrn of an accelerometar 24 zlso senﬂes the change

‘ and a visual indicator 31 on lhe body 19 mdfcates to the aperator that the. c:avuy'
20 has been enterad, '

_ :Reremng to figures 7 to '12 a third embodirment of the invention is shown. In nhis
) smbodiment the Dulses are in te f form ' of pressure pu!ses which are mduced in
- ihe fluid travelling through & tube 33. which Is-in fiuid - communication whh e

| neeuie[cannu!a 13 The prGSSure pulses form at a knawn frequency and
25 pressure '

The sensmg means 23 in this erﬁbodlmem is in the-form of a fransducer 35 .

which meaSures the change in resistance. at the first end 15 of the
needlei’cannula 13.

. Referring to ﬁgures 8 and 19, the apparstus 11 is cornecied to a2 _d.is.;p'fay unit 37,



20 between the obstructed and unobstructed needle tip was observabl e
at all three frequencies. At 8Hz pulsing rate every second pulse is
dr opped because of processing tine effective pulse rate is 4Hz,
figure 13A. At this pulse rate the controller consistently detects
transition between closed needle tip d4Ad open needle tip. At 25 this
pul se rate the controller was able to consistently detect the

di f f er enceviiet inserpordies pemutmis peit Bipa salirt Bag 39 ahf aReffesianigad 41.f Tigar e

of o moci CAPHAE/RE SBFE Tl 78Ry SRR et S00=c AR GHC The

appar at us shﬂaﬂ.rndnrﬁguré% &)rhﬁ‘lié dipRiyas ‘éhrlﬂd!BEﬂ'@?‘Pémp 4R méh ﬁ@hﬁhﬁtjht@d
needl e or nul a 141]i§t hr ough which a fluid may pass.

needl e/ ca “af‘ritl egters fgtcayitend 115 adapted to pi erce t he skin
of a patient, and a second end 117 rel easably secured to a syringe
151 usi.ng -t ubin The apparatus 111 al so conprises a sensing

means 123 WIFe? rhuuﬁéﬁ GORIRS ﬁgwa Pedsteltis RIMPHES pRAcharsignaéet Braier
means 123 s@RSREd S0LAReskIhE brag%gséﬁ%eth@@r&@:oﬁwgcfdgﬂ sﬂ) Fehdifs B58diEno

passes through the patient's fissue. A noticea an ein

resi st anc &9 GREINGHOWhen the first end 115 of the needle/cannula
113 enters the cavity. The apparatus 111 is used to determ ne when

t he needlﬁ,ls correctly located in a cavity of the body. The fourth
enbodi nent! NegggiTicEen 4o é'sws@favﬁrwso‘widﬁ syghuig seling ghreuph o eepdie asiibe

needl e 11308tfhphfiRsSANSHIH VARARS tida IRRSULLS ShbPR&GRRRAIES provide an

} __.i 10 understanding of the flow properiies. This was achieved by:

measuring flow resistance / penetration profile through various tissue
~ compositions with feed rate as a parameter;

measuring fluid flow / pressure profile info tissue with needle stalled; and
measure fluid flow / pressure profile into the synovial cavity.

156 The focus of the flow sensing investigative tests has been on the detection of the
transition between an obstructed and open needle tip. Following initial discrete

_ pulse testing, tests were conducted with a range of continuous pulse frequencies

- ) and injection flow rates. Tests were then confined to 10pl pulse volumes at 5, 20
and 35Hz. The resulis can be seen in figures 12, 13 and 14. A phase shift

20 between the obstructed and unobsfructed needle tip was observable at all three
frequencies.

At 8Hz pulsing rate every second pulse is dropped because of processing time
effective pulse rate is 4Hz, figure 13A. At this pulse rate the controller
consistently detects transition between closed needle tip and open needle tip. At

25 this pulse rate the coniroller was able fo consistently detect the difference
between the test specimen and air,



15 in resistance as the needle is inserted deeper into the patient.
The sensing neans 123 may incorporate a data | ogging systemto
‘collect the data at the needle end 115 and di splay on display nonitor
149 to provide a visible representation of the nmeasurenents being
taken. The data | ogging system may reddrd the pressure profile and
the insertion rate. 20 The apparatus 111 is used in the follow ng
manner: &efGungée figtiee! fHdea Irvehii® tocoadidg s deaftuethharh dedimasBiswh the

t ransducer,

i.nc b. Attagh sem ubi 155
Lo the sy LT FoTalea! pPPRA Tt pREoaing s Spblogiefichid, ofh
syringe lapphmhds $Y1 chQi@nﬁ% \éﬂ’iolﬂaﬁﬂpiéﬂ;ﬂwgarhbﬁﬁért hethéef@ﬁﬁ %f %%eed{e or
arrangenent to the other end of the sem id tubing

t he needl| @afﬂﬂ@a|1§3 though adicha duidyaay P§§%eT B§§d'§/q5ﬂﬂ§‘@ 1f1é3’d'tassﬁ/\ﬁ”t3€h
159; 6
f oot - sé?n tch 1 n‘?dd&mné ?ﬂgerfl on%%(%?g%‘le? Ecaw ty | oca?%égj1 ﬁ@Cﬂ{\;d

third footl‘el§msabih8&med t0 a Fhinged1 geing dkdagy 498 opti onal as they are
only used when there is a requirenment for collecting information
regardi ng the changes in resistance as the needle 5 passes through

t he knee jldierappargus iild edate@nprisssdd sensing awansdiAS woereis uprreentneng

el ution or, 3uppl Wﬁ'{étrﬁ&ﬁ&ﬂ #1606, lﬂ:f‘emear%SJ/ES WA socfhaﬁééé W?esgét%ﬂ?égg

and transducer Syringe driver rovi des” a €onstan
to the symhigerdsll ao thchateflleupassts thtocmghiﬂaecmtsalrﬁattxss@e Amodechbie

the c e ntion_ has. application i i SCO I ntatjon. Visco
Suppl dFenthengH i R antats e i iRafe NoSte LRE o7 857 hE St
due t o ostldGasrtdisithe sawify. t he knee. The procedure involves the

adm ni stration of synthetic synovial fluid via a syringe and needl e
to the synovial capsule within the patients’

The apparatus 111 is used to determine when the needle is correctly located in a

cavity of the body. The fourth embodiment requires a constant flow of fluid to be

supplied to the needle 113 with the sensing means 123 measuring the changes
15 inresistance as the needle is inserted deeper into the patient.

The sensing means 123 may incorporate a data logging system to collect the
data at the needle end 115 and display on display monitor 149 {o provide a
visible representation of the measurements being taken. The data logging
system may record the pressure profile and the insertion rate.

-~ 20 The apparatus 111 is used in the following manner:

a. Conneci the needle 113 to a disposable holder 153 with transducer
incorporated (not shown);

b. Attach semi rigid tubing 155 {0 the syringe 151 and fill with sterile saline;

c. Locate the syringe 151 in a syringe driver 157 and aftach the needle
25 arrangement to the other end of the semi rigid tubing 155;

d. When the needle 113 is inserted into the tissue press a first foot-switch 159;



15knée joint. The devel opnent of the current invention can assist the
practitioner in correctly identifying when the needle tip is |ocated
within a cavity of the body. Modifications and vari ati ons such as
woul d be apparent to the skilled addressee are considered to fall
within the scope of the present inventibon. 20 Throughout the
specification, unless the context requires otherw se, the word

" conpri se"e. dYharainsationfsesiie iraasl) tommanicse plsion stcoampidotswiith 164;1 | be
understood to inply the inclusion of a stated integer or group of

i ntegers but not the exclusion of any other integer or group of

i nt egers. f. Whelhiesetlian fiwsiBef (cavibglothed) pusntititird faveswicHob3;ons: 1. A
nmedi cal apparatus for an intra-articular injection or aspiration, the
apparatus conpri ses: a hol | ow pi ercing nmenber through which
fluid may Tdasispt switchesere oplipratestiesy dmvonig used when thesrd isid apduicntemt

pierce a ient .. an cond end rel easably secured to a hody;

not i on seﬁ@i[ ﬁgﬁ%'gﬁs'%iagméﬁ?%cf?%ﬁ@%ﬁﬁ 8?'3%%9 i'h "THEEREY &ve ﬁ?ecﬁsﬁe
pi erci By nebes tMSugH theaseedoinhr ough naterial differing in viscosity,
wherein upon entering a cavity of the patient the notion 10 sensor
means senses the change in resistance at the first end of the

pi er ci ng nerbiecomteict needisul 13 and ontihee fwithséitimrdigiort be sppeiesiengation
menber enters the cavity; and an i nducer conprising a pul se
mechani smHABY*4EFi veri ng pul ses to the piercing nenber, whereby the
pul ses are nmeasured by the sensor

3 h. Dispose of syringe, tubing and transducer

The syringe driver 157 provides a constant force to the syringe 151 so that fluid
10 flow is constant.

One procedure the current invention has application is Visco Supplementation.
Visco Supplementation is a procedure for freating patients suffering pain due fo
osteoarthritis of the knee. The procedure involves the administration of synthetic

synovial ﬂﬁid via a syringe and needle to the synovial capsule within the patients’
15 knee joint.

The development of the current invention can assist the practitioner in correctly
identifying when the needle tip is located within a cavity of the body.

Modifications and variations such as would be apparent to the skilled addressee
are considered to fall within the scope of the present invention.

20  Throughout the specification, unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the

exclusion of any other integer or group of integers.



15neans. 2. The nedi cal apparatus according to claim1l wherein the
piercing nenber is in the formof a needle or cannula. 3. The nedical
apparatus according to claim2 wherein {he sensing nmeans senses the
resistance to fluid flowrelative to the first end of the piercing
20menber, providing an indication to an operator that the first end

of the piergé @aiﬁmmlﬁ%'tﬁe‘lﬁ%rﬂ% hVe ad Folldwgredi cal apparatus
according to any one of e preceding clains wherein the fluid is

injected into the patient at a constant rate. 5. The nedi cal

appar at us @.Cﬁ &ipgl %&é@b%#aﬂhﬂ%bﬂacﬁﬂﬁ @%E@@; Hgg’é‘@ﬁétﬁiﬂ by apparatus

25providing p ses C rises a tube wthin e appara
wherein the a:mbprlses in fluid comuni cation with the piercing nenber
and contains a fluid 18 therein which is caused to pulse at a
predeterm ned repetition rate and pressure. 6. The nedi cal appar at us
accordi ng t o cl ai m holdve paroinghmefiberdhicgigh Whigh Utuidincayapasds, the piercing
suppl e 5 7. The di cal apparatus according to any _one of the

pp ITE h a%ﬁ \ég

precedithg clai ms RFPBER NBWBY A Fst 4dsadapted Ap '8 4 8 e §ijeﬁlsﬁ?ﬁqd
whi ch di spl ays th%n@ﬂ%@éﬁ%@'ﬁe%u?@d(?d“ fb'b@?’ht he notion sensor and

therefore indicates to rat or e first end of the
pi ercing nenber enters dlfferent regions of the joint. 8. The

medi cal apparat us aaﬁ'Fo‘PiBFl'é?ansa@ 3@ 1d d&é&ﬁrﬁe& fflﬁr Sﬂrthﬁ%ﬂ%ment of

10anmplifies the change in re on Torce as end oV
t hrough di f f er ent thé spigecing member as it passes through material d:ﬁerlng in

viscosity, wherein upon entering a cavity of the patient the motion
10 sensor means senses the change in resistance at the first end of the
piercing member which results when the first end of the piercing

member enters the cavity; and

an inducer comprising a pulse mechanism for delivering pulses to the
piercing member, whereby the pulses are measured by the sensor

15 means.

2. The medical apparatus according to claim 1 wherein the piercing member is in

the form of a needle or cannula.

3. The medical apparatus according to claim 2 wherein the sensing means
senses the resistance to fluid flow relative to the first end of the piercing
20 member, providing an indication to an operator that the first end of the

piercing member is in the cavity.

4. The medical apparatus according to any one of the preceding claims wherein

the fluid is injected into the patient at a constant rate.

5. The medical apparatus according to claim 1 wherein the pulse mechanism for
25 providing pulses comprises a tube within a body of the apparatus, wherein the

tube is in fluid communication with the piercing member and contains a fluid



9. The nedi cal apparatus according to claim1l wherein the pul se
mechani sm delivers force pulses to the piercing nmenber, whereby the
pul ses forwardly induce the piercing nggber whilst the piercing
menber is being pushed by 15the operator. 10. The nedi cal apparatus

rmos. adapt ed MoV of: Ealdd So BUSE AT R BB RiM0d BB Tefd o
direction aqgesslirag to the novenent of the apparatus wherein the
novenent of the mass and its inertial effects deliver the force

Dbt us S e Bt - o, B oo R RSl Blprrone

within the Qﬁﬂysupﬂanﬂh@ nmedi cal apparatus according to any one of
t he preceding claims wherein the sensor nmeans senses a reduction in

moai cap appal B 1A SPRRRIUE sCE it ic 30 BraMTahe ieertig nt herei

body is renukechppamtus ecphtictéd @ aeigpeay antd whigh a@ptéybxth@ meHSun@ﬁents
15. The nedi cal apparatus according to any one of the precedi ng c ai s

wherei n t he takpRFAMheBRHPN se85e an%mrﬁ@r@mleée% b thecaperait
| nto whi ch the. S 6f o MEID RIS Sl Ble emsz-y@nmh%gbm@ppar at us

accordlngto aiml l'ushi'ng eV|c I'S I'ncorporated
with the pul se nechanism 17. The nedi cal apparatus according to any

one of th c I e at,u r '
i ndi cati oﬁ8 \%ﬂ cﬁgé&g 1 aﬁ})gﬁ?@@(ﬁ oF anBatt?dP%EHéa.I %Og’lh%ﬁgﬁ vr\% ﬁﬁf‘%ﬂ ?ﬁ‘@éns
sounded \Ahernmbim&etheqrhamgena reactResfordabs tthe fifdt repid r@ode®thrbbgh different

pi erci ng nenber has entered the cavity.
tissue.

9. The medical apparatus according to claim 1 wherein the pulse mechanism
delivers force pulses to the piercing member, whereby the pulses forwardly
induce the piercing member whilst the piercing member is being pushed by

15 the operator.

10.The medical apparatus according to claim 9 wherein the pulse mechanism is
in the form of a mass adapted to move relative to a body in a forward and
back direction according to the movement of the apparatus wherein the
movement of the mass and its inertial effects deliver the force pulses, inducing

20 the piercing member forward.

11.The medical apparatus according to claim 10 wherein the mass is

incorporated within the body.

12.The medical apparatus according to any one of the preceding claims wherein
the sensor means senses a reduction in inertial kickback through the body of
25 the apparatus.

13.The medical apparatus according to claim 1 wherein the pulse mechanism

induces force pulses using an eccentrically mounted flywheel.



18. The nedi cal apparatus according to claim2 wherein the notion
sensor means i s capable of detecting when the needl e has reached a
synovi al cavity of a patient tyg alert the operator that the
needle is correctly placed in the 15synovial cavity. 19. The nedi cal

sccel or omeler e hdeeafe Fallint REFER A SRt oURRERE' & N norsrsin b
pi er ci ng mermgly i@Fembveadsioes tHapierany Mirebérdndlidiiatddigy A ByMhgeosi ty.
20. A nedi cal apparatus for admnistering an intra articul atar

i njection or 20aspiration, the apparatus conprises: a hollow piercing

nenber t hr‘%!ghe%’édibalféﬂﬁdﬂaﬁﬁébdé@ﬁ:ﬁm% thanpiopeCofMbe REGRTInd eMiMe vherein
first end adapted to pierce a patient, and a second end rel easably

secured to dhpcpparatus comprisaspa ifbishisandsviee e glean thededwdlytintchwhich the
di fference i he . Of the piercing nmenber as it passes
t hr ough mat eﬁ?&m%%‘?ﬂ%[%ﬁr@?%osity, wherein upon entering a
cavity of the patient the notion 20 sensor neans senses when the
first end he pi.ercin nber is.in the cayity; an oan. ..
| nducer | cofft NS MEY EaC o e inerisr Sa e Rt dhe duspiporthyice is

pi ercing mﬁh@érpo\*ﬁt@ﬂ@hﬁh ﬁh@%tﬂéé fRehahemeasured by the sensor
5means.

17.The medical apparatus according to any one of the preceding claims wherein
the apparatus comprises a visual indication which is highlighted or an audibie
10 signal which is sounded when the sensor means senses that the first end of

the piercing member has entered the cavity.

18.The medical apparatus according to claim 2 wherein the motion sensor
means is capable of detecting when the needle has reached a synovial cavity
of a patient to alert the operator that the needle is correctly placed in the

15 synovial cavity.

19.The medical apparatus according to claim 1 wherein the motion sensors an
accelerometer, to detect the difference in the movement of the hollow piercing

member as it passes through material differing in viscosity.

20.A medical apparatus for administering an intra articulatar injection or

20 aspiration, the apparatus comprises:

a hollow piercing member through which fluid may pass, the piercing
member having a first end adapted to pierce a patient, and a second

end releasably secured to a body;

a motion sensing means to detect the difference in the movement of
25 the piercing member as it passes through material differing in

viscosity, wherein upon entering a cavity of the patient the motion



21 . The apparatus according to claim1l wherein the sensing nmeans
further conprises a pressure sensor capable of detecting fluid flow
resistance. 22.The apparatus accordingdgo claim1l or 21 wherein the
sensing neans conprises a data | ogging systemthat records the

pressure profile during the 10procedure, .Jhe | cal appar at I
ccording to ol ai nEas0umends FoRReS SEL e C Aty B g BlerERE Thahier i i
transducer to neasws ea@hiaagas in pressure within the piercing nenber.

24. The nedi cal apparatus according to claim23 wherein a change in
resi stance 15at the first end of the piercing nmenber is detected by a

threshol d change ign ihB8cdr IENGRE a pulse mechanism for delivering pulses to the
piercing member, whereby the pulses are measured by the sensor

5 means.

21.The apparatus according to claim 1 wherein the sensing means further

comprises a pressure sensor capable of detecting fluid flow resistance.

22.The apparatus according to claim 1 or 21 wherein the sensing means
comprises a data logging system that records the pressure profile during the

10 procedure,

23.The medical apparatus according to claim 21 wherein the pressure sensor
comprises a transducer {o measure changes in pressure within the piercing

member.

24.The medical apparatus according to claim 23 wherein a change in resistance
15 at the first end of the piercing member is detected by a threshold change in

the transducer.



