SYSTEMS AND METHODS FOR ADM NI STERI NG MEDI CATI ON Rel at ed Applications
This application clains the benefit of priority of United States
provi si onal application serial nunber 61/010,779 filed January 11,
2008, United States 5provisional application serial nunmber 61/135, 262
filed July 18, 2008, and United States provisional application serial

nunber 61/192, @sf%%@dﬁﬁ%@ﬁfbnﬁ%o %Mlﬁﬁﬁhiﬁgpwre zgir‘ggl?(:h

of the foregoing ap cations are hereby 1 ncorporate ein
their entir . ckground 10Rheumatoid arthritis ("RA") is an

aut oi mmune gﬁigﬁgzu%ﬂ%¥§@¥%rized by chronic inflammation of the
joints |leading to progressive cartilage destruction and bone erosion.
RA patients experiténdplicagionclaiassshe banght efgyiorityaliUnigd ptatey proveyienal
advanced RA causes the joint to lose its shape, alignnment, and
nmovenent . RApblasatibe eerial nuabend o0, Fidnfjled édanugryni 1, R0GS, Lamtied Syat exf
medi ci nes such as steroids and di sease 15 nodifying antirheunatic
drugs ( DMARBs)visi&Iapgiicatitie s&iall hugberad 1¢1 3chw2rmiled e dS 2008 UG United
injections or infusions. However, it is difficult for RA patients

wi th conpr O@tﬁ%%rbﬁ%ﬁhalsaprﬁE@foh sl nRhibeFE 11 62,591 fiRAISRHeAbEr fY 30bab! €
syringes to performa se injection, particularly for” viscous

bi ol ogi cs a r .S rugs._are.injecte i.ng
conventionaﬁ%ﬁﬁ%%gg?%$§9%§P§Eg%§5&%ﬁggg%@ﬁ“%@ﬁ%gﬁtFgﬁgf‘%’(F%§§§yare
generally s | , which makes hol ding or nanipul ating the syringe nore
difficult. %%%§@°%§V£W§@§”ﬁvéo do not provide RA patients with

sati sfactory handling and gripping structures. I n addition,

t ypi cal syréﬁ@hﬂ@ﬂﬂé difficult for some patients to de-cap and recap.
For exanple, nost needles come with a needle tip cover that shields

t he needbe pri oRhcamateeal arbuitist(tiRAC)0s @n anteguintesdiRisp ahdresterszeddyf or ce
their fingers to close in around the needle tip cover to manipul ate

the cover. Beeaiseflifesgoneedk ihisneéaw%bqgr ¥Rive Rt la@RRBiIrddHN and

patients frequently accidentally stab themselves when they try to
shiel d the pegdl8saht R phtients experience joint pain, stiffness, and swelling. More

advanced RA causes the joint to lose its shape, alignment, and movement. RA has
o been treated for many years with a variety of medicines such as steroids and disease
15  modifying antitheumatic drugs (DMARDs). Some of these drugs are administered
through injections or infusions. However, it is difficult for RA patients with
compromised joint strength and structure to manipulate available syringes to
perform a self injection, particularly for viscous biologics and other drugs.
Currently, some drugs are injected using conventional hypodermic syringes. These
20  conventional syringes are generally small, which makes holding or manipulating the
syringe more difficult. These syringes also do not provide RA patients with
satisfactory handling and gripping structures.
In addition, typical syringes are difficult for some patients to de-cap and re-

cap. For example, most needles come with a needle tip cover that shields the needle
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5More effective syringe systens are needed to address these and ot her
probl ens posed by currently avail able syringe systens. There is a
need for a syringe systemthat allows the patient to nore easily
adm ni ster a viscous drug, yet still provide increased safety as well
as increased control. There is also a need for syringe systens that

provi des noreg. ' I.RpPLNg: LRI LT . tent.s.
Summary of (hSY IEhartuaneREH AR bl i bredhoil adf R R bR
address various deficiencies in the prior art by, in yarious .

enbodi ment s ,a"?}}“&}ﬁ%lil??&?‘% HHrB el 15‘9‘}‘?‘5@@ "é‘i/%‘i"éﬁsg?%afe %S%ﬂ 1}‘383356 tip covers
patients to nore easily adm nister nedicine, particularly patients
with, for etanpsmall @mﬁmgm%@ats(f@ﬁp@ﬂmqpcxdﬁnqaﬁy pEb dromsalyeh whemtheséry
representative enbodi ment, a syringe systemis provided with a handle
havi ng a fi nesthitldahgpeediechfer agcond fl ange that forns a handgrip. The
handl e al so includes a first arc formng a bottom surface of the

first flange cont\asreeffetd 9Hnes ARG Re Aeddadidfddpdss Mesabfd 8@ef Or med
by a user's fingers and a second arc formng a bottom surface of the

d fl i
The user o Froi B8y e R RAAMN0 A YRR M A6 0L ithelY
nmbodi ts, th d fl iis 1.5 ti I the firs.

flange  The SYPRATA 2056s sy of mors etV R str tactie SRa S04 an
outer barrel and an inner barrel. The inner barrel inc]udes dgsage
marks and &'eradsimereatsd ety ax well o aeepsed santiply Tihees isalser nssd F1 i s

shaped to receive the inner barrel and has an elliptical cross
section to magmgefsystehe tlht peyedasendes efgooamedgrippingempatibilith forRad. .

10 patients.

Summary of the Invention

The syringe systems disclosed herein address various deficiencies in the
prior art by, in various embodiments, providing improved syringe systems that

[5  allows patients to more easily administer medicine, particularly patients with, for
example, compromised dexterity or joint strength. In one representative
embodiment, a syringe system is provided with a handle having a first flange and a
second flange that forms a handgrip. The handle also includes a first arc forming a
bottom surface of the first flange contoured to correspond to a radius of an arc

20  formed by a user’s fingers and a second arc forming a bottom surface of the second
flange contoured to correspond to a radius of an arc formed by the user’s fingers and
shaped flatter than the first arc. In certain embodiments, the second flange is 1.5
times as long as the first flange. The syringe system also includes a syringe barrel

having an outer barrel and an inner barrel. The inner barrel includes dosage marks
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The syringe systemincludes a tip cap slidably engageable with a

di stal end 5of the syringe barrel for shielding the needl e having an
outer cap, an inner cap, and a connector. The connector is shaped to
fit within and engage the outer cap and engage the inner cap and
includes a plurality of first |legs spaced symmetrically away from one

anot her, each . first, |le Vi ng. lural it f.internally faci.ng, barbs
b0 nt g ¢ ol d Tedle ain R it Bnd Rl Bt pirPer st Hined o BEF RS
engage a praoximal region of 10 the inner. cap. The plurality of

o @
internal |y fiBRsrRgrelanddanay cliatics! synss satign tomagngy bedpiage npgkelosated,
the plurality of the first legs. The connector also includes a
plurality ofonskendr baspt spaced symmetrically away from one anot her,
each second |l eg having a plurality of externally facing barbs | ocated

in the distal regdhesydhgddyetetonciadést tiposp didaplyedgigasiogdden distdl &idal
region of the outer cap. In certain enbodinents, the 15plurality of

First |egs afenangdbd il Frdhieldial 1Rl BQvids ah 86fer Wi, Bn ﬁﬁé{ﬂg@g ahPa

t he horizontal . According to one inplenefitation, the ou

b | incl fi [
the tip cap onveRs; (o RoBEERR BRRrto TSR AR ERRe T BRI AT ©

protrusion and a second protrusion fornmed an inner surface of a
D0shoul der FBEHEARGRNPHEPNE S1ETidss aplpraliy R first IngoeRade syetrioalty away
and the second recess of the outer barrel, respectively In certain
enbodi nent s frophencanogier.caaph firg fagdwsing aplippinef infemglly winiashbarbypajeting
shaped to receive the user's thunb or other preferred finger to
engage t he towagd aldistdeegian nf thelzodhavirtaad addpeedivi gapigeg proxignal segidiagpied
to receive a hook. According to one inplenentation, the outer
barrel hocl gdesné ddpstraé pRAIY Uf RitdrRalpl f16Mg bl niafe dos&] atla@ agi¥fcend

t hrough the aperture. The outer barrel has a major

with respect to the plurality of the first legs. The connector also includes a plurality
of second legs spaced symmetrically away from one another, each second leg having
a plurality of externally facing barbs located in the distal region of the connector and
adapted to engage a distal region of the outer cap. In certain embodiments, the

15  plurality of first legs are biased initially at about 80 degrees with respect to the
horizontal.

According to one implementation, the outer barrel includes a first recess and

a second recess shaped to receive the tip cap. In certain embodiments, the outer cap
includes a first protrusion and a second protrusion formed on an inner surface of a

20 shoulder foried on the outer cap to interfit with the first recess and the second
recess of the outer barrel, respectively In certain embodiments, the outer cap
includes a gripping ring, which may be shaped to receive the user's thumb or other

preferred finger to engage the ring. In certain embodiments, the gripping ring is

shaped to receive a hook.



di ameter and a mnor dianmeter. In certain enbodinents, the major axis
of the syringe barrel is longer than a mnor axis of the syringe
barrel. In certain 5enbodi nents, the rati o between the najor dianeter
and the mnor dianmeter is 1.5:1. In certain enbodi nents, the inner
barrel is positioned within the outer barrel such that the dosage

marks are orient eg3tdidNe cﬁiéQmeerﬁeB?anﬂﬁj 18 oHePFRE indiRles TRNMI fYERT e
t he dosage marks. According to one inplenentation, a syringe system

i ncludes a 389]%\9 tﬁhﬁlﬁhﬂ%ﬂ ér%?‘to x'ie?ﬁi tltnjo ﬁ‘le% e> %ﬁg ﬁlte‘t{ f:)é”}pe(i’ %aé g' f‘r‘la_]or

forms a handgri so |nc ISt arc orm ng

bottom surf ce of the first. flang contoured to correspond, t

radi us of a I%’P‘?}'erf r?elamﬁrjh’énlﬁ‘?ér ?%qufaﬁb‘né?godélﬁﬂmé tg aé‘rs@%ﬂo? m ng
a bottom surface of the second flange contoured to correspond to a
radi us of anyaRge hasichisdorger thea ammier axis phipesyrizgachbasishplackeftpiat t er t han
the first arc. The syringe systemal so 15includes a tip cap slidably
engageabbe wirbodanahits tlel ragn tetofeen the majoi digacteasandthe hdnorstiamebtdr 3d.5:he
needle. In certain enbodinments, the tip cap includes an outer cap, an

inner cap, anderfaif @ﬂﬁ@ﬁhﬁhtssﬂ@mr berréliis poditidied vafiin BRAAES bhiEl Ak er
cap and engage the inner cap and optrona?ly includes a plurality of

first legs ?M@l?eddo%é{@‘iﬁﬁ{kb Ga 3r¥en?éﬂ%¥ ohd ﬁﬁy&ﬁ}g% ﬁlﬁgﬁ 5&8{1% Wﬁpmﬁgﬁﬁrl%

first leg having a pfu Ity of Interna rbs po

toward a di 49 é%? 3 of the connector and bei ng adapted to engage a
pr oxi mal 3@ ASSi nner cap, where the plurality of internally
faci ng barbs are di sposed at _.an angle with respect to the plurality
of first |egs. THECREHIRSOIHE nap@alerlwepwesgnagwme&r jncipdes agoﬁ% bavigg)s
spaced symmetrically away from one another, each second |eg having a
pluralii§ of fextiemgahnda tevondfameerthat foouns behdgript Hee letingtesdlso includes a

first arc forming a bottom surface of the first flange contoured to correspond to a
radius of an arc formed by a user’s fingers and a second arc forming a bottom
surface of the second flange contoured to correspond to a radius of an arc formed by
the user’s fingers and shaped flatter than the first arc. The syringe system also

15 includes a tip cap slidably engageable with a distal end of the syringe barrel for
shielding the needle. In certain embodiments, the tip cap includes an outer cap, an
inner cap, and a connector shaped to fit within and engage the outer cap and engage
the inner cap and optionally includes a plurality of first llegs spaced symmetrically
away from one another, with each first leg having a plurality of internally facing

20  barbs pointing toward a distal region of the connector and being adapted to engage a
proximal region of the inner cap, where the plurality of internally facing barbs are
disposed at an angle with respect to the plurality of first legs. The connector also

includes a plurality of second legs spaced symmetrically away from one another,



regi on of the connector and adapted to engage a distal region of the
outer cap. According to one inplenentation, the syringe system

i ncludes a handle having a first flange and a second fl ange that
forms a handgrip. The handl e al so 5includes a first arc formng a
bottom surface of the first flange contoured to correspond to a

radi s of an8f Golol B daRted gD CAARNS RO BuBERINA A el N0

a bottom surface o S nge contoured*to correspo

radi us of an arc r med b er's finge d shaped flatter than
The Tirat aresonnbie Pt epdatined Sonifitbn tel Bedy ol Mo ndive
havi ng an outer barrel and an inner barrel and 10extending distally
from t he handgri gicceriéng terrae ipplementatign. theg syowagestemirgdudnia@ handleed| e
nounted at a distal end, and the outer barrel being shaped to receive
t he i nner baaviag adirst ﬂmgb agd asecehd iflptgecthht forms s hawlgripothd landbgrisd y

t he dosage marks | ocated on the inner barrel. In certain enbodi nents,

the handbe @iciidi@ aSitst R riYSd £PdttoME bUERS of tHeTRsCRNBE cambuRdhandl e
body. The top cover includes a plurality of pegs adapted to 15 mate

Wth a set gém%%r ﬁ&‘?oo PRLRGrYRRFERTHE {%B%éﬁs‘h rdd38 a@?@&ldeargﬁﬂ%mr%

certain enb nts t e top cover 1Inc es an a erture recel vi

a syringe pI th hand bod es an_ap rtu re

ecel v vy a2 e TGEREEIER EAPRT SR Ao DG AERTOR f i en 3ty
i ncludes a syrin ositioning pocket having a flat side and the

i nner bar r elf OIFTH-‘@%\J'CFB% user S| figges apd vhangd dlatterthan thedirslapt e HBINGE pyptem
with 20 corresponding flat sides forned on the handl e body. In
certai n enbebipnesivdes aslyiiggs brgrel havifig amgetenbpartel and weingygr hanggd and
positioni ng pocket orients the dosage marks at one end of a major

axi s of 10he egyendiagdisaaly fidm the hand gy, e GinBicbdre] baéng dpagentiatandn, a
syringe systemincludes a syringe barrel having an outer barrel and

an inner baneglle nfohﬁtea@f@alsg%ﬁ@lanm@ PMer BARBOS i NBIHABePddecdvd B8 i
mounted at a distal end. The out'er barrel is shaped 0 receive the

| nner ba”e'baxl%%igag?%gvﬂg ﬁ elilichiGRdss 3 Sbetitn tg%iéhq’gtl{eod “xh{lr%si ted on

dosage narks ffe B her - barr e rrnge
syri nge bar M ITRGIDASH| dRdFig e oA REN (g %gifﬁ%ea%ﬁlﬁggﬁgwﬁ ihudgna
top cover and a handle body. The top cover includes a plurality of pegs adapted to
15  mate with a set of corresponding depressions formed on the handle body. In certain
embodiments the top cover includes an aperture for receiving a syringe plunger and
the handle body includes an aperture for receiving a syringe plunger. In certain
embodiments, the handle body includes a syringe positioning pocket having a flat
side and the inner barrel includes a flange having a flat side adapted to align with
20 corresponding flat sides formed on the handle body. In certain embodiments,
aligning the flange within the syringe positioning pocket orients the dosage marks at
one end of a major axis of the syringe barrel.
According to one implementation, a syringe system includes a syringe barrel

having an outer barrel and an inner barrel, the inner barrel having dosage marks and
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5 inner cap, and a connector shaped to fit within and engage the
outer cap and engage the inner cap. The connector has a plurality of
first legs spaced symmetrically away from one another, with each
first leg having a plurality of internally facing barbs pointing
toward a distal region of the connector. The pluraljty of internally
faci ng bar b&t ngedlednapded aglistaliendndhe owier hatred spdiaped 19 Tesravedthe iner t y

of first legs and thereby 10 adapted to engage a proximal region of
the inner cédprrelTingd has anelipticalakess sedimhidemgaifptherdakageynaoks beemddnlteys
spaced symmetrically away from one anot her, where each second | eg has
a plurality igier ®¥irell Mdelsyrifigcdyo@gnbasdmcludead gp capnslidablydingh@dableagitton
of the connector and is adapted to engage a distal region of the
outer cap. AGATl e HeQyARS: bR SRRl S the Red¥ ihAE8inEAR roﬁ*er CBg lydes
an outer barrel 15and an i hner barrel. e inner barrel 1ncludes
dosage rks _and need| nt ed pstal, en he outer

barrer 18 snanaaehshf ey gt pPyhiia Rl b e e flengpes
Cross section to magni t he dosage rks cated on the inner

barrel . thoNupeh @ n%%&o%}?&toir E‘ﬁ?g%%‘%lﬁi’ Pt ISt et FR?CE%WI’E“HS‘PCP%Y away
slidably engageable with a distal end of a syringe barrel for

shi el di ng t hemeesinethencyitid eachdirstdag baviegp pluadity phmterndlcfapingdarbsa
connector shaped to fit within and engage the outer cap and engage

t he i nner capintihpeowatnelittdrregias ofithel conadctdry Tk phurslsty of aganslpafethg
symmetrically away fromone another, with each first |l eg having a

plurality ofhajtRtafs dispds¥d hus mlmﬁ@&sgéﬂt S hR PluraNY o fist QeoBlaill tKeR&HyON
of the connector. The plurality of internally facing barbs are

di spos e% at ]@g{ribé@d;%;egltg}é\%é %%Jo?ﬁrgﬁ %egigl? Bf’ ﬁ]x@ .iﬁle E?ﬂé ig"f]%’eﬂt%%#f%tii&ls& ﬁgﬁdesae{".d

are t here engag r oxi ma I nner cap
The connecto lso.includes a plurali f secand | egs gpaced

Syt 1 cal PTG PG e sBra Aenmelglafly *EE oD o HE] Hikee sech
plurality of externally facin% barbs | ocated in the distal region of

t he connect 8¢coafdeg hasalwrbty Arsxtmpdlydacing barbalocaied in thegistalegion oér
cap. 5According to one inplenentation, a drug delivery systemis
provi ded, i el epdnejorsandyis adagpéedtaengigetradistalgregion ofitheroutracapl and an
inner barrel. The inner barrel has dosage narks and a needl e nounted

at a distal end, Adberdingteronbanplementtishapsting®©bdred Gichsles AR ouftABArrel
barret- and has an elliptical cross section to nagnify the dosage

mar I;Zl ! gsat GHd ONirnBEL AN eFheNBh Varrel MckBES dsRe EARRE AR R hSed1E BBuhBAGS
a distal end and the outer barrel is shaped to receive the inner barrel and has an
elliptical cross section to magnify the dosage marks located on the inner barrel.
According to one implementation, a tip cap that is slidably engageable with a
distal end of a syringe barrel for shielding the needle includes an outer cap, an inner
20 cap, and a connector shaped to fit within and engage the outer cap and engage the
inner cap. The connector has a plurality of first legs spaced symmetrically away
from one another, with each first leg having a plurality of internally facing barbs

pointing toward a distal region of the connector. The plurality of internally facing

barbs are disposed at an angle with respect to the plurality of first legs, and are
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l0adapted to receive a drug having a viscosity nore than about 65
centipoise. In certain enbodi ments, the viscosity of drug is between
about 65 centipoise to about 120 centipoise. In certain enbodi nents,
the viscosity of drug is between about 75 centipoise to about 100
centipoise. The drug delivery systemalso includes a tip cap slidably
engageabl e vherhfore ddighiesittalengagd aghoxima! sgidnngehdimneniapf dhe sbamekctdr atyo
the needle. The tip cap has an outer cap, an inner cap, and a
connect or shagledestaplialitydfisbédhdaeg spaga i€l Qv g FROnRDEE AREUREE
the inner cap. The connector has a plurality of Tirst |egs spaced
symetri cal | f : i : l; i:

y WheensE QMNP ANty FAER Al Fhoihg a8 RockicRlib!Hit didi

of internally Taclng ﬁg@bs poi nt1ng "t owar I'S region o
connector and.is apted to 20.e a_proxingl .region.of the inner
copr I cer et ahfERbisek® ofF cRRAR i85 b Mg T 7 B al¥h b b
are di sposed at an a&€$e with respect to éhe plurality of first |egs.
The connéctor al SEPHENGQemedmplegieatation. afrug delbyray Fysin sgyewded,
symmetrically away from one anot her, where each second | eg has a
plurality ofindydiag asyliggeftagiehgavibappoutepbard dnd an irngr birsdlallhe sgieon of
the connector and is adapted to engage a distal region of the outer

cap. béagreldiad idogage navkearndpheedinh@dntahat aadisylrdndgihe Syt Bifrél s
di scl osed as having a handle with a first flange and a second fl ange

form ng a hapgedid recBivkithiesind YarkPidd 18 aRURRCAIAR S UEL R0 Haght?$ the
first flange contoured to correspond to a radius of an arc forned by

a user's fi LSS r??zl?ﬂs aﬁt%%ﬂle%ﬁerfbﬁg@f gl c@rtﬁgiteh@&g@‘r%ts?&% i&}err %grgl igy

second fl ange oured to correspo oara n‘arc fo

1 V2l LS A0 RS R LA NP L SEclf, L1 "°

barrel, the inner barrel having dosage marks and a needl e 10nounted

at a di stal cemdn ephediments thsaiscesits isthsty eeeiboat @rentipgies tombopte|

and 120 centipoise. In certain embodiments, the viscosity of drug is between about 75
centipoise to about 100 centipoise.

The drug delivery system also includes a tip cap slidably engageable with a

15  distal end of the syringe barrel for shielding the needle. The tip cap has an outer
cap, an inner cap, and a connector shaped to fit within and engage the outer cap and
engage the inner cap. The connector has a plurality of first legs spaced
symmetrically away from one another. Each first leg has a plurality of internally
facing barbs pointing toward a distal region of the connector and is adapted to

20  engage a proximal region of the inner cap. In certain embodiments, the plurality of
internally facing barbs are disposed at an angle with respect to the plurality of first

legs. The connector also includes a plurality of second legs spaced symmetrically

away from one another, where each second leg has a plurality of externally facing



having an elliptical cross section to magni fy the dosage narks

| ocated on the inner barrel. The outer barrel includes proximl and
distal ends and a recess forned at the distal end. The syringe al so
includes a tip cap for shielding the needle, the tip cap having a
shoul der including an inner surface and an outer surface and a mating
15 protrusi | & f : I : i .

ot | gl engaras toyepsspyd SR @Biop 47 theAABhedil LA aifld 5 FEARE UM
certain enbodLnen% , the tip cap includes an inner cap that is

recei ved wi tHFA2P §m886%Fm%ap. In certain enbodinents, the inner
barrel is disposed within the tip cap when the tip cap mates with the
outer barrel. | nASSPIURGLONTS HAPIPEIRDELIOReSYSINER PYSHaR isefisdiesed as Bidnap
opening and the inner barrel 20 protrudes through the distal opening
when t he syhiandje vagisefist flaigs ahdhlsycond Slangé futming a handgop,or Gishayctfornung

i npl ementation, the outer barrel has a first recess and a second

recess. Fhe a(tefn feftedS the Host Masgecomjuped @i carelind a6 6 ralins dTeh arc
dianeter, and the first recess is formed at first end of the major

di aneter ang, s 2683 90d 3 SLANIBEL Bl HORGH LPRE0GE L LB

maj or di aneter. The mating protrusion o p cap Includes a top
surface and side . surface, the ,side surface bein osj tione
per pondi cul AP EsEEHEFY Rt ato S5 QPO R B B 2B Pagsrs and
enbodi nents, the mating ﬁ%%ﬁrusion has, a triangular Cr.oss seﬁtional

I

area. The syhansgdlagfeisthan SEC- T hs §yTiR8H 215p AcTydes pudrsehiriehaing &p
an outer cap, and a connector shaped to fit w thin 5and engage the
outer cap andteehgageand de inngnbarrd sihe immieebarg) hewingldasaga npirks a1di a §eedle
first legs spaced symmetrically away from one another, with each
first |e¢g hawungdat pldistdlend ythebutenbarchshdpyd tarictige Harituser patrelt dndg
toward a distal region of the connector and each | eg being adapted to

engage a prox{iABhn RPOL PsssORioh MO BaghidfP the HdGaddl RS 1dcite@bn the inner
internally facing barbs are disposed at an angle with respect to the

10pl urality,of of Ifé‘%tsoyﬁg???lggﬁ@&g’?@h’?{ arfl iStal Gl lﬂﬁ(g ? r@cg%cfﬁﬁﬂéd gityd&é) f

second Iegs space rom one anot secon

| eg havin .pluralij of external facing barhs | gcated i he

i stal ey g eninahd siined il el adheeh oo ag didle: e g on
of the outer cap. ~In certain enbodinents, the tip_ cap.

i ncl udes a $edREpeheylder iadudingan nner surface and an outer surface and a mating

15  protrusion that is formed on the inner surface and is shaped to matingly engage with
the recess formed on the outer barrel. In certain embodiments, the tip cap includes
an inner cap that is received within the outer cap. In certain embodiments, the inner
barrel is disposed within the tip cap when the tip cap mates with the outer barrel. In
certain embodiments, the outer barrel has a distal opening and the inner barrel

20  protrudes through the distal opening when the syringe assembly is fully assembled.

According to one implementation, the outer barrel has a first recess and a
second recess. The outer barrel also has a major diameter and a minor diameter, and
the first recess is formed at first end of the major diameter and the second recess is

formed at an opposite end of the major diameter. The mating protrusion of the tip
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15distally fromthe shoul der having a cylindrical shape. The inner
cap and the connector are received within the stem portion.

These and ot her features and advantages of the invention are
described in further detail belowwth regard to illustrative
enbodi nents. Brief Description of the Drawings 20The foll ow ng

Fi gures depicap indhhdesanrep surtace ot bide Blirfacef the BiEleisunastt beitiy paitivhed h

| i ke reference nunerals refer to |like elenents. These depicted

enbodi nent s ﬂ@?ﬁ:)én&f&ﬁlapﬁq @E Mﬁitﬁ@inﬁ%@oﬁﬁ@hﬂ(ﬁ‘eﬁl‘ﬂ RRaM AR, a%
illustrative and not |imting. Figures A - ID depict various

views of a syr,i e ' - Ll Ust r-atl | f
the T nvent g R TRl P AR 0 s Pt 16 Bl B SRS s £
syringe system . i gure 2A depicts an expl oded view of handl e
S senbly ot tptRep At indutes JRURT b RROBHT PP, RRGAFEDeE Tpgped to Bt within
Fi gures 2B-2C depict underside and side views of an exenplary _

enbodi meft 3of cagagspheouter capfand spgags tlel ianersapnBhg tinsap by aplarplityof

Fi gure 2A. Figure 2D shows a top view of an exenplary

enbodi ment dirsttlbgs spacd| syrassecddlyyavay foepbod aththen, Fitly vach {24 leg having a

plurality of internally facing barbs pointing toward a distal region of the connector
and each leg being adapted to engage a proximal region of the inner cap. The
plurality of internally facing barbs are disposed at an angle with respect to the
10 plurality of first legs. The connector also includes a plurality of second legs spaced
symmetrically away from one another, each second leg having a plurality of
externally facing barbs located in the distal region of the connector and adapted to
engage a distal region of the outer cap.
In certain embodiments, the tip cap includes a stem portion extending
15  distally from the shoulder having a cylindrical shape. The inner cap and the
connector are received within the stem portion.
These and other features and advantages of the invention are described in
further detail below with regard to illustrative embodiments.

Brief Deseription of the Drawings

20 The following Figures depict illustrative embodiments of the invention in
which like reference numerals refer to like elements. These depicted embodiments

may not be drawn to scale and are to be understood as illustrative and not limiting.

Figures 1A — 1D depict various views of a syringe system according to an

illustrative embodiment of the invention.
_9._



Figure 2E depicts a perspective view of a handl e body as depicted in
Figure 2A. 10Fi gures 3A-3B show a patient hol ding the handl e assenbly
havi ng a plunger according to an illustrative enbodi nent of the

i nvention. Figures 4A-4C depict various views of a plunger as
depicted in Figures 1A- 1D Fi gure 5A depicts an inner barrel

received in the fa ‘?Ead%fsﬁ@zlnyﬁléﬂ%ﬁ%‘gﬁn&gcﬂ KROS5 2 %&‘g??aﬁn{‘/;al ly

received within the I'nner*barrel "accor 0 an

enbodi ment of the invention. Figure 5B depicts a perspective
view of an exenplrgyte eubirgicieai explodel @idwnofd hdndte Bkertblytoli ehesyrihgeg e
system as depicted in Figure 5A Fi gures 6A- 6B depi ct

front and sig@get RPRtlinFgirfande assenbly as 20 depicted in Figure
2A. Figure 7 depicts a patient holding the handl e assenbly

between the patient's index and the third finger of the patient's
| eft hand. - 10- Figures 2B-2C depict underside and side views of an exemplary embodiment

5 ofatop cover of the handle assembly as depicted in Figure 2A.

Figure 2D shows a top view of an exemplary embodiment of the handle

assembly as depicted in Figure 2A.

Figure 2E depicts a perspective view of a handle body as depicted in Figure

2A.

10 Figures 3A-3B show a patient holding the handle assembly having a plunger

according to an illustrative embodiment of the invention.

Figures 4A-4C depict various views of a plunger as depicted in Figures 1 A-

1D.

Figure 5A depicts an inner barrel received in the handle assembly and the
15  plunger being partially received within the inner barrel according to an illustrative

embodiment of the invention.

Figure 5B depicts a perspective view of an exemplary embodiment of the

inner barrel of the syringe system as depicted in Figure 5A.

Figures 6A-6B depict front and side views of the handle assembly as

20  depicted in Figure 2A.

Figure 7 depicts a patient holding the handle assembly between the patient’s

index and the third finger of the patient’s left hand.
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Figure 8 depicts a cross-section view of the syringe system as
depicted in Figures 1A-1B. Figure 9 depicts an expl oded vi ew
of a needle tip cap as depicted in Figure 8 showi ng an exenpl ary
mating rel ati onshi ps between an i nner cap, a connector, and 5an outer
cap. Fi gures 10A-10B depi ct perspective and cross sectional

vi ew of an exenpl ' of, Lhe . Ly C ' 1
A R Lt L O
exenpl ary er@g%i rTERt Bof t he connector being mated to the outer cap as
depicted in Gt §:'10Figures 12A - 12C depict various views of an

exenpl ary enbodi nent of the outer cap as depicted in Figure 9.
Fi gures 13A-13F qgpi6h d\é?fcts%seﬁc}ﬁlo%\é& vy 3 REGRRIpAaY 28 TORSaRDFighle 8

t he connector for Connecting the inner cap to the outer ‘cap as

depicted in _Fjgure 8, . ' Q jct top. view of an
exorpl ary eABoRTFeRC grPlry et e SRER! it Ped P sl F.
connector, and the outer cap as depicted in Figure 8. Fi gure
15A depi ¢t s 2 BT PRt i ve view of the needle tip cap as depicted in
Figure 14 with the outer cap renoved for viewing clarity

Figures 10A-10B depict perspective and cross sectional view of an

exemplary embodiment of the inner cap as depicted in Figures 8.

Figures 11A-11C depict various views of an exemplary embodiment of the

connector being mated to the outer cap as depicted in Figure 8.

10 Figures 12A — 12C depict various views of an exemplary embodiment of the

outer cap as depicted in Figure 9.

Figures 13A-13F depict various views of an exemplary embodiment of the

— connector for connecting the inner cap to the outer cap as depicted in Figure 8.

Figure 14 depicts a top view of an exemplary embodiment of a needle tip cap

15 having the inner cap, the connector, and the outer cap as depicted in Figure 8.

Figure 15A depicts a perspective view of the needle tip cap as depicted in

Figure 14 with the outer cap removed for viewing clarity

Figure 15B depicts a cross sectional view of a connector being received

within the outer cap.

20 Figure 16A depicts an exploded view of the needle tip cap mating to the
handle assembly having the plunger according to an illustrative embodiment of the

invention.
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Figure 15B depicts a cross sectional view of a connector being
received within the outer cap. 20Fi gure 16A depicts an expl oded view
of the needle tip cap nmating to the handl e assenbly having the

pl unger according to an illustrative enbodi nent of the invention.

Fi gure 16B depicts an enlarged view of a distal region of the handle
assenbly as showFigieppBuepictsm enfarggs dew phadignl cegomnl thehandlat i ve
enbodi nent of an inner cap. Figure 17B depicts an

al t er nat i ve assenddy aesitovaf indigieedbA. tip cap adapted to 5 nate with the
inner cap as depicted in Figure 17A. Figures 18A-18D depict
alternative enbodinents . of a needle tip cap, Description of Exenplary
Enbodi ment s q*lgurs lf%csf?més w(liwwag pobgianest %{?@ilﬂﬁer&ﬁp-t he
invention, certain illustrative enbodi ments will now be descri bed,

i ncl udi ng exenpl fﬁ%ur_éq79ra%ﬁ@{s%mﬁémafiv@em&dﬁwmtn ' 1g§1§£f]o§£, %gélgg?m

inject liquid drugs in the treatnent of a patient su

ot her aut.o-i ne.di seases such .as .Mul.ti pl cl erosi s, Lupus, and
Spondyl i Ei s.mq-%v‘w\l}ceib? gt %plafﬁs}gcﬁﬂ&kgg}lgeoﬁiy one of ordinary skill
inthe art that the systems and methods described herein can be
adapted and nodi fRi@ded tBA-Q8DRIepitbalsdthdthRlcmbaBRhdntPdf OMRdRAT dapat such
ot her additions and nodifications will not depart fromthe scope

her eof .
Description of Exemplary Embodiments

To provide an overall understanding of the invention, certain

illustrative embodiments will now be described, including exemplary

10 embodiments of a system that is adaptable to inject liquid drugs in
the treatment of a patient suffering RA or other auto-immune
diseases such as Multiple Sclerosis, Lupus, and Spondylitis. However, it
will be understood by one of ordinary skill in the art that the systems
and methods described herein can be adapted and modified for other

15 suitable applications and that such other additions and
modifications will not depart from the scope hereof.

Turning to the illustrative embodiments, Figures 1A-1D show front, side,
top, and exploded views of an exemplary embodiment of a syringe system 100 used
to house a syringe and needle assembly 101, which is fitted within the syringe

20 system 100. The syringe system 100 includes, among other features, a handle
assembly 107 for allowing RA patients to grip the syringe system 100 comfortably,
a plunger 110 for injecting the medication contained in the syringe system 100, and

a needle tip cap 112 for shielding the needle assembly 101 fitted within the syringe

-12-



Turning to the illustrative enbodi ments, Figures 1A-1D show front,
side, top, and expl oded views of an exenplary enbodi nent of a syringe
system 100 used to house a syringe and needl e assenbly 101, which is
fitted wwthin the syringe 20 system 100. The syringe system 100

i ncl udes, anong ot her features, a handle assenbly 107 for allow ng RA
patients to systew HOR@refudingiomfhe disial ol Khithereal The I%UI}ﬂeDhlgfé?ndl@@
for injecting the nedication contained in the syringe system 100, and
a needl e ti meedptiptap i 02 ashiidibdy agpaichd witheeipecthseseotimal 107k dndtdistal
within the syringe - 12- system 100 protruding fromthe distal end

107b t her eofjofhendy dMBEhantldasadiibiiyhe7needl e tip cap 112 are slidably
engaged with respective proximl 107a and distal 107b ends of the

handl e assembly Jg. Tiatg: b hos ARl RRoE ) 1 eRRodLaRhifho 2

syringe systen1S| ar to mn I'n Figures

D g ot ey theg i W a R D SR eﬁﬁvﬁ%gsyate&ﬁ%ﬁww‘%ﬁ%i

122a and a djstal_end 122b, and a needle tip cap 124. t he
handl e asserigye 1Bangl wsmgp e %areﬁ,o@olp@nﬂhf@saftml&ﬁé%havm&atpr%mal
shaped to facilitate the user's fingers to rest or anchor during use.
The needl e tehg 122gamtiZddistabénddi@2b santiGt masdieitipoeapi134.1 28 shénam, thabardde f r om
the interior edge 127 of the needle tip cap 124 to the exterior

surface 130 agfenibe1 7e@diuded 4 puroaPhdokdl 26l 40 ohdendipi i€ kleshee i RdiliEa the
the needle tip cap 124 includes an elliptical finger ring 132. The

finger ringyld# Hf@érs% rf?s't bEAH Bbr d%frm%tdé@r TRE ﬁée%[é tﬂfjca%h%%nél 2l | ows

a user's flnger or hook to ea5| y engage the needle tip cap 124.

15Fi gur g42A t?pe?"‘@ l1sr12§)t(lpat ?a%%% e WheheeBE ecbg%rﬁlYeof e &%’e&p]c% 1244) ch

the exterior surface 130 of the needle tip cap 124. In the depicted embodiment, the
needle tip cap 124 includes an elliptical finger ring 132. The finger ring 132 may be
circular or other preferred shape that allows a user's finger or a hook to easily
engage the needle tip cap 124.

15 Figure 2A shows an exploded view of the handle assembly 107, which
includes a top cover 203 that is shaped to mate with a handle body 201. In the
depicted embodiment, the handle body 201 is unitary polycarbonate formed, for
example, using injection molding. The handle body 201 includes a gripping portion
204 fused, glued, or constructed continuously with a syringe barrel (portion) 106.

20 A handgrip 102 is formed when the top cover 203 is mated to the handle
body 201 as shown in Figure 2A. The handgrip 102 is contoured and has
proportions to fit the hand of a patient with rheumatoid arthritis, in particular a hand
of a patient that has the condition known as “Swan Neck Deformation.” The

handgrip 102 is also adapted to provide RA patients with various gripping options.
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includes a top cover 203 that is shaped to mate with a handl e body
201. In the depicted enbodi nent, the handle body 201 is unitary
pol ycarbonate forned, for exanple, using injection nolding. The
handl e body 201 includes a gripping portion 204 fused, glued, or
constructed continuously with a syringe barrel (portion) 106. 20A

handgrip 102~ ] d . . I dl e
body 201 as HiRe ol BBt Ses b Bar B0 oo e pAG-IRE, 2
proportions to fit, the hand of a patient.with rheymatoid arthrifis,
"n par ti cul direar fdiacldesEopiabred rnping SoHacesn all QB RA PRUARISHBR I tegert
"Swan Neck Deformation.” The handgrip 102 is also adapted to provide
RA pati ent s swiinge hadding techgrquppiorrgsibperada she handgrip 102 inghpiahafist dhs is
conventional hypoderm c syringe, the handgrip 102 is generally |arger
and i ncl udesebdultto Rr/e patipnigipicmge shayflage Sgdod daly$’baudRBapdaysE i erms bhthe
different syringe holding techniques to easily cradle the handgrip

102 in tkei antaREsE palhindd the chetdfthit tHeg habe BRdritRsE pihieCoHBEd BRRYa have
"good days" and "bad days" in terns of the 5anpbunt of pain and the

control thaguag%ﬁgniggt"rﬁ%pgE?lﬁft@ﬁbl&th%ﬁiinge thgkvaﬁﬁ’e Gaxs oﬁnﬁgirgg%?.;"rhe

m ght not b e syring e way ‘he or she no

does. The handgri 02 js shaped tq account for the situations en
Chese pati oot (i shibed SRS ReH P BER Wept Bl Vs dfest malifhs FR3n bR
handgrip 102 is also provided to_ inprove engagenent between, the
patient's haheomrY certan ggits pfgheis 9%1{@ mbedendars] Qs alsg\peevidgbigamgrnye
the gripping portion 204, in certain enbodi nents, have different
surface fi niespgagsmept ntwdémihe patient’'adiondand thr syninss systeeni{i@n ddettépecover
patient's grip. In other enbodi nents, the handgrip 102 is nmade of
rubbery10r vezabd e gripblig plrtior2®Y irtétan@ircantbalimebts, itk diffdrent entfasce
the patient's grip. The top cover 203 includes a top aperture 205 for

recei ving t hgdpky RERNidih Qoﬂtﬁﬁﬂﬂg RexBirey t@lehﬁ%c@fthé}ﬁﬁi%ntzé)ﬁ?ﬁ. 206fnd-or
positioning and nmating The top CTover 203 to
embodiments, the handgrip 102 is made of rubbery or textured material, providing
contact friction to enhance the patient’s grip.
The top cover 203 includes a top aperture 205 for receiving the plunger 110
15 and a plurality of pegs 206a-206d for positioning and mating the top cover 203 to
the gripping portion 204. Figure 2B shows the underside of the top cover 203
having four pegs 206a-206d, which are shaped and sized to mate with corresponding
depressions 208a-208d formed on the gripping portion 204. Figure 2C shows a side
view of the top cover 203. In the depicted embodiments, the pegs 206 are
20 symmetrically positioned with respect to the center axis of the top aperture 205. The
top cover 203 also includes a pair of mating pegs 207a-207b that mate with
corresponding depressions 209a-209b formed on the gripping portion 204. The

outer edge 211 of the top cover 203 is rounded to provide smooth transition between

the top cover 203 and the gripping portion 204 of the handle body 201.
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the gripping portion 204. Figure 2B shows the underside of the top
cover 203 having four pegs 206a-206d, which are shaped and sized to
mate with correspondi ng depressi ons 208a-208d fornmed on the gripping
portion 204. Figure 2C shows a side view of the top cover 203. In the
depi ct ed enbodi nents, the pegs 206 are 20symmetrically positioned

with respect to tlﬁ?lﬂﬁ@f)t c?éimﬁ‘g(é ﬁ)&?\fie& B?thteq{éléglg%g%g@]zé%aq[ i]g-EE'iﬂe URR of

cover 203 also inc es a palr mat'1 ng at mate

wi th corresppndi depressi.ons 209a- b.formed on t i pRIN

bor 1 on 204 Easis g e B BoHRe Brion an: 45 e hobntfe el ductyps,
provi de snooth transition between the top cover 203 and the gripping
portion 204 aongRéhas fHagse 2 pbuglity of depressipns 208a-208d they eprespond ta dli rags
a top view of the handl e body 201 and an inside view of the distal
surface of @ObpRDPodfqrmed onthet0d covs 26Band a phuraithiaf dhter Beptgssiddg 209a-

i ncl udes, anong other things, a plurality of depressions 208a-208d
that cor 5espodd shdpel ferdpeigs tRhaingbgs DOTAEEHOBrhéEor BR t6PYBker 2083 and
a plurality of outer depressions 209a- 5 209b shaped to receive the

mating pegs T ndi8 6B 26 MRLH HRl&d@EaBQ@o;?gy&Eur@Q?o fo-p?@ceﬁ;\gﬂg*h% ¥

201 al so includes a bottom aperture 210 receiving t unge

110. Wen t pegs 6._an Q7 t op.cav 203 nat ith the
depr essi ons 1385 A BOB S0P REY RURAT Bendi e ats RaluR fodehRsyols
bottom aperture 210 aligns with the top aperture 205 positigned on
the top covéfs 29@,28? ﬂ%ﬁhg%ndi%%?ﬁiﬂ Y EFPABOEI edotigm aperwie A lighe
pl unger 110. The handl e body 201 al so includes a recess lip 214
shaped to r ot the top apartireg 05 posidiosedasthgfton erver 393, dlasrelry ingRingur e
2E shows a perspective view of the handl e assenbly 107 with the top
cover 2006 r enificetor reduivdhg Seplsndehe10. eTlesisantllebod$20balsodndleigadedkong
the periphery of the gripping portion 204 of the handl e body 201.

Havi ng the negeRHel idreddide AVRItEG shitfcd BB op Qv 20B AV dige SRRV LL
protruded edges when the top cover 203 mates with the handl e body

Form a smooPheREaigr i TLEC N RIARN HOPATid RAREpHenl RRE it

patients, as, il aedlf 955Pn2he MIALR AISTR YOGS UGS SaRbS tO

— 204 of the handle body 201. Having the recess lip 214 avoids the handgrip 102
15  having sharp or protruded edges when the top cover 203 mates with the handle body
201. Once mated, the top cover 203 and the handle body 201 together form a
smooth handgrip 102. This configuration is beneficial to patients, as raised surfaces
or sharp edges would be uncomfortable to the patients.
The handle body 201 also includes a syringe positioning pocket 212 having a
20  flat side 212a. As shown in Figures 2D-2E, the syringe positioning pocket 212
includes two flat sides 212a disposed parallel and symmetrical about the longitudinal
axis of the gripping portion 204 of the handle body 201. The syringe positioning
pocket 212 aids in orienting a conventional syringe having dosage marks in a

manner that makes it easier for the patients to read the dosage marks located on the
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The handl e body 201 al so includes a syringe positioning pocket 212
having a 20fl at side 212a. As shown in Figures 2D 2E, the syringe
posi tioning pocket 212 includes two flat sides 212a di sposed parall el
and symretrical about the longitudinal axis of the gripping portion
204 of the handl e body 201. The syringe positioning pocket 212 aids

in orienti ”%ﬁné@%@%de%ﬁh d%é’czii—f[pﬁeﬁof‘%\éi eﬁ@ﬁ@&%é@a&ﬁésﬂg@%@iﬂ@%e

that nakes it easier for the patients to read the dosage mar

| ocated on t i r il.ed descri pti t.he. C t
bet aeen ¢ ne Soreeaiik g e BRIt B, Rlrhiostp BB 0E
is provided with reference to Fi gures -5B. Simlar to the over
203',0 t he outsémllércf@é{l?ti’@ cgrerdde; @%i%}kﬁr ﬁ@gep?olrﬁtqf P g DarHigh RUAAT Ge
body 201 is al so rounded and snoot hed to nmaxim ze patient confort.
5As not ed edwendlepbody Pel airegeipledend smopbedidmakionza pesienioppmfotter 203
mates wth the handl e body 201. Figure 3A shows the handgrip 102

havi ng a5first flangted &iiza, thedtandgpciiads fdrared evht 2e top lBevdri203 tnates
flange 102a includes a first arc 204a forned froma bottom surface of

the first flanofe h@she BOL 2. %Qﬁr@@%eﬁoh@_ﬂ?@ﬁe{nﬁgﬂ? Nob haie & Hekit Wiangd
an arc forned by a patient's fingers. Simlarly, the second flange

102b 10 | ”C'lpgﬁn&lge%gﬂgﬁ%ﬁ]e%o%g%hé‘ﬁw‘?ﬂn d @Egﬁg%&&ets%rﬁ@wré 364, Of

t he second flange aving ‘a contoure e to correspond to

the patient's fingers. The secon re 204b be,approxinptely 1.5
1 ren | ongeroTHedHEha bpRPGstAee Sfghaire Regaetle ahb BURA ! tochisespond
second arc 204b is at least 2 tines as long as the first arc_204a. In
sone enbodi reataliusefengee bned by apatients disgerss Sunilasty, tescewwplangs 102
the 15first arc 204a. Such shape allows the patient to place nore

fi nger s 1ar oumdudehe sse@ndrad: 204mnigenddfbmarizbtionesiikfce biths yedond dlaggD102b
confortably. For exanple, Figure 3A shows a patient holding the

syringe usi Rgd hiMin@ato@bired shapday canespbh@td e paticheg fihgets.t Mhd sdreed Src
As shown, the patient's index finger is separated fromthe rest by

the syringe Bag fn%#r ib%gggrokﬁ‘n&tél? 19eRhed BH&TRAKNEEMN ard ARaPH bRt

pl aces hi s index
embodiments, the second arc 204b is at least 2 times as long as the first arc 204a.

. In some embodiments, the second arc 204b has a flatter arc compared to the

15  first arc 204a. Such shape allows the patient to place more fingers around the
second flange 102b and cradle the syringe 100 comfortably. For example, Figure
3 A shows a patient holding the syringe using the patient’s index and the third and
fourth fingers. As shown, the patient’s index finger is separated from the rest by the
syringe barrel 106. In the depicted embodiment, the patient places his index finger

20  against the first arc 204a and the third and fourth fingers against the second arc
204b. The first arc 204a includes a first curved portion 205a that serves as an
anchoring point when the patient is holding the syringe 100 to administer
medication. Using the example above, when the patient places the index finger

against the first arc 204a, the index finger naturally wraps around the first curved
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20agai nst the first arc 204a and the third and fourth fingers agai nst
t he second arc 204b. The first arc 204a includes a first curved
portion 205a that serves as an anchoring point when the patient is
hol di ng the syringe 100 to adm ni ster nedication. Using the exanple
above, when the patient places the index finger against the first arc
204a, the i ndeionf105gend tdetthird fihyervihbysr partaindrett agdinst atsecandvoneved 16-
portion 205a and the third finger fully or partially rests against a

second cur vedrperi056ns 3R ASFigHewn, . | Thepatiehes Bdex Jﬂ@th@ﬁ{i}cﬁ.:iﬁge% drgdex

and the third fingers are also resting on the syringe barrel 106.

Fi gures 3A- %C’%ﬁﬁlgﬁﬁ%g%}”&%gbgﬁ?ltsohoni ng of the plunger 110 with

respect to the gri own in Figure 3A, the handgrip

102 is shaped to_allo atient's thynb.to nfortahly sjt on the
ol unger - 116. The FRTA S PRt P oRiahreheaShert ot et it
ot her things, a concave plunger pad 302 | ocated at the proxinal end
of the pPundeshanderip A2 aApsiptyein Bgem33otha hwadewnd @higshancdrie alhew the

concave plunger pad 302 to the distal tip of the plunger 110. The
concave pl upgeent’s0hypabl t@@nfostalflgsited thd plangdrdd0i Theplunger Ildklehown in
overnol d. The concave plunger pad 302 is shaped to receive the

surface of Hirpahiigclhds, &ModidotBér BINRS a ddhedwerpletkel pAUBIX I8 ated aBEt S
of the patient's hand. Figure 3A shows the base of the patient's

humb i I '
thunb resti li}%)r;@;?}g% @%togﬂmgﬁgeﬁ_l ‘1'6‘9{2({ %Pﬁﬂgé%m kba %F&tﬁfﬁé%rﬁrﬁ{g S

t he patient is p on~t he concave plunger pad 302

f i pul at 15 nl 110.. .Fi B h i
Lot ng t ho- b 2ahA8e bllRgd el 099 et oo GhthEpried 1207 The Bkl et
cont ai n?& nmedi gi ne.. The shape of thenJi)gncave pl .unger pad 302 fornms a

depressiBn P8¢ VetdPynatpiariagsorid rbber syganold, 1hekercayg plupegrpathe
patient's hand during the use of the syringe, which aids in
preventi ng 8A2igshepahp receiverthesurface ghthy Mationt ssthinpbion gther prefarted t op
surface of the plunger pad 302, thereby 20meki ng the self-injection
saf er. finger(s) or parts of the patient's hand. Figure 3A shows the base of the patient’s
thumb resting on the concave plunger pad 302. In some embodiments, the patient
prefers to place his palm on the concave plunger pad 302 for manipulating the
15 plunger 110. Figure 3B shows the patient using the base of his palm for pushing the
plunger 110 for gjecting contained medicine. The shape of the concave plunger pad
302 forms a depression for receiving the patient’s finger or other parts of the
patient's hand during the use of the syringe, which aids in preventing the patient’s
finger or hand from slipping from the top surface of the plunger pad 302, thereby
20  making the self-injection safer.
As shown in Figures 4A-4B, the plunger stem 304, having a circular cross
section, tapers from the concave plunger pad 302 and is structurally sturdier than

commercially available plunger rods that incorporate a structure with an "X" or "T"

cross section. In certain embodiments, the plunger stem 304 is made of acrylonitrile
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As shown in Figures 4A-4B, the plunger stem 304, having a circul ar
cross section, tapers fromthe concave plunger pad 302 and is
structurally sturdier than comercially avail abl e plunger rods that
incorporate a structure with an "X" or "r cross section. In certain
enbodi nents, the plunger stem 304 is made of acrylonitrile - 17-

but adi ene Stﬁﬁ?a%%efs@?@eﬁ(ﬁg%e&h&%o%gtléﬁq&%%% O%ergﬁﬂ?ﬁ?l ﬁ%{ettv?é?é}ﬁ matercliae 4

| i ght -wei ght mater 1 unger SO I nc hrea

portion 306 . positioned nd.o er 4. - The
Phr eaded por sS04 45 B ufBRAR parlifn PP anR 5 gt
barrel of needl e assenbly 101 that contains_ the nedicine. The 5

st opper i ncletde$ tb@d}hﬂ@@b@iﬁl@. 3G flbadireaded pering 1064hrepdsiataestopier

t hreaded portion 306 of the plunger stem 304 to provide secure
engagenent HBedabwlen atspengd bamgpé of d<bllecassemiiiy 18 thab gentias thelmedidineir Ehed C
shows an enl arged view of the threaded portion 306 of the plunger

110. Fi g8r e shppbBnélegéscdorfeinafpdtparIbeady Hath@deitd the eitheidcd PoRtidnBH6
syringe 10system 100. In particular, needle assenmbly 101 i ncl udes an

i nner barrelys ﬂ%;pl{lﬁ%e} edmoato 3reNdd %gﬁre%ﬁgégngleﬂpﬁet €§1 Yiﬁgblnl 1o &idr e

5A, the inner 404 of t he needl e as y 101 s W thin the
syringe barr, 106 e, assenp

syt noe bar it 1Re Bt FialPERC SuBFE Tkt Gea b B S potR 300 of
di stal end 404h of the inner barrel 404 to extend therethrough. The
ext ended 15587RIPB%TdE0t he i nner barrel 404 includes a shoul der
portion 405 and a distal tip portion 407. The shoul der portion 405
tapers fromthe digrabActiidgidiihoncedleasiemidy 10hfitted within the syingeal tip
portion 407 where a syringe needle 406 is enbedded. In certain

enbodi mkat s sydtére 100n&T pdraculal ndddde assdrablyHOu lintdudep an tnren b8 40d et he
distal tip portion 407 are made of glass and are fornmed as a unitary

part. The i RABNa fnkEhectfe 465 A $OWNEIFILRS SAOBRIMABAKE 44 Q At
depict volunetric | évels of nedi canent contained in the inner barrel

404. In the ggrﬁ &stsglqu B hlhnﬁe EUEﬁ?lll@g Z?lPﬂfe Cerragéélnﬁﬁy

Cross section area, "as daoes t e 1 nn arre tarn
ggtr)(r)g: nﬁgtés ’lpﬁhﬁg\ﬂ%&etghg %rgﬂ*?lgggb%}rel 100% 1n§1ufdtlaste;[nea%erv¥u1tem0§ sﬁaped%g aflc? €
— the a distal end 404b of the inner barrel 404 to extend therethrough. The extended
15 portion of the inner barrel 404 includes a shoulder portion 405 and a distal tip
portion 407. The shoulder portion 405 tapers from the distal end 404b of the inner
barrel to the distal tip portion 407 where a syringe needle 406 1s embedded. In
certain embodiments, the inner barrel 404, the shoulder portion 405, and the distal
tip portion 407 are made of glass and are formed as a unitary part. The inner barrel
20 404 also includes dosage marks 410 that depict volumetric levels of medicament
contained in the inner barrel 404. In the depicted embodiment, the aperture 408 has

a circular cross sectional area, as does the inner barrel 404. In certain embodiments,

when the inner barrel 404 is fitted within the syringe barrel 106, the two components
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forma space having a ring shaped cross sectional area between the
outer surface of the inner barrel 404 and the inner surface of the
syringe barrel 106. As nore particularly illustrated in Figure 5B
the inner barrel 404 includes proximl 404a and distal 404b ends and
al so an inner syringe barrel flange 412 5 having flat sides 412a and
curved si dedodi 2bpdcerhaethganitgshapedoorosyeskctemel #64betwieen therouser surface of
enbodi nents, the inner syringe barrel flange 412 controls the
orientation tpéd innbEbdrfN 204 BAT theinftP durfdck B thelHAnsYbdrRgeopar rel  106.
This is done by placing the inner barrel 404 within the syringe

barrel 106 so thafg rﬁxﬂlf‘erﬁah?éula?i ﬁﬁstﬁxﬂxﬁiginﬁi%%rg%i &%@%@g&%@gﬁﬁl?ﬁélﬁfés

flange 412 nate wt e correéspon Sides e syringe

10 positioning .po 212.1 Q¢ d on the handl e body .201

o o6 ba GERA S0 dio APHE G e on ok sHh EoBbfires gt
having a_major, axis (or "dianeter") 422 and a mnor axis (or

"di anet eP") havinedlst pideyt 124 agd snrved sides b paned qih@ler?a%maé@ads‘w&z»z Ing
| onger than the mnor axis 420. The m nor axis 420 runs parallel to
t he | engt h ckrtsihentbadohgmityy theGRnerspghge teate! flaegerd2montsls shej@ientagion of
15paral l el and between the patient's fingers during adm nistration

and per pendithain@ér Bagrel H@d Wahgl thelShrihgde bastelsi08f Thivels danelsy placih@ 2he Trites
al i gnnment provides stability to the syringe in the patient's hand

during adm Mgty A4l Wihin W SRinks bR 18Y S8 tHaP G120 AL 4 Cladf thBhmer

arthritic patients. This alignnment also provides increased control to

pati ent's bY BN S N80BEH T 00k AShe SHFLAGRA! AR RRL BRI HNE vinec

patient's fi s and syringe one" by~ posi
the syringe 100 inh the ¢ gé' uration as own.in Figure 7. Mre
specifiéﬁlI?P$PH@n58H§§?8 NPSPEFW?WW@F ¥%%hxi s 422 running
parallel to the patient's fin%frs) of_the_syringe barrel is ]
posi tioned bet wedhgurescd &b aadt? depidt nareeus, vigws efithe hinsihsbedye20d yhavinge
100 to rotate less in patient's hand conpared to a standard syringe
havi ng a ci mejdraaxis(oobdiametet')) dR2hnda ednorblae (et Tdigheted) 420 fsmirgeat dvah
cross section. The major axis 422 is longer than the minor axis 420. The minor axis
420 runs parallel to the length of the handgrip 102, such that the major axis 422 runs
15  parallel and between the patient’s fingers during administration and perpendicular to
the longitudinal axis of the handgrip 102. This alignment provides stability to the
syringe in the patient's hand during administration, which is believed to be beneficial
for arthritic patients. This alignment also provides increased control to patients by
providing greater contact surface area between the patient’s fingers and the syringe
20 100. This is done by positioning the syringe 100 in the configuration as shown in
Figure 7. More specifically, the longer side (i.e., the major axis 422 running parallel
to the patient’s fingers) of the syringe barrel is positioned between the patient’s

fingers, which allows the syringe 100 to rotate less in patient’s hand compared to a

standard syringe having a circular cross-sectional area. The elliptical cross section
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of the syringe bane! 106 also allows the syringe barrel 106 to fit
nore confortably within the patient's hand for easier adm nistration.
In certain enbodi nents, the major axis 422 is about 14.9 mm and the
m nor axis 420 is about 11.5 mm In certain enbodi ments, the ratio of
the length of major axis 422 to the length of the 5mnor diameter 420
i s about 1. ofihe gbinge bdrd:106 abbailbwi ti shringbieartel 106 tdlfit moreesoarfordidyt
2: 1. As noted earlier, one of the objectives of the present

syringe systywifih ﬂletpaubﬂmr}ﬁﬂ@ fdrh@si¥t fdnibdstrh¥or0fIntcdBRaid QEABRInTEHK $hef OF
the patients. Wien the inner barrel 404 is placed within the syrlnge

barr el 106bar$§{8§§0‘?2‘ﬁs abH"18% By agﬁ A0 hirfor a&%‘%,z‘@)(?s ﬁé%%@ﬁl?s%{lk

the i nner are positioned at one en maj or axi s 422

Thi s places the do r l.aced .on t.h r.su of
The’i hnor - baPHER TRdme: Seantls o BeTeln S aNOD st g7 e (e fdfoy

of the syringe barrel 106, which causes nmagnification of the dosage
mar ks sugh AP Hamsier 420 1saRAvY ehids 2098t Hedageoutd kb abaut led: 1 aBTEVABY e
readily to determ ne the volune of nedi cament 15remaining in the

i nner barr elabg@4:1. In addition to i nproved handl e and pl unger
features discussed above, inproved syringe cap renoval systens are

al so di scl osed hetsaigied Aflidr] dresifithd dbjectBeb ofithephdsetfsyfingegdietn it cap
is shown in Figure 8, which depicts a cross sectional view of the

syringe sys tn%g}oldg Qh@\ﬁsﬂ;ﬁﬁj/ 6f ed d'OQﬂééhl&H’k?fO‘l‘ﬁlG FFiess O‘WhenttH@mﬁ&r lﬁsﬁlﬁ?

20system 100 needl e tip cap1 a proxi mal end engaged to
t he di st al ndl e assenhl The ¢ one hat- f,or m
t he needl e %,BQ ls’céaée fﬁl arrlghf:nS dg%f:%fllég S Sho iR rrgsn@é%# "%796}}%5

and heTﬁSn@B%eg%é%%wrﬁt o %T? @palgééq“s?@%aﬁ %ecerﬂe G
Fi gure 16A- 16B.
422. This places the dosage marks that are placed on the outer surface of the inner
barrel 404 to project against a narrow end 424 (Figure 7) of the syringe barrel 106,
which causes magnification of the dosage marks such that a patient can read the
dosage marks easier and more readily to determine the volume of medicament
15  remaining in the inner barrel 404.

In addition to improved handle and plunger features discussed above,
improved syringe cap removal systems are also disclosed herein. An illustrative
embodiment of a needle tip cap is shown in Figure 8, which depicts a cross sectional
view of the syringe systern 100 as depicted in Figure 1A. As shown, the syringe

20 system 100 has a needle tip cap 112 with a proximal end engaged to the distal end
of the handle assembly 107. The components that form the needle tip cap 112 are
next described with reference to Figures 9-13F. The interfitting relationship

between the needle tip cap 112 and the handle assembly 107 will be described with

reference to Figure 16A-16B.
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As shown in Figure 9, needle tip cap 112 includes an inner cap 602
that grips the needl e assenbly 101, a connector 604, and an outer cap
606. The connector 604 receives the inner cap 602 and the outer cap
606 receives the connector 604 having the inner cap 602 encl osed
within. In use, the RA patient can easily renove the 5needle tip cap

112 and expose t F i | L -
distally fromt hggshsglﬁ éﬁ‘g é?r%’l ye%l(ggﬂ) Jabqu E‘Eiﬁbdﬁgté‘g?&iﬁ%é’%ttga%ﬁnps
per spective yi ew of an ex | ary enbodinment of the inper,cap 602.
honn. 1 he- e as TR A ohnimodi R whiust a0 ndng aBusgfr 66
shoul der 902 in the proximal end. The inner cap 602 nmay be nade of
rubbery 10 Fegeares de nperrcap 60daRd thepswiaricam 00 recpizesih semiestor 684 heyng g
into the surface defined by the shoul der 902 to pernanently engage

t he i nner cdle B92 ¢ap G0ORAencdosaderitlun. BOdse, edik patiddBeahawsy eentovedhe
sectional view of the inner cap 602 as depicted in Figure 10A. As

depi cteds t heedlofipicas 8P &ilexippsd the @sedle B ity pRAGRE WHetmitdr@ap 606 dREdly
that holds the tip of the needle as shown in Figure 8. The needl e

recei ving pefdn 82 13041 hescidyy B§7 made from but adi ene rubber. In
certain enbodi nents, the I nfer cap 602 is hollow. Fi gures 11A-C

show various vie of e, connect or 604 bei i nserted t .he o [
cap 606, As show E0id O IRRAT F§erppesiar vERL ey RERRLE! ghbedtnly Bt
illustrated.in Figure 13A, is bent so to he. confined within a
Cyl i ndr | cal TSIAGHUOG: ot oo fhe Heer 2080051 RGO Hrtf TOMISs fis o
result, a plurality of first | egs 702a-702d, which were initially

di sposed at shoyddar 999 inthyrrsesmal end. rBeparer cap 60hmali e imagdatod Fubbes now
about 90 degrees with respect to the horizontal. Figure 11B shows
upper i hoer nadtdrial flae hlgwdapdsion 08 thercohnictthreg4 itmdigridfoythand fae dtfhddypyt o
engage the inner cap 602 with a connection that tightens as the outer

cap 606 is pud dhedidet SiBb!pérmdttndy CRPRGEd PRer AP SVERS thelchBndcirein4cap
602 from bei ng renoved when a paylent pulls on the outer cap 60

6
6 el )., P5E) 58 B, A Al L, ARG 0 B0 et
Lot el 18 BALEL 60,800, K02 Bl Lo L k286504
— holds the tip of the needle as shown in Figure 8. The needle receiving portion 904
15  may be made from butadiene rubber. In certain embodiments, the inner cap 602 is
hollow.
Figures 11A-C show various views of the connector 604 being inserted to the
outer cap 606. As shown, the initially flower shaped connector 604, as illustrated in
Figure 13A, is bent so as to be confined within a cylindrical shaped stem 610 of the
20 outer cap 606 (Figure 12A). As aresult, a plurality of first legs 702a-702d, which
were initially disposed at about 80 degrees with respect to the horizontal are now
about 90 degrees with respect to the horizontal. Figure 11B shows upper internally
facing barbs 703 protruding inwardly and distally to engage the inner cap 602 with a

connection that tightens as the outer cap 606 is pulled distally. This connection
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5cap 606 and the upper internally facing barbs 703 protrude inwardly
and distally to engage the inner cap 602. Figure 11C al so shows the
connector 604 including a second plurality of |egs 706a-706b spaced
symmetrically away fromone another in the distal end of the
connector 604. In some enbodi ments, the second plurality of |egs

706a-706b a f@e\}eﬂtstthéllﬂn)ér SipRR RN BBLE rdhéed Whe @ a88% fufls 8n f:heaé?.@él'tcag 1

degrees to about 120 degrees) with respect to the horizontal. Wen

the connect ¥ Qi@sf‘al% gf g%ggc‘ﬁekf%{s% tto Q/legyE)FtbﬁS@ﬁxe@%?tSOi an %glqg%lals

plurality of egs e con nner “su ace

of the outer, cap 606._1In SOfre enbodi nent s l.ur

egs 7068 T OBLOUPGOE (RGN Hver Iihe SulieaBoR] R h Hees e

and remain fixed in place durln% use. 15The various conponents of the
needl e tip &4p timhﬁ@léyﬁﬁﬁettp@st P2ar¥ @dd gngaesbe e syifack 608 péhermitert o

Figure 12A-13F. As shown in Figure 12A, the outer cap 606 includes a
shoul der 5608apAd6 andsthe npperGntemailp dacangiodrbo¥d3 proendsipaaally hapdidtatly to
recei ve the connector 604, and a grip ring 612 shaped to receive a

patient's ficAgfiethd MRestRWoderifR8110alst dRsy aihe icBRRLL0? 60E arfuddea and
an outer surface 624 and flares 20 outwardly and away fromthe stem

610, form nge&ﬁﬁ%ﬁ%‘glhﬁr?g @égﬁ 7()8&—90 é’ﬂag )@ngé}n[:ﬁﬁ/ ﬁa@/‘ﬁcﬁﬁghe h}g(;tﬂ%r in

whi ch the patie sert t e needi i njéction

e o Lo e SRR 5 Bl SaR B B R N o

the syringe barrel 106 and the needl e assenbly 101 g gure 5A). The
i nterfittindeedPar7Bp:peinGalYdisppsed@ase thep 90 dzarecs e. &s»efﬁ’oB e
syringe bane! 106 is described with reference to Figures 16A-16B. The

wi der odPfi ekouid2pdegree) vdthiespect foghé homdntahaWhen lag ¢amntctos 604 is fitted
i nadvertently stab his or her self when attenpting to replace the
needl e cap afithix therjues tiP606, Thesesbeplpatity oflegsleaxteb amkdicofitattiwith
fromthe shoul der 608, which may have a cylindrical 5shape. Figure
12B shows aigdiaf& safaéd QU3 thé SReMd8W0B! 14 nOMhBSdifRRts 6BE sechid
plurality of legs 706a-706b dig into the inner surface 605 of the outer cap 606 and
remain fixed in place during use.
15 The various components of the needle tip cap 112 are more particularly
described with reference to Figure 12A-13F. As shown in Figure 12A, the outer cap
606 includes a shoulder 608 and a stem 610 having a hollow inner space shaped to
receive the connector 604, and a grip ring 612 shaped to receive a patient’s finger.
The shoulder 608 includes an inner surface 622 and an outer surface 624 and flares
20 outwardly and away from the stem 610, forming an orifice 618 (e.g., wider than the
stem 610) into which the patient can re-insert the needle after injection. As shown,
the orifice 618 is wider than the distal end of the syringe barrel 106. In some

embodiments, the orifice 618 envelopes the distal end of the syringe barrel 106 and

the needle assembly 101 (Figure 5A). The interfitting relationship between the outer
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depicted, the orifice 618 flares outwardly fromthe stem 610 to a
proxi mal end 620 of the outer cap 606. Figure 12C shows a top view of
the outer cap 606. As shown, the outer cap 606 is symmetrical about
its center axis. The grip ring 612 also has a finger aperture 614 to
receive a patient's thunb 10or other preferred finger for pulling the

needle tip ¢g Gg)é-fgncmlﬁts%hg'e Ea?re?%@@ﬁ%legé}ﬁ)e@%@%@feréﬂ&e &PF e-eg 16A-16B.

enbodi nents, th I nger “aperture 614 1s adapted to recel hoo

that some pagl t ull the needle tip c 12.. The outer c
506, conpar ainerBur Bl Sidnct R RERe kb h G Rab il e Rih S B
for patients to e e and di sengage the needle tip cover 112 from

t he g yringe %;‘Frr @ng% alempfing Hb"sepﬁ‘ﬁ? ﬂ"reé'ti’ﬁ‘i“P éaﬁﬁ?’fémﬁ%ﬂqne nkhesgpm
contort their fingers by pressing on the sides of a narrow needle
cap. As not @@ﬂm%ﬁeqxtendﬁgiswmf@m theishow dgd8, whithiisay by ¢ cahnedremal bad
days, sone patients may experience difficulty pulling the needle
cover of b t kkamyrHinge 1DBfshsws & etoks savjiendl isile.vichhef e opter tayg60Bl 2As
addresses this issue by allowing the patient to sinply put the thunb

or other prefpRteadikionses simmgbumﬁmgmaﬁhe%ﬁ{swt%a%xiamie@@md'
the needle tip cap 112. Fi gures 13A-13F show various views of

th t 0 - j 4 es
the frrot protmsySlp SPEqEiehd,shyhioh lclPoliRERRE &b 3" Adifoifiom,
one anot her 'thThe con%ﬁétor 604 "ﬁ de, in certain enbodi nents, from
a thin sheetNoTUE:@p oPRILSYLRgricalaBPYAls G5PteRaXi§o| that bends the - 23

- first legs into angles with respect to the horizontal. Such
confi guration andberapaingdtlalsedes panger apgeyrs Gléde regeiyeiapagantisrthugb
the inner cap 602 to the outer cap 606.

10 or other preferred finger for pulling the needle tip cap 112 distally to expose the
needle. In certain embodiments, the finger aperture 614 is adapted to receive a hook
that some patients use to pull the needle tip cap 112. The outer cap 606, compared
to a conventional needle covering cap, makes it easier for patients to engage and

disengage the needle tip cover 112 from the syringe barrel 106 as it does not require

15  the patient to contort their fingers by pressing on the sides of a narrow needle cap.
As noted before, many patients have good and bad days and on bad days, some
patients may experience difficulty pulling the needle cover off the syringe before
self-injection. The grip ring 612 addresses this issue by allowing the patient to
simply put the thumb or other preferred finger through the finger aperture 614 and

20 pull the needle tip cap 112.

Figures 13A-13F show various views of the connector 604. As shown in
Figure 13A, the connector 604 includes the first plurality of legs 702a -702d spaced

symmetrically away from one another. The connector 604 is made, in certain

embodiments, from a thin sheet of stainless steel, formed by a tool that bends the
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The inner cap 602 and the outer cap 606 are al so secured together

t hrough upper, internally facing barbs 703a-703h protruding fromthe
first legs 702a-702d. 5The upper, internally facing barbs 703a-703h
i nclude tips 704a-704p that point toward the distal end of the
connector 604 (i.e., the needle end). As illustrated in Figures 13C

and 13D, thehet 1bgyia® @iphssaacesheabOUhe htie 0Bl BRdHedondizutatien eRDMECt Or
604 near its proximal end, with each of the first legs (e.g., 702a)

having two i il o a1 kL rb
containi ng 4 J%EF ?%E#eyobf*tﬂ%% SR g BB (s 6
enbodi nent s, e faci rbs 703a- 703h

concaved as showr! T gt 804 3R thd gh RE AR Bid F e T ouhage
the inner cap 602 when the inner_cap 602 is fitted within

connect or 604PPENBRETS R EGRERATPS 7030 3B prayrudingstrom the ﬁrstrbaamw@?mb)
apply opposing force with respect to one anot her when they engage the
i nner cap 60Phewppehantpmealy faqueg barks 1Bdi 4A)3b smaudet tipswid4 e 84p tiat point
concaved surface (e.g., upper, internally facing barbs 703). In sone

enbodi ment s, totvasl thpdkal ehd betheabhnectr G0N @i.dhahd seedlSendy.0A3B ildustrated in
di sposed at an angle with respect to the body of the first |egs

702a-702d. Tigres 3@‘9&1@ 198 theStbbhd M SHRWM abdut 'ﬁl%iﬁ?etér%@th&dﬁﬂector
configuration may enhance the engagenent between the inner cap 602

d th
G Sposi t 1 on tf?ﬂﬁrel‘?%%w%ﬁn%%ﬁ&%%Q%Céé?é%e{‘flrﬁ%%@ ;1028 il v
| the barb 704a- 7 d . the i
cap 602 wherlNFRRBHA0E PV b i B3bh3ng BT EHEE POt Da0
depicted in Figure 13D, _the |ongitudinal aX|s 710 of the upper

portionl@11 tms (? Be 7P#a-4 Patt)ed somaeembedincsisobe ypear, intrghadlyLfacing harbs
respect to the center axis 712 of the upper, internally facing barb

703c. The cefBer703h 2k concaved :s TRvmByFipere did apiHe dThet e asdxdapedto
degrees to about 30 degrees with respect to the longitudinal axis 710

of the fir stengg@sthéddler cap 602 Wher @t BtheRBHVEN2 it lfifed VMAGLINE Codfidtor 604.
contains a second plurality of |egs 706a-706b spaced symetrically
awnay from ong,aAnpLhEaly) tdttllise @l g SR8 9hd Y64) GPRRRPhing force with
respect to one another when they engage the inner cap 602 as the barb tips are
15  disposed at two ends of a concaved surface (e.g., upper, internally facing barbs
703). In some embodiments, the upper, internally facing barbs 703a-703h are
disposed at an angle with respect to the body of the first legs 702a-702d. This is
more particularly shown in Figures 13D. Such configuration may enhance the
engagement between the inner cap 602 and the connector 604 as added protrusion
20  (i.e, angled disposition of the barbs 703 with respect to the first legs 702) allows
the barb tips 704a-704p to more securely dig into the inner cap 602 when a user
pulls the needle tip cap 112 distally. As depicted in Figure 13D, the longitudinal

axis 710 of the upper portion 711 of the first legs 702b is disposed at angle o with

respect to the center axis 712 of the upper, internally facing barb 703c. The center
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5604. As shown in Figure 13E, each of the second plurality of |egs
contains |l ower, externally facing barb tips 707a-707d that point
toward the proximal end of the connector 604. These barbs engage a

| ower, interior portion of the outer cap 606, thereby barbing the
connector 604 to the outer cap 606 in a manner simlar to the
connecti ons #dt RERmay be disppex betvindenrabait! 3yddgaees ngativan BO HegrsesAbdiaresPekp
and the inner 10cap 602 as descri bed above. As the |ower barbs 707

extend proxi fgahé Yongth@nlNRiOUOT tkMsPREs 7¢dpese barbs 707 prevent, in
conbination with the upper, internally Tacing barb tips 704a-704p,

h 606 ' ' . ' 14
and 15A 155 depi ot SOV AE SoReIF 802 LRy RER RSP Bpilty ol 20 e

conmponent s he needle tip,cap 112. Mre specifically,. these
rour ee ShoviOphabft armBieBls ARar A Ak ehowEt Fbe Bt or ha someriar
t he connector 604 being mated to the outer cap 606. As shown, the

connect of 6845 isshown Hi Rigbreel 3 eech ofdhe sgendiplyraditgalless eantaipnieaier.cap

602, connecting substantially pernmanently to the inner cap 602, such
that after ergagdl facihgbinb tipat767a-Caf h6Gpdist tpwhidehe pioxiradllend by thehe 20
patient, the entire outer cap 606 and the inner cap 602 covering the

needl e are rcgnmiceHt 685, ThiddiHarbsxpasd MBwleRenteRSHRtion Bf HEBBter cap 606,
enbodi ments the inner cap 602 is asymmetrical in shape, at |east one

: P _ o g

802 such ¢ har aneny RE o FafecA0 Ol (RS ERAR 00 il nb R IRE RFE

606 and the | . 602 | d b d it .

o B0 ront s OB BB B Rl SERNSe Bl W B e o

i nner C?ﬁ 602. 14 depicts a top view of the needle tip
a

o
cap 112 HavicAg69hes ¢q%ﬁ%t?e%%§5‘/%oés hetleyen bark’ W tind eprdmaly e sy 604

and the assenbly being fitted within the Souter cap 606. As shown,
only the outosterrpan 6@ thesoharbe 0T hrevénty igtcopibimatibn withdhe bppes, internally

facing barb tips 704a-704p, the outer cap 606 from disengaging from the connector
604.
Figures 14 and 15A-15B depict an exemplary mating relationship between
15  various components of the needle tip cap 112. More specifically, these figures show
the inner cap 602 being mated to the connector 604 and the connector 604 being
mated to the outer cap 606. As shown, the connector 604 fits within the outer cap
606 and engages the inner cap 602, connecting substantially permanently to the
inner cap 602, such that after engaged, if the outer cap 606 is pulled distally by the
20  patient, the entire outer cap 606 and the inner cap 602 covering the needle are
removed as a unit, exposing the needle. In some embodiments the inner cap 602 is
asymmetrical in shape, at least one pair of legs (e.g., 702a and 702c) makes contact

with the inner cap 602 such that when the outer cap 606 is pulied, the entire outer
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702a-702d are visible in the top view as the upper, internally facing
barbs 703 have engaged the outer surface of the inner cap 602 and
cannot be seen in the top view Fi gure 15A depicts a
perspective view of the needle tip cap 112 as depicted in Figure 14
with the outer cap 606 renoved for viewing clarity. The upper,

10i nt er nal | ..{, 36} gy a@régg%w&a@% Fofiane Péega LG5y b5 LABSLRAR.

602 when the 1 nner i'nser onto t hé connéc

in the directi on | e arrom1 re 15 ut the upper,
internally foéi‘ tatiq%gga 5$Se°°§ﬂ?ﬁ5 @2@ ﬁ‘ﬁe i nner cap

602 and prohlblt backslldlng of the inner cap 602 or renoval of the
connector 604 fr digurhd4idapiets adap vewoldhe eadhnfimend. | 1Ahaghgwhe ingpcesp
engaged, 15the upper barbs 703a-703h dig into the outer surface of
t he i nner ca&26@2cfitted withitrthgwoencebdd GOH and thichmseantile beiap ifiytell adihigthear b
ti ps 706a- 706b engaging the distal region of the outer cap 606 in a

nmanner skn loatercfp 606 AOSHWRAL bAK thebieRRost PErtidRPE the ik 9Id?ﬂit%r)6fiég§l ng
barb tips 704a-704p and the inner cap 602. In some enbodi nen

| over, exterg t@%}'?bﬂcf %'v@bl@%%@ng%;?&e&roagzsg lggp@r gfll 31]2%%{1/ d %3 ha 2YP

205urface of e outer cap e nee

tip cap 112 is d d to.enclose the n& syr.inge system
100 and 11 ¢ PR e fiesh e S GaretB sl eyt s ?ﬂ”l%mp*’ﬂew
engagenent is shown in_Figure 16A, where the or|f|ce 618 (shown in

Fi gurel 2A) of thd&iguedpa d@Plﬁ’fS&dﬁfﬂPﬁQﬁ*&ﬁéﬁwﬁﬁletrwedlﬁéw%1 3 3fgigied04
that protrudes fromthe - 26 - syringe barrel 106 and encl oses the
di stal end of Figuee Wawith éheamsendap p04 osmowidifer viawingaldriy| Yhe tpreert i p cap
112 includes a plurality of mating protrusi ons 504a-504b fornmed on

the inneo suittmaky GaethgHarbsTHO3Sde bdhedd 16 @Ecclel Bt el ehp)602 Mieenthé inner
protrusion 504a and 504b engage with a pair of recesses 506a-506b

positioned e, 62 ;sfbel@iﬁée%e oBRY the bonk{deror 664 ﬁ‘?(tﬁle air&fsfanqmyﬁedﬁ fe
syringe barrel 106 includes a ngjor dianeter and m nor |ane In

certain enb |
maj or di amet?i g{r){{ﬁ‘(ﬁ&% { %e é%'gtgtgg ﬁ@%%te@all{yﬁégﬁgp gﬁ’ﬁ@’g?o%gﬁ &P en of
t he maj or dlanetgh..The gdgE ion 50%& H?d 504b and oy ecess £
506a and 508BERFASRAFHP02 4NT BphbibcrEiing %ﬁgﬁ)@@c oqrgeﬁa‘é%@
the needle tip cap 112 with a
the connector 604 from the inner cap 602 once engaged. As shown, once engaged,
15 the upper barbs 703a-703h dig into the outer surface of the inner cap 602.

Figure 15B shows the externally facing barb tips 706a-706b engaging the
distal region of the outer cap 606 in a manner similar to the connection between the
upper, internally facing barb tips 704a-704p and the inner cap 602. In some
embodiments, the lower, externally facing barb tips 707a-707d dig into the inner

20  surface of the outer cap 606.

As explained above, the needle tip cap 112 is designed to enclose the needle
of the syringe system 100 and fittingly engage with the handle assembly 107. This
engagement is shown in Figure 16A, where the orifice 618 (shown in Figurel2A) of

the needle tip cap 112 overlaps the needle assembly 404 that protrudes from the
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10 m nimal yet sufficient resistance to shield the needle. As shown,
each of the mating protrusions 504a-504b includes a top surface 510
and a side surface 512. As depicted in Figures 12A, the mating
protrusi ons 504a-504b protrude fromthe inner surface 622 at
approximately 90 degrees so that the side surface 512 is positioned

per pendi cul akrihge bdreel 1 OR G eHddiad theistal @hd bhthchandl assehidey BiTdeviore
portion 512 portlon is 15al so di sposed perpendicularly to the top

surface 510. g@ocq il rﬁﬂu&ets &i@%lﬁtg%fﬂ{a‘%gg?‘dtﬁl@ g&f@&b

have trlangﬁ1ar cr ona area harp e

t he mating r ns to_e Bba- 5 n certain
enbodi nent sl% efJ t?‘? hl'{j"ebﬁlg&%ﬁg?%ﬁg%ﬁé&e‘ﬁﬁ L@gg 1897y SZSAB Z\‘Jéwa% ¢t ed
in Figure 16B, the recesses 506a-506b include a proxinmal 20 portion
514, a di st AOtFsian Yiamug S04neneage w#hérpamfuref@sea PP 0 mpsitiongdant o
receive the side surfaces 512 of the mating protrusions 504a-504b. As
shown, the dhasyingpbatreld¥65 26 ekplaimed aborvaptirediyyingobayal des ifvbident imrgor
protrusi ons 504a-504b and enabl e snoot her engagenent between the two
conponent s. dfsndepindtaadinot BiamptedX IM@drtafDEhbaimditd, thofdtessdobald foshed! e
520 shape that allows the edges of the top surface - 27 - 510 to
engage al ong; Bt@elﬁtﬁﬂfﬁ@mbjw a{an{@érlaaﬁ tRHeERE 080 8 ffmddNe tt&r%'oéﬁ?é end of

portion 514. In sone enbodlnents e recesses 506a 506b tapere
fromthe pr I n. 516, nd
mating the g%%o Sg ?%H{sekegt) f?i%sgﬁgﬁ e r%esgg dgces%eﬁébgg 906%
orients the needle tip ca 112 and the hody of the sy inge in the
same pl ane, #fht eda'iﬂtfilo Ratt‘tet“itﬁémg?% %@ g ‘é‘?ﬁieﬁlléb‘ﬁ’lﬁ’n]élzd’i’lﬁ}a
packaglng such as may be used in the sale of the bi ol ogi ¢ or ot her
medi camdft . minimal yetgugiigient resistensgite shieldribangedian by shewantasiofde mating
the inner cap 1300 having a groove 1304 positioned near the proxinal
regi on of t Ipeotiusives 564508 0M0cludess a top surface 510 and a side surface 512. As

depicted in Figures 12A, the mating protrusions 504a-504b protrude from the inner
surface 622 at approximately 90 degrees so that the side surface 512 is positioned
perpendicular to the longitudinal axis of the handle. The side portion 512 portion is
15 also disposed perpendicularly to the top surface 510. In some embodiments, the
mating protrusions 504a-504b have triangular cross-sectional area with sharp edges,
which allows the mating protrusions to engage the recesses 506a-506b. In certain
embodiments, the mating protrusions have rounded edges.
As depicted in Figure 16B, the recesses 506a-506b include a proximal
20  portion 514, a distal portion 516, and an inner mating surface 518 shaped to receive
the side surfaces 512 of the mating protrusions 504a-504b. As shown, the distal
portion 516 flares outwardly to guide the mating protrusions 504a-504b and enable
smoother engagement between the two components. As depicted, the proximal

portion 514 forms a half-circle 520 shape that allows the edges of the top surface
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10 depicted, the groove 1304 runs along the circunference of the
inner cap 1300 and is adapted to receive fittings 1306a-1306b | ocated
on the outer cap 1302 as shown in Figure 17B. Wien assenbl ed, the
distal end of the inner cap 1300 is inserted into the stem region
1306 of the outer cap 1302 and the fittings 1306a-1306b fit within

t he groove 13040 tegagealing thd\@iridinianheraadink3Vatos 1 theprokirta PodtaHl.
15Fi gures 18A- 18D depict alternative enbodi nents of the needle tip

cap. As illu3r af &fhne LBodIFEM: SNE FReSRD SOBYSRB saggﬂga f@nt (A BPoAitnA0

that allows the patient's finger to engage the nee cap. A needle

tip cap 140%0%(ﬁ§$3%@t${?$%§ﬁ§ﬁéﬁgﬁ%includes a proxi mal shoul der 1402

that flares ou eedl e, a holding surface 1404 for
al l owi ng the pati%nt,to ol d. and mani pul ate the needle tip 20cap

1400, and a di st M EREAGSPALILGRE PIOLSIBRHY RV Bnd s 5hE J90AE6R or
patients to grab the needle tip cap 1400. The shape of the proxinal

shoul der 514@&ogirigstsithe predledint ¢apd 13 @od deerhadlly of Srediyeinge asbe saige plane,
depicted, the distal shoulder 1404 includes a flat bottom surface
t hat al | ows vittieh sident fitihg theagrinddd8tehvinsdoatiflereial packagihy, sach as fbpbe
surface, which may be helpful if the patient has difficulty grabbing

smal | it enms yzedfd the sdl@¥f the bitdbdic BNétRL! Medit@her®D @ surface. Figures
18B- 18D depict alternative shapes for the thunb aperture for a needle

tip cap. To g ! [.-1 0] i: I ent n
the thunb apertu;§£§32h§E?éﬁ%gﬁ%ﬁ%§?ﬂ%%éﬁ%%%gg%%%EE%gﬁ%bﬁgH3@2%5§5%?
t he connector 60 nd.the .inner cap.5602 .surrqunding t needle to
expose the @mqvlﬁégﬂ%gﬁslltém?egrne%té? p‘:ﬂ%@""%ﬁg‘@ﬂf’fﬁ? I’Ei'?errgﬂlf Eﬁoq ol d t he
syringe in a may that is confortable for the patient and insert the
needl e ilBt o depistednfhe gfqoyn 1394 ming plogs dhg cimynyergpesef theinnpecapi3AO amthis
patient then pushes the plunger 110 until all the nedicine is

i nj ect ed or adaphed toareaiv fittinge t306d- 1306b rhied onliee meediap 1802 as Moem ihhe

needle is pulled out, the patient may re-apply

Figure 17B. When assembled, the distal end of the inner cap 1300 is inserted into
the stem region 1306 of the outer cap 1302 and the fittings 1306a-1306b fit within
77777 the groove 1304 to secure the inner cap 1300 to the outer cap 1302.

15 Figures 18A-18D depict alternative embodiments of the needle tip cap. As
illustrated, the needle tip cap may be without a thumb ring that allows the patient’s
finger to engage the needle cap. A needle tip cap 1400 as shown in Figure 18A
includes a proximal shoulder 1402 that flares outwardly to receive a needle, a
holding surface 1404 for allowing the patient to hold and manipulate the needle tip

20 cap 1400, and a distal shoulder 1406 that provides an anchoring place for patients to
grab the needle tip cap 1400. The shape of the proximal shoulder 1402 aids in
preventing accidental needle stabs. As depicted, the distal shoulder 1404 includes a

flat bottom surface that allows the needle tip cap 1400 to stand vertically on a flat

surface, which may be helpful if the patient has difficulty grabbing small items
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10t he needle tip cap 112 to the needle to protect agai nst subsequent
i nadvertent injection, and discard. In certain inplenentations,
the syringe system 100 is provided to the patient in a kit including
a syringe, alcohol swab, and nedication. In certain enbodi nents
syringe system 100 is pre-filled with nedication. Particul ar exanpl es

i ncl ude 15Vi1§)ﬁﬁ%ﬁoﬂ£ﬁ't£fyﬂa(?ﬁﬁ aGOLA i AT - %IP%SPirct B?e?ﬁétﬁﬁ%h%})es for

especially an odi es fragments there o I nc ng pegy

anti body fr ste d met hods may in particular be used
to adnini stgﬁnﬁﬁgﬁj aé’ﬁ&’%tsfé aﬁ?ﬁ Hﬂgf‘pfragrrent known as certolizumab
pegol. The nedication may be for treatnent of any disease_ or

di sorder, incl udiyusedhe %yﬁ’é‘g? fdRiGEH, QTeHaﬁé‘HrPé‘UéPH the thamp aperturg §14
certain 20enbodi ments, the viscosity of the liquid nedication is |ess
t han about 1@0gurPd24),(therebcremavpigi sudr cap 686, dhatinpettes 604, hndtheOmnareap s
(100 centipoise) at a delivery tenperature of 20C. In certain

enbodi meft s, 603 wirrvusdiag itheneedletid expdse tHetntibdhezdlel fornudes Thetpagan i@bout
65 centipoi se and about 120 centipoise. In certain enbodinents, the

viscosity of d&J&ﬁedltbﬁHldjthEr@ﬁirf%%tlhQQVa'y-cthaR% VRERrEbRYb: the p&iRit hIP(an§@i“t and
about 100 centipoise. In certain efrbodi nents, the vi sgosmy of the

liquid nedic tﬁ%‘n?éhlé r“nt{‘{h%'}ﬁ %Jh?’te%??%%[t 83 d\’}@%es t. the s‘°kf erfﬁ eﬁ(ﬁn’%h%er

than 85 nPa.s mcertan e SCOSI |qU|

medi cation is 0 centi ertal.n.e od| nts e liquid
medi cat i on i%“sg ty‘ﬁﬁ er ‘E’I“h P‘S Clp%égtlnl(eﬁtng or ghe T?‘Bﬂﬁ‘ni%g@}te nd
for 5injected delivery at roomterrperature (e.g. at or about 18-30C).
It is to be Iddullsthsoredigaut. Mmthwedlﬁv%mlledmuhabe piient wey ey | n
conjunction with the various illustrative enbodi nents, the forgoing
descri ptlDon the neaitienpleap 112 foltheisd¢editte paotectaghinkti sabsequbie isclopeernt t he
i nvention. For exanple, a variety of systens and/or nethods may be

i mpl enent ed japse6h,and Uheardi scl osure and still fall within the scope
10 of the invention. O her aspects, advantages, and nodifications are

wi thin the scope pfedddihRbneihishsC h%'sgﬁn%éb%ykteﬁieﬁﬁ{}g%gﬁ?deﬁ% B d?dﬁ'éﬁﬂ S

are incorporated by reference in t hel art

appl i cationy in a kit including a syringe, alcohol swab, and medication. In certain embodiments

— syringe system 100 is pre-filled with medication. Particular examples include

15  viscous medications containing proteins or peptides especially antibodies or
fragments thereof, including pegylated antibody fragments. The systems and
methods may in particular be used to administer the pegylated antibody fragment
known as certolizumab pegol. The medication may be for treatment of any disease
or disorder, including for the treatment of rheumatoid arthritis. In certain

20  embodiments, the viscosity of the liquid medication is less than about 120 mPa.s
(120 centipoise), preferably less than 100 mPa.s (100 centipoise) at a delivery
temperature of 20°C. In certain embodiments, the viscosity of the liquid medication
is between about 65 centipoise and about 120 centipoise. In certain embodiments,

the viscosity of the liquid medication is between about 75 centipoise and about 100
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CLAIMS: 1. A syringe conprising: a handle having a first flange and a

second flange formng a handgrip; a first arc formng a bottom

surface of the first flange contoured to 5correspond to a radius of

an arc forned by a user's fingers; a second arc formng a

bottom surface of the second flange contoured to correspond to a

radius of anchfifoitd RErAK obBatRAls, the'ViASHRoARE aMARAS:ChiBh iekighdan
a ter ba an e

the first arc; ‘a syringe barre ving an o rel an 1 nner

barrel, the jnner r 10 havi,hg. dosage rks gnd a.needl e np ed
ot b dtstar BHTbopPES bt Dishp gt AR s SRS 1) dofhiE SR RGBS
and having an elliptical cross sectigon to magnify the dosage marks

| ocated on tH¥EFHA thﬁgﬂ'ﬂléln;mdé??&on is abouh8( centipaise.cln eeaiincrEhndgeED| o
with a distal end of the syringe barrel for shielding the needle
conpri si ng, thiéhquiduiedicatiapis desighehfor refageratxddest (e.g. at from 2-8&Craminfect or
shaped to fit within and engage the outer cap and engage the inner

cap and RaviiRgc@d BLive) %t,trﬁoﬂfterfﬂ Eraturd 895 a?&%%@i PLEHRY) irciakd Y avay

fromone anot’her, each first |eg havi a plurality of internally
;gglptn g db? {)bzqu grla{‘g)tolgrﬂ%all %v%ltﬁgfméaiﬁlga}%gglhg% ge':enrd%gtlzrl Qad?ltl c})rggnc&%g%ﬁ‘} e and
various illustrative embodiments, the forgoing description is intended to illustrate
and not limit the scope of the invention. For example, a variety of systems and/or
methods may be implemented based on the disclosure and still fall within the scope
10 of the invention. Other aspects, advantages, and medifications are within the scope

of the following claims. All references cited herein are incorporated by reference in

their entirety and made part of this application.
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the inner cap, wherein the plurality of internally facing barbs are
di sposed at an angle with respect to the plurality of first legs, the
connector having a plurality of second | egs spaced symetrically away
from one anot her, each second |leg having a plurality of externally
facing barbs | ocated in the distal region of the connector and
adapted to &rgdB¥Sa distal region of the outer cap. 2. The device of
claim1l1, wherein the outer barrel includes a first recess and a

second recess ive the tip cap. 53. The device of claim
et oG SRR

2, wherein [udes a first protrusion and a second
protrusion forned . on i nner _surface of a shqulder at the oquter cap,
Wherein the first hAgcdEEBEd fﬁﬁb@%%ﬁewwg e frming 1 oderey
recess and the second recess of the outer barrel, respectively. 4.
The device of cl difstiarc fraries abetem gutege of die fingtlilange sontogredppi ng
ring. 105. The device of claim4, wherein the gripping ring is shaped

to recei $e tchacsypwad tea tddhigarf anarcfgage by hasstafingersy. The devi ce of
claim4, wherein the gripping ring is shaped to receive a hook. 7.

The device of cl aisgtghd 0 &5rBiiMk 4 B&tdth Wirdddelo¥ 11 sebdrldSlank@ 6ntBhRd b ased
initially at about 80 degrees with respect to the horiZontal. 158.

e SevL o SrFA I ARG P B o) oh L DBt i
the first arc;
a syringe barrel having an outer barrel and an inner barrel, the inner barrel
10 having dosage marks and a needle mounted at a distal end, the outer barrel shaped to
receive the inner barrel and having an elliptical cross section to magnify the dosage
marks located on the inner barrel; and
a tip cap slidably engageable with a distal end of the syringe barrel for
N shielding the needle comprising,
15 an outer cap;
an inner cap; and
a connector shaped to fit within and engage the outer cap and engage
the inner cap and having a plurality of first legs spaced symmetrically away from
one another, each first leg having a plurality of internally facing barbs pointing
20 toward a distal region of the connector and adapted to engage a proximal region of
the inner cap, wherein the plurality of internally facing barbs are disposed at an
angle with respect to the plurality of first legs, the connector having a plurality of

second legs spaced symmetrically away from one another, each second leg having a
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9. The device of claim1l, wherein the second flange is 1.5 tinmes as
|l ong as the first flange. 10. The device of claim11l, wherein the
outer barrel has a major dianmeter and a mnor 20 di aneter, wherein
the rati o between the major dianmeter and the minor dianeter is 1.5:1.
11. The device of claim1l, wherein the inner barrel is positioned

within the %ﬁﬁfity@e&%aﬁ?%iﬁgﬁrﬁ RRadesRge d@llfiggé’ﬁ §f t‘%%@ﬁﬁe‘%ﬂ)r%%d A

one end of the major dianeter magni fying the sage marks. 1

syringe cor‘r}%rd'%1 %5' : enea 9a81%ﬂﬂj &; a&’fitﬂgo elf‘j;arst fl ange and a second
a an&ggl p; a 1irs

flange formn arc ormp‘ng a bottom surface of

the first flapge cantoured to correspond to radi us_of an ar¢ fornmed
by a user's %Hﬁae?‘e,ce% lagtbgessip t e&wr&@ﬂaﬁﬁéﬂgm 55 YeREs 91 2 he

second flange contoured to correspond to a radius of an arc formed by
the user's fseenydireceahehappdisagedivathedip eapan the first arc; and a
tip cap rel easably engageable with a distal end of the syringe barrel
f or shi ebdi rig Thbdevieed dainohywhesdin the diubarcap itickudes afirstgpotiusivarandap;
and a connector shaped to fit within and engage the outer

cap and engag@ndRothRRES fofAed éneh A fBfade BE AlEiRNuldeY atthe bliteB Eap, $@8rein
spaced symmetrically away from one another, each first |l eg having a

plurality ofyd pleafAletdnd ﬁ%irﬂﬁo&aiﬁg%mf-ﬂmﬂerfﬂst recess and the second recess of

the outer barrel, respectively.
4. The device of claim 1, wherein the outer cap includes a gripping ring.
10 5. The device of claim 4, wherein the gripping ring is shaped to receive the user’s
finger to engage the ring,
6. The device of claim 4, wherein the gripping ring is shaped to receive a hook.
7. The device of claim 1, wherein the plurality of first legs are biased initially at
about 80 degrees with respect to the horizontal.
15 8. The device of claim 1, wherein the outer barrel includes a distal aperture to allow
the inner barrel to extend through the aperture.
9. The device of claim 1, wherein the second flange is 1.5 times as long as the first
flange.
10. The device of claim 1, wherein the outer barrel has a major diameter and a minor
20  diameter, wherein the ratio between the major diameter and the minor diameter is
1.5:1.
11. The device of claim 1, wherein the inner barrel is positioned within the outer
barrel such that the dosage marks are oriented at one end of the major diameter for

magnifying the dosage marks.
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15 toward a distal region of the connector and adapted to engage a
proxi mal region of the inner cap, wherein each of the plurality of

internally facing barbs is disposed at an angle with respect to the
plurality of first legs, the connector having a plurality of second
| egs spaced symmetrically away from one another, each second | eg

havi ng a p'“@akhﬁﬁgg%gﬁﬁéﬁﬁﬂglly facing barbs located in the distal

regi on of thé co Oadapted to engage a distal region of

the outer cap. 13., A.syringe st em compri si ng. a handl e _having a
first 11 ange and ShOABORITBRARYEI TGP ARG 0 SSFOHANARE BTmues KOgoar,
formng a bottomsurface of the first flange contoured to correspond
to a radius of arf fHpicare &rmiee photipm sarface of %mﬁrﬁfsf;lange contoured 40 second
arc formng a bottom surface of the second flange contoured to
correspond tecorraspoaditaus ragiusanf aamo: foanedby bysdérhefingges;' s fingers and
shaped flatter than the first arc, and a syringe barrel having an

outer basrel and za@cdrdngs fRmined batfin SXERIGE M2 26Ut BnkY cditoureld e
handgri p, the inner barrel having dosage marks and a needl e nmounte

d
at a distal gpdnohli% Ql’%td‘ﬁfs RaRGk i%ﬁﬁ@c?ﬁ%r hR Llrsgrgsej%iliggetr#]%ﬁl d%ngg&f A8R iih

and having an el'liptical cross section to magni ge mar ks

| ocated on %he igner %?rrel. 14. The syringe of claim 13, wherein
t he handl e i%%ﬁﬁ g g op cover and a handl e 10 body, the top cover
having a plurality, of pegs adapted to mate with a s

|t e ! et of
correspondi ng deprt®sapsrisaseby ragagsablenatadigtabensiefthe syrmge bageldpr i nge
of claim 14, wherein the top cover includes an aperture for receiving
a syringe plshieling the needld gomffingyri nge of claim 14, wherein the
handl e body includes an aperture for 15receiving a syringe plunger.
17. Thelisyringe of cl ahwutkdcapaherein the handl e body includes a
syringe positioning pocket having a flat side.
an inner cap; and
a connector shaped to fit within and engage the outer cap and engage
the inner cap and having a plurality of first legs spaced symmetrically away from
— one another, each first leg having a plurality of internally facing barbs pointing
15  toward a distal region of the connector and adapted to engage a proximal region of
the inner cap, wherein each of the plurality of internally facing barbs is disposed at
an angle with respect to the plurality of first legs, the connector having a plurality of
second legs spaced symmetrically away from one another, each second leg having a
plurality of externally facing barbs located in the distal region of the connector and
20  adapted to engage a distal region of the outer cap.
13. A syringe system comprising:
a handle having a first flange and a second flange forming a handgrip;

a first arc forming a bottom surface of the first flange contoured to

correspond to a radius of an arc formed by a user’s fingers;
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18. The syringe of claim17, wherein the inner ban-el includes a
fl ange having a flat side adapted to align with the correspondi ng
flat side fornmed on the handl e body. 2019. The syringe of claim 18,
wherein aligning the flange within the syringe positioning pocket
orients the dosage nmarks at one end of a major axis of the syringe

barrel. 20. The sycoiififtc Brfh@h Bdddn sm%%fﬂlééa@omeefge%@u&a té he

syringe barrel is longer than a mnor axis of the syrlnge barrel

o5t S B ot BRSPS b BB o

a needl e nngﬂ gd at %Hglstal end, the outer barrel shaped to receive
t he inner ¢ 8ISt &Ggahvi ng an eIIipticaI cross section to magnify

t he dosage 5marks | ocated on the inner barrel; and atip cap
sl i dabl y engagealsl i bareel Hpwngpn enlgr barrel gad Blymnﬁlgbartféﬁmbbxtémhng
shi el ding the needl e conprising, an outer cap; an inner cap; and 10a
connect of shiapaly framfthd hamdgtip thaindeehasd batihg dodake maclamndnceedigage
the inner cap and having a plurality of first |egs spaced
symet ri cal Inyoumeaat falddmal end, the outer barrel shaped to receive the inner barrel and
having an elliptical cross section to magnify the dosage marks located on the inner
barrel.
14. The syringe of claim 13, wherein the handle includes a top cover and a handle
10 body, the top cover having a plurality of pegs adapted to mate with a set of
corresponding depressions formed on the handle body.
15. The syringe of claim 14, wherein the top cover includes an aperture for
receiving a syringe plunger.
16. The syringe of claim 14, wherein the handle body includes an aperture for
15  receiving a syringe plunger.
17. The syringe of claim 14 , wherein the handle body includes a syringe
positioning pocket having a flat side.
18. The syringe of claim 17, wherein the inner barrel includes a flange having a flat
side adapted to align with the corresponding flat side formed on the handle body.
20 19. The syringe of claim 18, wherein aligning the flange within the syringe
positioning pocket orients the dosage marks at one end of a major axis of the syringe
barrel.

20. The syringe of claim 19, wherein the major axis of the syringe barrel is longer

than a minor axis of the syringe barrel.
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one another, each first leg having a plurality of internally facing
barbs pointing toward a distal region of the connector and adapted to
engage a proximal region of the inner cap, wherein each of the
plurality of internally facing barbs is disposed at 15 an angle with
respect to the plurality of first |legs, the connector having a
plurality of2ls&corags eqBpigia&ed symmetrical |y away from one anot her,
each second leg having a plurality of externally facing barbs | ocated
in the distal regignngébirhe hednper boter bardel addph adiet bareshghgmnar blirsd al
region of the outer cap. 22. A syringe barrel conprising, 20an outer

barrel and apvin gﬁﬁ%l%aéé&ﬁdrﬁé and deddBbuNE 4@l di AVenAJtHEQRRY Bart®Iskepeand
a needle nounted at a distal end, the outer barrel shaped to receive

the inner b%éeEJ»e tf’x@ﬂm@?‘ﬂérf@a hélihd Qﬁelgghc;ﬁ RS s§ gsﬁ;\&ﬁ'm%rﬁ grﬁg'abéage

t he dosage mar ocated on e |n rrel.

slidably_.en ta end of a syringe barrel for
shieldin ﬁ@gﬁ%gﬁﬁ8¥%8ﬂBPPE?'ﬁ“fhﬁn%uter cap; an inner cap; and ba
connect or shaped to fit w.thin and gage_the oquter cap and engage
the inner cap and tHaAPgd Q’le%%P@I%IS’/Wé}h afqlfrtéltenﬂ@é@essdﬁééﬁbaﬂel for
symmetrically away from one another, each first |leg having a
plurality oﬁhhhﬁ@$Wamhyﬂéamhpgﬁbgrbs pointing toward a distal region
of the connector and adapted to engage a proximal region of the inner
cap, wherein each of taheuprusml ity of internally facing barbs is

di sposed at 10 an angle with respect to the plurality of first |egs,
the connector having anphdéahi;taygof second | egs spaced symmetrically
away from one another, each sécond | eg haV|ng a plurality of

ext er nall?y facing bar tc)lSCOth c%r%ﬂaﬁe'a th lf}? gthfrh gg%eofﬂe 8ute} Qa% and"hl z(fgteor

and adapted to engage a distal region o

the inner cap and having a plurality of first legs spaced symmetrically away from
one another, each first leg having a plurality of internally facing barbs pointing
toward a distal region of the connector and adapted to engage a proximal region of
the inner cap, wherein each of the plurality of internally facing barbs is disposed at
15  an angle with respect to the plurality of first legs, the connector having a plurality of
second legs spaced symmetrically away from one another, each second leg having a
plurality of externally facing barbs located in the distal region of the connector and
adapted to engage a distal region of the outer cap.
22. A syringe barrel comprising,
20 an outer barrel and an inner barrel, the inner barrel having dosage marks and
aneedle mounted at a distal end, the outer barrel shaped to receive the inner barrel
and having an elliptical cross section to magnify the dosage marks located on the

inner barrel.
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24. A drug delivery system conprising: 15a syringe barrel having an
outer barrel and an inner barrel, the inner barrel having dosage

mar ks and a needl e nmounted at a distal end, the outer barrel shaped
to receive the inner barrel and having an elliptical cross section to
magni fy the dosage marks | ocated on the inner barrel; wherein the

mgni fy the d d on barrel ; uherein the
han about 68 Conp Fhoy Lo REG KR, FPA U Ot SreE it s Rhfine,

di stal end t he.syringe barrel for shielding the needle conprising,
an outer cagﬁeﬁﬁﬁkﬁﬁgﬂn%gﬁﬁ and a connector shaped to fit

wi thin and engage the outer cap and engage the inner cap and having a
plurality of first |edd ®faca¥ symetrically away from one another,
each first leg having a plurality of internally facing barbs pointing
toward a di stal regi omnofndritep;codnect or and adapted to engage a

proxi mal region of 5 the inner cap, wherein each of the plurality of

internal by facing bar hsconfiediorsih@sicto dit wathirnangl @gﬁ\%é fhe be&Peg arfdoenihe:
plurality of first legs, the connector having a plurality of second

| egs spaced gy B & Gak Ih)fviﬁ%?%lﬁrﬁ &%?st%g@tsg&{ed sﬁ%&%ﬂ?ﬁﬁ?ﬁga 3m

having a plurality of externally facing barbs | ocat ista
2900 O e SRS, AU RHRRLE1 1y BUBR AR L EhRL O
vi scosi ty Oftoggrﬂga Aisstalbrgéi\gg %rt] th%bc%lr{;[lecetsc?r a%g g}iiapqgcii ‘csoeentgaogeae{3 Sr%gcir&aizl Oregion of
centi poi se.

the inner cap, wherein each of the plurality of internally facing barbs is disposed at

10 an angle with respect to the plurality of first legs, the connector having a plurality of
second legs spaced symmetrically away from one another, each second leg having a
plurality of externally facing barbs located in the distal region of the connector and
adapted to engage a distal region of the outer cap.

S 24. A drug delivery system comprising:

15 a syringe barrel having an outer barrel and an inner barrel, the inner barrel
having dosage marks and a needle mounted at a distal end, the outer barrel shaped to
receive the inner barrel and having an elliptical cross section to magnify the dosage
marks located on the inner barrel; wherein the inner barrel is adapted to receive a
drug having a viscosity more than about 65 centipoise; and

20 a tip cap slidably engageable with a distal end of the syringe barrel for
shielding the needle comprising,

an outer cap;

an inner cap; and
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26. A syringe conprising: a handl e having a first flange and
a second flange form ng a handgrip; 15a first arc formng a bottom
surface of the first flange contoured to correspond to a radius of an
arc formed by a user's fingers; a second arc formng a bottom
surface of the second flange contoured to correspond to a radius of
an arc formed by the usennectdr shgpedstoditavidhmpabierfgage theroutenaap arivcerfgagst
arc; 20a syringe barrel having an outer barrel and an inner barrel,
t he inner bah¢ ginehewpi ang hdoingaelumlitysofdist legsnpadiieynmuiticdyatvag febinst al
end, the outer barrel shaped to receive the inner barrel and having

an el lipti C Yne@hOSEr, éé‘&tﬁx@ﬂeg‘Haﬂﬁga'piMal'itE}%fﬂﬁéﬁQl R, @Tgﬁhﬁ% on
the inner barrel, wherein thé outér barrel includes pro

di stal ends g @ fi86R8Sch QTR hod o %@F%g)re%a“ggr%gﬁhﬁ 188 6"

shi el ding the - i'nc g a s
urf ace nd 'GRIEREEPoVHEETGH) OLG RYBTUPER IHREE et OB g BeRb
outer barr eI 27. The device of claim 26, vvher e| n the ti {) cap
i ncl udes an anrnBle vedpresprst to the plsality efifishiaghithe eonmeeior baviemp plurdgy of
The device of claim 26, wherein the inner barrel is disposed wthin
the tip cap sedvend legsesphced symmatmdadly amdaly Hrdnin enoarodier,back edcond leg having a
plurality of externally facing barbs located in the distal region of the connector and
adapted to engage a distal region of the outer cap.
10
25. The drug delivery system of claim 24, wherein the viscosity of drug is between
about 65 centipoise to about 120 centipoise.
26. A syringe comprising:

a handle having a first flange and a second flange forming a handgrip;

15 a first arc forming a bottom surface of the first flange contoured to
correspond to a radius of an arc formed by a user’s fingers;

a second arc forming a bottom surface of the second flange contoured to
correspond to a radius of an arc formed by the user’s fingers and shaped flatter than
the first arc;

20 a syringe barrel having an outer barrel and an inner barrel, the inner barrel
having dosage marks and a needle mounted at a distal end, the outer barrel shaped to
receive the inner barrel and having an elliptical cross section to magnify the dosage

marks located on the inner barre], wherein the outer barrel includes proximal and

distal ends and a recess formed at the distal end; and a tip cap for shielding the
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29. The device of claim 26, wherein the outer barrel has a distal
opening and the inner barrel protrudes through the distal opening
when the syringe assenbly is fully 10assenbled. 30. The device of
claim 26, wherein the outer barrel has a first recess and a second
recess. 31. The device of claim 30, wherein the outer barrel has a
maj or di anetreedlamdcthaling aehloulidenhetieg an andr wrérceiand theutbt susface, acesting s
formed at first end of the major 15di aneter and the second recess is

formed at anrePRAs foemeden Bfe ihke siEEhRandisBARHES matiddy ehpRredevi e Of
claim 31, wherein the mating protrusion of the tip cap rncludes a top

surface a”dr&mﬁéﬂﬂﬁéEBﬂﬁﬁﬁnnéhﬁn%fde surface being positioned
ar to the | d '

per pendi cul ongi tudi nal axis of the handl e. 33. The

devi ce of clgim 26, .wh i.n e.mat i protrusi on has a triangul ar
Cross” 20sectiTonif Seithst el Z6rhuSRi B RiRb L s M euhd sty
cap conprises an _inner cap, an outer cap, and a connector shaped to
fit withen AHHIRHAGAECTCAR out er cap and engage the inner cap, the tip
cap having a plurality of first |legs spaced symmetrically away from
one anot her ,28eddh device vf ¢laign P& wihregein thp inner tatrgl iefdispnsedrwidiih yhef ticcapg
barbs pointing toward a -38 - distal region of the connector and

each first ldgnhed figcadapkedithehengadear@l.pr oxi mal region of the inner
cap, wherein each of the plurality of internally facing barbs is

di sposed at _ZQPTE@@v%eYBﬁthi&Q\%E%Er_eHHhE REtePbatta@hks ¥ dﬁfal Bfgéﬁﬁ%élﬁﬂtﬁe
I des a stem

35. The device of claim 26, erein the tip cap inclu

Chape. " 6. Ttk A e O AR bR b u

connect are r%ﬁgived within the stemportion. 37. The device of
clai m 340 wWA&EREd he connector includes a plurality of second |egs
spaced symmetrically away from one anot her, each second | eg having a

10p! ur al i ty 38f Tag devipapf glaifd, deban B duirsdewel hag atfiyet rg¢ass and  ssgond
of the connector and
recess.
31. The device of claim 30, wherein the outer barrel has a major diameter and a
minor diameter, and wherein the first recess is formed at first end of the major
15  diameter and the second recess is formed at an opposite end of the major diameter.
32. The device of claim 31, wherein the mating protrusion of the tip cap includes a
top surface and a side surface, the side surface being positioned perpendicular to the
longitudinal axis of the handle.
33. The device of claim 26, wherein the mating protrusion has a triangular cross
20 sectional area.
34. The device of claim 26, wherein the tip cap comprises an inner cap, an outer cap,
and a connector shaped to fit within and engage the outer cap and engage the inner

cap, the tip cap having a plurality of first legs spaced symmetrically away from one

another, each first leg having a plurality of internally facing barbs pointing toward a
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adapted to engage a distal region of the outer cap.

distal region of the connector and each first leg being adapted to engage a proximal
region of the inner cap, wherein each of the plurality of internally facing barbs is
disposed at an angle with respect to the plurality of first legs.
35. The device of claim 26, wherein the tip cap includes a stem portion extending
5  distally from the shoulder having a cylindrical shape.

36. The device of claim 35, wherein the inner cap and the connector are received
within the stem portion.
37. The device of claim 34, wherein the connector includes a plurality of second
legs spaced symmetrically away from one another, each second leg having a

10 plurality of extemaily facing barbs located in the distal region of the connector and

adapted to engage a distal region of the outer cap.
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