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NEEDLE STOPPER AND NEEDLE REMOVAL DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention. The subject
invention relates to a stopper for a needle of a
syringe such as an arterial blood gas syringe, and
more particularly to a stopper which enables
one-handed covering and sealing of the needle, and
a subsequent safe separation and containment of the
needle from the syringe barrel.

2. Description of the Prior Art. A hypo-
dermic syringe includes a syringe barrel having an
open proximal end and an opposed distal end. A
cylindrical wall extends between the proximal and
distal ends and defines a fluid receiving chamber
in the syringe barrel. The distal end of the
syringe barrel includes a passage that extends
therethrough and communicates with the chamber.
The distal end also is configured to receive a
needle cannula which communicates with the passage
and the chamber. The prior art hypodermic syringe
also includes a plunger in sliding £fluid tight
engagement with the c¢ylindrical wall of the
chamber. 8liding movement of the plunger toward
the distal end causes fluid in the chamber to be
evacuated through the passage and the needle
cannula. Conversely, sliding movement of the
plunger toward from the proximal end draws £luid
through the needle cannula and the passage and into
the chambgr. :
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racem c material at tenperatures between 60[err] seed crystals of the
desrred enant i onorph wi | | and 100[err] C. and to formthe supersaturated
vary with the node of operation. Preferably 5 solution by cooling to
tenperatures in the at least 5 g. of seed per liter of supersaturated 70

range of 5 to 40[err] C. Since Form | is the solutign gg added, usually
150 g. per liter stable form to which the other &r&°ftans- even
nore. The anount of seed crystals formed, this node of operatlon S

preferred used is a practical matter._gJhe upper limt is when usi ng

the thermal nethod of supersatur- a function of the viscosity of the
slurry. The 10 ating. It is an especially preferred nmet hod of anount of

seed to use al so depssels h aaéfmlaS neednesol \dreg | dd:d&dhy%EERA
conti nuously. gp article size srnce cles

In general, rﬁ??ﬂ%%x%ﬁl?i Ff@ﬁ&%ﬁ?tﬁ? P?@& c s%@ﬂ&ﬁ F&% per unit

wei ght . The damage and contamination during shlpment and
transfer to the patient's room as well as to
protect health care workers from accidental needle
sticks involving clean unused needles. The needle
shield or cover typically is removed immediately
prior to use of the hypodermic syringe. A hypo-
dermic syringe <that is wused for an injection
typically will be discarded into a special sharps
collector immediately after injection to further
protect against accidental needle sticks. However,
hypodermic syringes such as arterial blood gas
syringes that are used to withdraw fluid from a
patient cannot be discarded until the f£fluid has
been properly evaluated. To protect against
accidental needle sticks at this stage, the needle
cannula may be removed or covered with a needle

stopper.
Some medical procedures require periodic
sampling and evaluation of arterial blood. For

example, blood may be evaluated for content of
carbon dioxide, oxygen and pH. Arterial blood may
also be evaluated for concentration of electro-
lytes, such as sodium and potassium.

An arterial blood gas syringe is similar to a
hypodermic syringe but it also includes an anti-
coagulant such as 1liquid or dry heparin in the
chamber to prevent blood c¢lotting. Also, an
arterial blood gas syringe usually contains means
associated with the plunger which allows gas, such
as air, to leave the chamber but blocks the exit of
liquid such as blood.

S This Sheet Has Been

[ rmn I rﬂir



4

tween the tenperature of formng the satur- seeding efficiency (i.e., the
conbi nation of the ated solution and the tenperature of crystal-

&mount and the particle size) controls the rate 15 |lization, the greater
the tendency for race- of discharge of the supersaturation. |If the 80
mate to precipitate. It is therefore, necessary amount js.]J]ow or the
particles are large, the to keep the tenperaturei%?#é?%ntlal bet ween
rate is slow Large anmounts and snall par- t hese two operations as | ow
as practical while tide size increase the rate of crystallization.

mai ntaining a satisfactory rate of crystalliz- The slower the rate the
nore contamnation is 20 ation. A differential of at least 10[err] C 1is

possi bl e. The yse of an arteri8® bloo@le agyrihge dféi' erence
bet ween the dissol v- second al t ernat | ve, net ho 1éf Qr m.n i ng

and crystalli zé*trtt?glat]enp}é?“a?@rega%om% IRgier shfur Sidd 1) t| is to

operate at a geveral reasons. Arteries often are deeper in the
body of the patient, and hence more difficult to
locate. Accordingly, the respiratory therapist,
technician or phlebotomist must insert the needle
fairly  deeply, thereby. causing considerable
discomfort to the patient. After removal of
syringe from the patient, the therapist must
immediately apply pressure to the punctured artery
to prevent bleeding. Proper evaluation of arterial
blood gas requires prompt sealing of the arterial
blood sample to prevent reaction of the blood with
ambient air. However, the realities of the
procedure often require -the respiratéry therapist
to use one hand for applying pressure to the
puncture wound, thereby leaving only one hand to
seal the needle cannula and to handle the blood
filled syringe.

The prior art includes arterial blood gas
syringe Kkits with components to seal the needle
cannula after withdrawal from the patient. In
particular, a prior art kit includes an arterial
blood gas syringe and a cube of rubber, plastic or
cork approximately 1 cm?. The therapist usually
places the cube on a flat surface near the
patient. An arterial blood sample then is obtained
in the standard manner. After withdrawing the
needle cannula from the patient, the therapist
applies pressure to the wound with one hand, while
using the other hand to urge the tip of the needle
cannula into the cube on the work surface near the
patient. The.cube occludes the needle cannula to
prevent blood/alr 1nteract10n while the respiratory
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not exceed 60 C. since beyond that dif- constant tenperature but

change t he
sal t-form ng
having trali
conparatively
has becone
into one of t
nmet hod by us-
t enper at ur es,
30 The pre

The latter ne
racemate at 6

ferential racemc material tends to precipi- anou
acid present by neu- 25 tate. The stable form (1),
zation. This procedure is especially ad- 90 a

flat tenperature solubility vantagcougp when the am

to
nt of
al t hough

no acid

curve at |low tenperatures, can thus be used transforned

he allotropic forns in the tenperature differential
having a very low temaerature differential i ng hi gher
up to 100. of solubility. The nethod consists of pre-

. ferred tenperature differential pro- paring a solution in the
salt-form ng abiedtapi®t attemixute,the bemesshsiss t Theakshayapistat urated

Fhe0" snditls CRDRyRIMCES i the PRI, ARGOICHSD
heparin anticoagulant in the syringe barrel. The
needle is then removed by using a hemostat or by
hand, and the used needle is discarded into an
appropriate safety collector for sharp objects.
The syringe tip then is covered with a tip cap.
The blood filled syringe with tip cap is usually
placed in a container including ice and sent to a
laboratory for analysis.

The prior art arterial blood gas kit has
several disadvantages. For example, the small
rubber cube neither gquides nor limits the movement
of the needle. Thus, the needle can be skewed
during insertion by the respiratory therapist or it
can bend during insertion to project from a side
surface of the small rubber cube. Similarly, the
small cube can - tilt during insertion thereby
enabling the tip of the needle to pass entirely
through the cube. In either case, the tip of the
needle is exposed and enables ambient air to react
with the arterial blood in the syringe. Further-
more, the exposed tip of the needle can lead to
accidental needle stick. Means for removing the
needle from the syringe barrel may reduce the risk
of accidental needle stick, but a separate removal
means in the arterial blood gas kit adds to the
complexity.

As noted above, the prior art also includes
many types of needle shields that can be placed
over the needle to prevent accidental puncture.
However, these prior art needle shields generally
do not occlude the needle tip, and generally are
not well suited for the one—handed seallng that is

e solutron 1s not saturat ed and
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ferably at about 75[err] C. in water containing a has all the am no acid
as the amne salt. If smal | anmount (e.g., less than 0.2 equivalents

Pt is in excess, nore base is needed to form 35 per nole of alanine) of
an acid such as hyd- a saturated and then a supersaturated sol u-

rochloric acid or sul phurous acid to get a tion and hgﬁaio free sone

100

am no acid from solution of [err]-nethyl DOPA hav from O the
amne salt. It is preferable to form a ‘to 20% of the amino acid in
the salt form saturated solution by ngt using excess of acid. The
ratio of amno acid salt to amno acid The undissolved material is again
separated 40 is conveniently controlled by adding excess of and then a
base is added.rds1id€idaBrpl Vireguited for pPASB¥Lahani nAlggaPOYAE tO a
given amount acid s neutralized, a supersaturated sol ution of acid.
Pref erabl y, orﬁ”ilo‘%e‘h%%%' of acid, usu- is forned. The ratio of amino acid

to salt-

SUMMARY OF THE INVENTION
The subject invention is directed to a needle

stopper which enables efficient one-handed
occlusion of a needle cannula. The stopper is
configqured to prevent improper insertion or over
insertion of the needle cannula, and thereby helps
avoid accidental needle sticks. The stopper also
is configured to enable safe efficient removal of
the needle cannula from the syringe barrel.

The needle stopper of the subject invention
includes a substantially rigid shell having an
upstanding generally tubular side wall with opposed
top and bottom ends and a needle-receiving chamber
therebetween. The height of the tubular side wall,
as measured between the top and bottom ends, is
greater than the length of the needle cannula to be
inserted therein. The bottom of the tubular side
wall may be dimensioned and configured to define an
efficient support for the upstanding side wall.
For example, the side wall may be of frustoconical
or pyramidal shape, with the bottom end of the side
wall defining a greater cross—sectional area than
the top end. It is an important advantage of the
present invention that the outwardly tapering side
wall of the shell minimizes the possibility of the
needle tip engaging the side wall before complete
insertion of the needle cannula into the shell.
Engagement of the side wall by the needle before
complete insertion could cause the sharp needle
point to pass thfough the side wall and project
outwardly therefrom. The shell may also include a
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ally sul phurous, is present for stability. The form ng acid nust agai nst
be such that 0 to undi ssol ved racemate is filtered and the fil- 90%
of the [err]-nethyl DIOPA is present as the 45 trate automatically
contains amno acid plus anmine salt of the acid. The neutralization is 110

am no acid hydrochloride or bisulphite dis- either cagr out slowy in
t he presence of solved in the solution. The filtrate s seeded seed
crystals of one of the enantionorphs or with crystals of the desired
enanti onor ph. the supersaturated solutgon thus formed is The

seeded solution is then cooled to 5 to later seedéd with efficient
agitation. The neu- 50 40 C., preferably to about 35[err] C.
tralisation tecupmuet cfbahgeuextending aitddidly from tie |Bottem

foregoing i's (el Sued IR MRt 1 CROSLALLCBREERLY 50"chd) gogl ynct i on

W th of Using tenpera er ences orm rature
change, al t hougi ian juprjgiy syientation.

The top end of the shell is open and dimen-
sioned to enable insertion of the needle cannula
therein. The top end of the shell may further be
configured to engage a needle hub and to facilitate
the separation of the hub from a syringe barrel.

The needle stopper of the subject invention
further includes a sealing material in the needle-
receiving chamber. The sealing material is
selected to permit easy penetration of the needle
cannula, while simultaneously occluding the needle
tip to prevent deterioration of the arterial blood
sample. For example, +the sealing material may
comprise clay, wax or certain rubbers and plastics,
or other suitable materials.

The subject invention may also be directed to
a kit of parts for efficiently and safely drawing
and protecting a sample of arterial blood gas. The
kit of parts may include an arterial blood gas
syringe assembly containing anticoagulant such as
heparin, and the above described needle stopper.
The kit may further include a tip cap for pro-
tectively enclosing the passage through the syringe
barrel after removal of the needle hub therefrom.

The needle stopper of the subject invention is
usually used by initially supporting the bottom end
on a work surface in proximity to the patient. A
respiratory therapist then removes the shield from
the needle cannula and draws an arterial blood
sample. The respiratory therapist uses one hand to
withdraw the needle from the patient, and the other
‘hand to apply pressure to the puncture wound.

TR




supersaturated solution, the process can also better to keep the m xture

at a constant tem be used with |ower dissolving and crystalliz-
perature in order to avoid racemate from con- 55 ing tenperatures.

Thus, the racemate nay be tam nating the product.. The neutralisation 120
dissolved at 35[err] C. and cool ed below 20[err] ?g iarrled out with
any base desired e.g., C. Because of the flat o} %I|Ity gradient in
amoni um hydr oxi de, sodi um hydr oxi de, this range such operations
are not as efficient |[|ine, nmagnesia orLgpotassium hydroxide, as as
the use of the preferred ranges, especially well as the carbonates or

bi car bonat es of these 60 when | ow anmounts of acid are present.

netal lic ions. wKhee tham@ramﬂnfgorrpi:ewumi e wiltlh one handJhetheol ed
seeded sol utiop MhICQ ? t her . Its wi.th hot h_fhe g %EO|VIH 1aC|d and

t he safBFRIER BFYs aga %ﬁﬁﬁﬁ § uF iR Q% pﬁgﬁ €al ani ne
conpound, the csnhudki zabton the open top end of the needle

stopper. The needle cannula is advanced suf-
ficiently for the needle tip to enter the sealing
material and for the needle hub to engage the top
end of the shell. The therapist then mixes the
blood and the anticoagulant, such as heparin, in
the syringe barrel. When hemostasis has been
achieved, the therapist engages the syringe barrel
in one hand and the shell of the needle stopper in
the other hand. Movement of the syringe barrel
relative to the needle stopper separates the needle
hub from the syringe barrel. The passage of the
syringe barrel then 1is+ capped and the safely
connected needle cannula, hub and stopper are
discarded in a sharps collector. Finally, the
efficiently sealed arterial blood sample is sent to
the laboratory for analysis.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top plan view, partly in section,
of a kit of components for drawing a sample of
arterial blood;

Fig. 2 1is a side elevational view of the
needle stopper illustrated in Fig. 1;

Fig. 3 is a cross—-sectional view taken along
line 3-3 in Fig. 2;

Fig. 4 is an exploded perspective view of an
arterial blood gas syringe and a needle stopper in
accordance with the subject invention;

Fig. 5 is a cross—sectional view similar to
Fig. 3, but showing the needle of the arterial
blood gas syringe seallngly dlsposed in the needle
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the desired enantionorph depending on the technique can be used in the

presence of aging tine and still supersaturated with the seed.
When insoluble salts are formed with 65 other enantionorph, is filtered
to give a 30- the salt-formng acid, the supersaturated 130
P-2621
—-8—

stopper; and

Fig. 6 1is a side elevational view of the
needle cannula and hub engaged in the needle
stopper and separated from the syringe.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A kit of components for an arterial blood gas
procedure is identified generally by the numeral 10
in Fig. 1. The kit includes a hypodermic syringe
12, a needle stopper 14 and a tip cap 16 all of
which are protectively enclosed in a sealed pro-
tective package 18 which can be made of many
materials and structures including foil and plastic
sheet material.

Arterial blood. gas: syr'inge 12 includes a
generally cylindrical syringe barrel 20 having an
open proximal end 22, a distal end 24 and a fluid
receiving chamber 26 extending therebetween. The
chamber contains an anticoagulant such as liquid or
dry heparin. The distal end of syringe barrel 20
includes a tip 28 having a passage 30 extending
axially therethrough and communicating with the

chamber. A collar 32 1is preferably disposed
coaxially around syringe tip 30 and 1is provided
with an array of internal threads. A needle

cannula 34 is rigidly mounted to a hub 36 which is
removably engaged with the internal threads of
collar 32 at the distal end of syringe barrel 20.
The syringe can also be made without a collar
wherein the hub is held onto the barrel through a
frictional interference fit between the tip and the
hub. A shield 38 is removably engaged over the
needle cannula to avoid accidental needle sticks
and contamlnatlon prlor to use.

|| fin_
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983, 815 solution nust be filtered before seeding. Bases ing a

saturated or neatly saturated sol ution formng insoluble salts of
Perr]-nmethyl DOPA  of [err]-netl hyl DOPA in non-al kaline aqueous shoul d
be avoi ded since they will neutralize solution into seperate
crystallizing vessels the wong acid and renove &,g&rs]n from

cont ai ni ng seed enanti onorphs and formng 5 sol uti on.

supersaturated solutions continuoutly in the 70 Anot her net hod of

form ng a supersatur- presence of the_geed of each enanti onorph,

A sealing plug .or stopper assembly 40 is
mounted to the distal end of a plunger rod 41 and
is in sliding fluid tight engagement with the
syringe barrel. The sealing plug of an arterial
blood gas syringe may include a filter, such as a
hydrophobic filter, to permit air to pass from the
blood receiving space .in the chamber while
preventing the flow of blood beyond the sealing
plug. Accordingly, the stopper 40 initially acts
as a vent plug and later as a sealing plug when the
filter 1is contacted by blood. Such a stopper is
taught in U.S. Patent No. 4,340,067 to Rattenborg.

Tip cap 16 of the arterial blood gas kit is
dimensioned and configured to engage tip 28 of
syringe barrel 20 for sealing passage 30 there-
through and preventing a reaction between ambient
air and arterial blood in chamber 26. Tip caps are
usually made of rubber and include a closed end
cavity that receives a syringe tip. As will be
explained further herein, the tip cap may be
mounted to syringe tip 28 after needle cannula 34
and hub 36 have been separated. A typical tip cap
is illustrated in U.S. Patent No. 4,444,310 to
Odell.

Needle stopper 14 is illustrated in dgreater
detail in Figs. 2; 3 and 4. The stopper includes a
shell 42, which preferably is unitarily molded from
a thermoplastic material exhibiting rigidity,
hardness and resistance to needle puncture.
However, the shell may be made of glass, metal or
other materials resistant to needle puncture.
Shell 42 includes a generally frustoconical side
wall 44 having a bottom end 46, an opposed open top
end 48 and a needle-receiving chamber 50 defined
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ated solution is by volatilization of the solvent,

out in part.

the saturated solution. be carried out in series or in parallel.
This nmethod is especially usable when the the cryst l%g ions are carried
0

out in series,

not her |iquor fromthe first such crystal - a polar solvent, such as
met hanol, which is |lization is continggusly run into the next and

hi ghly vol atile. its nmother liquor is
continuously recycled to a Anot her nethod of form ng the supersatur-
di ssolving vegigtid eeﬂengu@@t Wé&ﬂ.echnéoé!ﬂ:éﬁﬂlhﬁ bﬁt@:bapIMt@&nl s to

di ssol ve the anipo aC|d to_t yst |2|n% essel.s. .Wien.the crys-
80 an excad oFOR, eRd%y A oA - T A

75 aqueous solution contains a m unt of

parall el tWawxﬁhrafeéhell 42 defles a height "A", as depicted

in Fig. 2, which exceeds the overall length of that
portion of needle 34 which projects out of hub 36
on the arterial blood gas syringe. Frustoconical
side wall 44 is confiqured such that the top end
thereof defines the minor cross—sectional dimension
and the bottom end thereof defines the major
cross—-sectional dimension. As will be explained
further herein, this configuration is an important
advantage of the present invention because it
reduces the potential of a needle inserted into
open top end 48 from snagging or piercing side wall
44 as the needle is advanced into chamber 50. The
orientation of frustoconical side wall 44 also
contributes to stability of needle stopper 14.
Stability is further enhanced by a generally planar
base 52 extending outwardly from bottom end 46 and
defining a major cross—sectional dimension for
shell 42.

The frustoconical side wall of shell 42 is
characterized by a plurality of 1longitudinally
extending ribs 54 extending outwardly therefrom.
The ribs define - surface irreqularities that
facilitate gasping and rotation of the needle
stopper as explained further herein.

~Open top end 48 of frustoconical side wall 44
is preferably characterized by an outwardly
directed needle entry chamber 56 leading into the
needle-receiving chamber. It is also within the
purview of this invention to provide a flaired

‘structure at the open top end to help gquide the

needle into the needle-receiving chamber A

from
When 10

t he
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whi ch then crystallizes
The separ - either by raising the tenperature or by | ower-
dte crystallizations of each enantionorph can i ng the pressure,



hydride volatile from aqueous solution and to solution streamis divided
into two parts, each transform this into a supersaturated sol ution
doing to one of the crystallizers, and the - by volatilization of the
acid anhydride of the nother liquors are reunited and recycled to 20

di ssolving acid from the substantially satur- the dbs§g5¥|ng st ep.

Addi tional racemate is 85 ated solution. An exanpl € 0f such an acid is
regularly charged to the dissolving vessel to sul phurous aci d, whose
first ionization con- keep its output_jgaturated by keeping solid

stant, only, is about 10-[err]. Thus, in the per- race ate present at al
tinmes. It is possible to formance of this variation, a saturated
solution eff ektibtérgagingesectésal B8 GF GleddbPe+Péesi¢ing chbhmble racenic

oo, 2014 o Ae B SRR PSR MOIQ GBI BTl B s %0
tapered slightly inwardly to conform to the shape
' of the needle hub on the arterial blood gas syringe.

The frustoconical side wall of shell 42 is
further characterized by a plurality of inwardly
directed 1locking protrusions 64 in proximity to
open top end 48. The 1locking protrusions are
dimensioned to engage the outer surface regions of
the needle hub after sufficient insertion of the
needle cannula into needlereceiving chamber 50.

The needle stopper is further characterized by
a sealing material 66 disposed in needle-receiving
chamber 50 of shell 42 from a location adjacent the
bottom to a 1location intermediate the top and
bottom. The sealing medium may' be made of clay,
wax, natural rubber, synthetic rubber, thermo-
plastics, thermoplastic elastomers or polymeric
foam that will not prevent penetration of the
needle cannula, and that will occlude or prevent
environmental air contact to the interior of the
needle tip after sufficient insertion into needle-
receiving chamber 50,

Arterial blood gas kit 10, as shown in Fig. 1
is used by initially opening the package 18 and
extracting syringe 12 and needle stopper 14. Base
52 of shell 42 of the needle stopper is positioned
on a work surface of a variety of orientations,
with horizontal surface 68 being preferred, in
proximity to the patient, as shown in Fig. 4, such
that top end 48 of frustoconical side wall 44
projects upwardly from horizontal surface 68. The
respiratory therapist will then remove needle
shield 38 from syrlnge barrel 20 to expose needle
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to a slurry of the phenyl al ani ne conpound or The conti nuous character of
this process by addi ng an excess of [err]-nmethyl DOPA to a is dependent
on control of the rates of trans- solution of SO in water. An excess
of the ferring the respectively solutions to each suc- 30 am no acid nust
be used in either case in cessive vessel in the circplbhegsq as to maintain
95 order to have at |east 10% of the dissolved constantly in each
crystallizer the proper con- am no acid present in the final
super sat ur at ed ditions for crystallizpt+on of the seeded en- sol ution
as the free base. The undi ssol ved antionorph. The dissolving vessel
Is held material is separated and the filtrate is seeded at the proper
t enper at ure i fcannuhpeBat.ur &35 therdpist eviThetbenddaseritt tiee tiip t hen

boi | ed techni aye hebaher Bahuile 3£UPRES AhUs1Rkeel0hrtor el bRCIrY

at nospheric pressure b ? ution is being erH) oyed 3 or treated
with patient ~and will “Cause’ blood to be . dra

chamber 26 of: the syringe barrel. After a
sufficient quantity of arterial blood has been
drawn into syringe barrel 26, the therapist will

exert forces on the syringe barrel with one hand to
withdraw needle cannula 34 from the patient. The
therapist will then immediately wuse his or her
other hand to apply pressure to the puncture wound
for achieving hemostasis.

As noted above, it is necessary to seal tip 38
of needle cannula 34 quickly to prevent reaction

between the arterial blood and ambient air. It
also is important to protect the patient and health
care workers from accidental needle sticks. The

therapist achieves both objectives by aligning the
syringe with the 1longitudinal axis of needle
stopper 14, and placing the tip of needle cannula
34 into open end 48 of shell 42. The respiratory
therapist then advances needle cannula 34 into open
top end 48 as shown in Fig. 4. After sufficient
advancement, tip 35 of needle cannula 34 will be
sealingly engaged by the sealing material 66. A
therapist will continue the axial advancement of
the syringe until needle hub 36 is engaged by
locking protrusions 64 adjacent open top end 48 of
the shell of needle stopper 14 as shown in Fig. 5.
It should be emphasized that this insertion of
needle cannula 34 into the needle-receiving cavity
of shall 42 can be achieved by one hand while the
respiratory therapist continues to apply pressure
to the puncture wound of the patient. After
complete seatlng of needle cannula 34 and needle
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under reduced pressure, or sparged wwth an S(err] if the volatile acid
anhydri de techni que I nert gas such as nitrogen to renove sone of .is
used, at a controlled rate. More racenate is the SJerr], and thus form
a soI ution supersatur- charged intermttently to keep a solid phase 40
ated in free amno acid. Again, optically-ac- alway®-@26eXlent in the

di ssol ving vessel. The 105 tive amno acid of excellent purity can be
saturated solution is withdrawn at a controlled i solated by filtration.
rate through a filter intake (to preveh$—solid The process is

especi ally advantageous in racemate from being transported) and is run

I ts adapt abi | a contl uous pr.ocess. fi.rst s.eeded
crystallizi ng%‘éségl e‘iﬁfgﬁﬂ i ga Yh%ycgbe Iﬁ?‘ten %o process
the crystalli may, mdwe smher ssyrimged :sula}nt i@ by #dPationi sambm:r olled in

a continuous 9RELALEGA, A miSOhEBHPYS! Hried'diRild Nid Nenl' SHGRIOT the
chamber with the arterial blood. '

Once hemostasis has  been achieved,- the
therapist may remove the pressure from the puncture
wound. The therapist may then grasp the arterial
blood gas syringe with one hand and the needle
stopper with the other hand. Axial movement of
needle stopper 14 toward syringe 12 will assure the
therapist of complete seating of stopper 14 onto
needle hub 36. The therapist may then rotate
needle stopper 14 relative to syringe barrel 20.
Locking protrusions 64 on the shell of needle
stopper 14 cause the needle hub to rotate with the
needle stopper and to disengage from threaded
collar 32 and syringe tip 28 at the distal end of
syringe barrel 20. This removal step may also be
accomplished in a one-handed procedure if hemo-
stasis has not yet occurred. The separated needle
cannula 34, needle hub 36 and needle stopper 14 may
be discarded immediately into an appropriate sharps
container. It is an advantage of this invention
that, because the tip of the needle is sealed by
the sealing material, blood in the needle 1is not
likely to come out of the unsealed end of the
needle during the disposai step.” Tip cap 16 may
then be engaged over the tip of syringe barrel 12
to seal the syringe and reduce the probability of
reaction between the arterial blood gas and ambient
air. The sealed arterial blood gas syringe may
then be placed in a plastic bag containing ice
transported -directly to the laboratory for analysis
of blood gas content.
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other is that, unlike the neutralization tech- seed crystals (by

mai nt ai ni ng the t enperat ure ni que, there is no build-up of inorganic
salts at the right range, continuously adding a neu- in the recycling
not her |iquor. However, for tralizing base, sparging wth an inert gas,
50 economic reasons the thermal nethod is pre- maigajdyng a | ower

pressure, etc., depending 115 ferred.
on the techni que being used). A very inportant advantage of the
entire In the series technique, the_ggpther [|iquor i nventi on, whet her

bat ch or continuous but (which is now supersaturated in one enanti o-
especially in a continuous process, is the purity nor ph but not in the
other) is continuoasl ysx&&naﬂjr,t e ﬁeedléoraﬂqﬂpereci)sem@viwe@t hssr oper -

gg;??%ﬁgﬂsﬁgalngtﬁngggg 8} t%% eco hagf§§?aﬁ§§2|ng vessel §%g%ggsmf[h

cannula of an arterial blood gas syringe. The
needle stopper includes a rigid shell hav1ng a
bottom end, an open top end and a needle-receiving
chamber therebetween. The bottom end of the shell
is configured to support the shell in an upright
condition on a generally horizontal surface. A
sealing material, such as clay, wax or certain
plastics or rubbers is disposed in the needle-
receiving chamber to occlude the tip of a needle
cannula inserted therein. Occlusion of the needle
cannula can be carried out safely with one hand
while the respiratory therapist is using the other
hand to apply pressure. to the puncture wound.
After hemostasis has been achieved, the respiratory
therapist can use both hands to rotate the needle
stopper relative to the syringe barrel. The
engagement of the needle stopper with the needle
hub will cause the needle hub and the needle
cannula attached thereto to threadedly separate
from the syringe barrel for safe discard. This
removal step can also be done in a one-handed
procedure if hemostasis has not yet occurred. The
tip of the syringe barrel then can be sealed, and
the arterial blood sample can be transported to a
laboratory for analysis.

This Sheet Has Been RTi
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this invent
The second

over the ot

usual | y approaching 100% . No otheré§ nple transfer is care
controlled to forma bal- 125 rect process reported t
ot her anced system In order to make sure that conpounds glves s

lon is remarkable in a yielding sub- the ot her enanti onor ph.
crystal - stantially pure isoner, (i.e., containing over
tizer feeds its nmother liquor simlarly back to P-3%%of one enantlonDrph

her and the dissolving vessel and the rate of é&@ﬁ

Bl

uch

conpl ete rﬁﬁﬁ#ﬁti Net, IMﬁﬂb antially Al the second enantionorph

t he cases Peporte§~an§—ﬂﬁ—ﬁ§%ér continuous in excess of a racemc mxture
is recovered  lresobuthesdle detppdred.and removal apparatis the second
crystalIlzeforltalﬁy?bafe%&%d &§e£n§ s &0y Baddges s carried

out by run-

an addjtional but s er amount Of .S err|
syrgnge barre? a nee e hub removably nqaged with

~said syringe barrel and a needle cannula mounted to

said needle hub, said needle stopper and removal
apparatus comprising:

a shell having a side wall including a bottom,
an open top and a side wall therebetween defining a
needle-receiving chamber, - said needle-receiving
chamber being dimensioned to . receive said needle
cannula and at least a portion of said needle
hub,hub engaging means on said shell for engaging
said hub when said needle cannula is inserted into
said needle-receiving chamber, said side wall being
tapered outwardly, such that said needle-receiving
chamber defines a larger crdss—-section at locations
closer to said bottom of said side wall, whereby
said taper helps prevent engagement of said needle
cannula with said side wall during insertion into
said needle-receiving chamber; and

penetrable sealing material disposed in said
needle-receiving chamber, whereby insertion of said
needle cannula into said needle-receiving chamber
enables occlusion of said needle cannula by said
sealing material, and whereby engagement of said
needle hub by said engagement means enables
separation of said needle hub from said syringe
barrel,

2. The apparatus of Claim 1, wherein said
shell further comprises a generally planar base in
proximity to said bottom of said side wall, said
base being dimensioned for supporting said shell in
an upright orientation.

T



983, 815 5 spargcd also fromthis
crystalll Ol HasiBert y being used as the acid solution to make 65
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3. The apparatus of Claim 1, wherein said
hub engaging means of said shell is disposed in
proximity to said top of said side wall.

4. The apparatus of Claim 3, wherein said
hub engaging means comprises a plurality of locking
protrusions projecting inwardly from said side wall
of said shell, said loéking protrusions being
dimensioned for non-rotatably  engaging said needle
hub.

5. The apparatus of Claim 1, wherein said
top of said side wall defines an outwardly flared
entrance to said needle-receiving cavity for
facilitating insertion of said needle cannula.

6. An apparatus as in Claim 1, wherein said
side wall of said shell comprises an outer surface
having surface irregularities for facilitating
gripping and rotation of said shell.

7. The apparatus of Claim 1 wherein said
side wall is generally tubular shaped.

8, The apparatus of Claim 1, wherein said
sealing material 1is selected from +the group
consisting of clay, wax, natural rubber, synthetic
rubber, thermoplastics, thermoplastic elastomers
and polymeric foam.

9. The apparatus of Claim 1, wherein said
shell is made of material selected from the group
consisting of thermoplastlc, thermosetting plastic,
metal and glass.
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case of the tenperature differential nethod, tip the original reaction
nlxture that the second crystallizer be at a slightly | ower tenperature,

But this is not absolutely EXAVPLE-2681 nexnss SiREtHab Béen Replaced
recovery of sonme of the second 10 g. of

DL-[err]-nethyl -3, 4-di hydr oxyphenyl - 17— chant i _
crystallizing vessel is alanine [crystalline form 2A chara

fitted with a slurry renoval |line and the crys- X-ray peaks (2 1 copper

Klerr]) at 9[err 114 er, t a reaned
regul arly 23[erir? |is a{ﬁdt}?i&? %‘g: %ﬂe %g"%ll %ydgqgﬁ or i g&ﬁé prevent the
slurry fronﬁ%&o@n@%%’w hidsdng a @i dszmngeorhmn%[ @& r pycingee resul tant

For 30 m nupen o S B oLy e
ninut es a iltrates
vg;sel uncﬁ‘%‘é’b’f%d%golﬁﬂ%g rdgsftlallt ePRA- o nd, ngadie cannula

mounted to said needle hub, said method comprising
the steps of: _

providing a needle stopper having a shell with
a bottom end, an open top end and a sidewall
defining a needle-receiving -chamber therebetween,
said top end being configured to engage said needle
hub, a penetrable sealing material disposed in the
needle-receiving chamber;

supporting the bottom end of said shell on a
generally horizontal surface;

drawing a sample of blood from said artery
with said syringe barrel and said needle cannula;

withdrawing said needle cannula from said
artery; .
applying pressure to said arteiy for achieving
hemostasis; and

inserting said needle cannula of said syringe
through said open top end of said shell and into
said needle-receiving chamber sufficiently for said
needle cannula to be occluded by said sealing
material; and moving said shell relative to said
syringe barrel for disengaging said needle hub from
said syringe barrel.
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from which the slurry was withdrawn or to drying, weigh 0.22 grans.
Elltrate and slurry 75 the dissolver. t enperat ure
are held at 35[err] C during the In the parallel technique, the saturated
filtration. 1.5 Grans of L-[err]-nethyl-3,4-di- solution is divided and

continuously run into hydroxyphenylal anine are addedg. g die fil- separate
crystallizing vessels. The slurry of trate which is st%l at 35[err] C
The seeded fil- crystallized enantionorph is kept agitated and trate is

then cooled to 20 C. at a rate of 8CxBeerflowis run through a filter. The
nother 1/2 C. per mnute, aged for one hour and liquors are reconbi ned and
recycled to the filtered. The wet cake weighs 4.11 grans di ssol vi ng
vessel . (2.93 grains after drying at 40[err] C. The

pro- The invention qan e, i 1 dsboatsdh Daken SbrovAtiChEVECEN®

sesqui hydrate and t FE—Spee+tic—

ABSTRACT OF THE DISCLOSURE

A needle stopper for use with a hypodermic
syringe such as an arterial blood gas syringe
jncludes a shell having a bottom, an open top and &
needle-receiving chamber therebetween. The bottom

5 is confiqured to support the needle stopper in an
upright orientation. The needle-receiving chamber
is dimensioned to receive needle cannula and to
engage a needle hub connected to the cannula. The
chamber is at least partly filled with a sealing

10 material that can occlude the tip of a needle
cannula. The upright orientation of the needle
stopper enables one-handed insertion of the needle
cannula into the needle-receiving chamber for
occluding the needle tip. Engagement of the needle

15 stopper with the needle hub enables safe and
convenient separation of the needle hub and cannula
from the syringe barrel for disposal. The tip of
the syringe barrel then may be capped and sent to a
laboratory for analysis of fluids therein.

59288
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| owi ng exanpl es: ~tion, at a wave length of [ight of

889 nferr], of 85 the copper salt ig t%§2 The yi el d s ShéePHas Been Replaced
EXAMPLE 1 mer is 26% . racemc

[err]-methyl -3, 4-di hydr oxy- EXAI\/PLE 3 “"”"IH Ilgﬁﬂ
phenyl al aninc is slurrled at 35[err] C in 100

DL-[err]-nethyl -3, roxy enyl - cc. of 1 CN hydrochlorlc aci d.
The excess of al ari l%{; characterized by X-ray peaks 90

4td copper Klerr])

solids is filtered off IeaV|ng a saturated solu- (2
containing 34.6 g. of

at 10[err] and 13] is slurried tio
racemc amno acid in 100 cc. of 2.ON hydrochlori¢ acid at 25 of which
about 61%is present as the hydro- C. for one hour/ The undissol ved solids
are chlorH&e The solution is thgn seeded at 35[err]
filtered off and drled Dry ht of these

/.




C with 7 g. of hydrated L-a-methyl-3,4- solids is 0.90 grans._8.0 G ans
of L-[err]- 95 diﬁygg pngnylalanine (6.2 g. of
anhydrous nmethyl - 3,4 - dihydroxyphenylal'ani ne seed This Sheet Has Been Replaced
material). The m xture is then cooled to 20[err] are ad

filtrate. 40 cc. of 2N sodium C. in 30 mnutes and aged f mﬂﬂw”
hydr oxi de are added to the filtrate at a rate e C.
The separat ed na‘??fﬁ; is rYolated by of 1/2 cc. per mnute. Tenperature
i's main- — Ailtration, washed twice with 10 cc. of cold

tained at 25 C. The suspension is aged for 100 wat er and
dried in vacuo. The yield_of pro- hé hour at 25[err] C. and then

filtered. Weight 3 duct is 14.1 g. of
L-a- et hyl - 3, 4-48 hydroXy- | of tHhe dry product (including seed) is 18.5
phenyl al anine in_the formjof ageesqui hydrate OH:LPKE?E;' e product is
L-[err]-nmetl hyl - 334-di hyd _ 40 1Q0¢9 Ity det er m ned by
the rotation of roxylNenylalaninc sesquihydrate and the 14
o I
T
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t he copper conpl ex.

specific
o6y 9
of
45 3, 4-di hydr oxyp

l.ength of light 105

from the of 589 mu, of its copper salt

precedi ng step (45 n1 ) contain 3.65 g. o
acid and 10.4 ¢ err] thyI

which there is G 45 EXANEL:

of Dform The | i qudr 35 g. h\\

DL-[err]-nethyl - 3 4- di hydr oxyphenyl -
C. and stirred with 2.4 g.
110 of racemate.
di oxi de aqueous solution at 24[err] CM
solution containing After 70 m nutes}

50 about 12.2 g. of a-nethyl DOPA coi
driving force). J
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al ani ne |ﬂ
Exdi
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rotatiéﬁ at ‘a wave —
ion of the nhkbﬁkﬂ%kﬁgg

i

|soner is 3
a 61% excess

|s1feated to 35[err]
ed in_200 cc.“of 0.46 nol ar

ol +ds is renoved by sul phur
‘lon leaving a filtrate

rry is pressure fil-

l tered (using nitrogen for
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of 67% hydrochloride. The filtrate is seeded Wight of  the-dry—-———-— .
undi ssol ved solids is 10.8 EP 0 595 50Y A1 This Sh

at 35[err]
C with 2.7 g. of hydrated D-[err]-nmethyl- grains. 210 c aced . )
of the filtrate 115 3, 4-di hydr oxyphen;ﬂm ” !g.
of anhyd- and 12. [err]-methyl -3, 4-di hydr oxyH

r of
m xture is then coFaGZ—ZO rr] C. phenylalanine are charged to a 500
5 o

cc. Mor- r 30 mnutes and zged one hour at 20[err]
ton flask equipped with agitator and nitrog C. The
precipitated material is isolated by inletftubes. Wth agitator turning
at 420 filtration, was twice with 5 cc. of cold
r.p.m, 0.42 ft[err] of nitrogen 284ed i opr 120
water and dried in vacuo. A total of 9. wet {igst neter 2t hen
through the crystal- of D-[err]-nmethyl- .’I/di, hydr g@fyphe alanine in |izer
flask over a 35-m nute period. The slurrffiys | 60 the formof a
sesqui hydrate of 100% purity is aged fjgf one hold at 24[err] C. and then
pres- 7]
! ’.//
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is obtained. The nother liquors contain the sure filtered (using nitrogen

Jor driving force). ) £, am no aet+d-w-th only
negligible ex- The product weight ($Pn{:%§§§9n§1 seed) is_14.6 125

cess of either enantionorph. These nother grans. The ] lagdde
titrated wwth Iiquors are then recycled in the above pr i
hydr oxi de to the bl Fr@ poig of
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. sul phur-di oxi
assuired equél
30 used.
typical run i
D[err]-

previ ous run.

=i

983, 815
dg¢ con- rotanetcr for neasurenent of sul phur dia-
o0 the caustic solution

brom cresol gf4@H*RE -

tent is

oxi de additi on.

ul phur di oxi de concentration by this

descri bed be-

Qperation of a
S

| o
met hyl - 3, 4- df hydr oxyphenyl al ani ne

technique is 0.28 M The product
Is charged with the liquor 5
sesqulhy- in that vessel

Each vesse

Wat er
NEEDLE STOPPER AND NEEDLE REMOVAL DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention. The subject

invention relates to a stopper for a needle of a

syringe such as an arterial blood gas syringe, and
more particularly to a stopper which enables
one-handed covering and sealing of the needle, and
a subsequent safe separation and containment of the
needle from the syringe barrel,

2. Description of the Prior Art. A hypo-
dermic syringe includes a syringe barrel having an
open proximal end and an opposed distal end. A

cylindrical wall extends between the proximal and
distal ends and defines a fluid receiving chamber
The distal end of the
syringe barrel a passage that extends
therethrough and communicates with the chamber.
The distal end also 1is configured to receive a
needle cannula which communicates with the passage
and the chamber. The prior art hypodermic syringe
includes a plunger in sliding £luid tight
engagement with the cylindrical of the
chamber. Sliding movement of the plunger toward
the distal end causes fluid in the chamber to be
evacuated through the passage and the needle
cannula. Conversely, sliding movement of the
plunger toward from the proximal end draws f£luid
through the needle cannula and the passage and into
the chamber.

in the syringe barrel.
includes

also
wall
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s
drate and the specific rotation of the copper bath tenperature is adjusted

to 42[err] C. to give salt is +17[err]-172[err]589 nferr] The yield of
an internal vessel tenperature of 40 C. 94.3 35 Disoner is 17%

g. of L seed are added to the L «crystallizer,

98.4 g. of D¢seed to the D crystallizer and EXAMPLE 5
458 g. of a 3 methyl - 3,4 - dihydroxyphenyl- 10 The apparatus used for
continuous crystal- al anine which had been filtered fromthe con-

i zation consists of three 3-litre Pyrex.glass tents of the dissolver in
the previous run, to 40 resin kettles equipped with 4 gl ass baffles
the dissolver. The peristaltic punps are started and a 4 bl aded turbine

impel ler ("Pyrex i Mostnd Repodéesito delidies SGee/ ok bdedul with a trade
mark) . Each Vesseh d Slid180 Ut Rohes AWpiLeaLAechs hedaia disgol ver
damage and contamination . during shipment and
fransfer to the patient's room as well as to
protect health care workers from accidental needle
sticks involving clean unused needles. The needle
shield or cover typically is removed immediately
prior to use of the hypodermic syringe. A hypo-
dermic syringe that 1is used for an injection
typically will be discarded into a special sharps
collector immediately after injection to further
protect against accidental needle sticks. However,
hypodermic syringes such as arterial blood gas
syringes that are used to withdraw fluid from a
patient cannot be discarded until the £luid has
been properly evaluated. To protect against
accidental needle sticks at this stage, the needle
cannula may be removed or covered with a needle

stopper.
Some medical procedures require periodic
sampling and evaluation of arterial blood. For

example, blood may be evaluated for content of
carbon dioxide, oxygen and pH. Arterial blood may
also be evaluated for concentration of electro-
lytes, such as sodium and potassium.

An arterial blood gas syringe is similar to a
hypodermic syringe but it also includes an anti-
coagulant such as 1liquid or dry heparin in the
chamber to prevent blood clotting. Also, an
arterial blood gas syringe usually contains means
associated with the plunger which allows gas, such
as air, to leave the chamber but blocks the exit of
liquid such as blood.

This is the replacement shewst
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15 internal filter (5/8" OD x 4" long) of medium mnute. Nitrogen is

sparged‘t hrough the D porosity Pyrex. Use of this filter permts
crystallizer at 4.8 liters/minute and through 45 operation at any
desired suspended solids con- the L crystallizer at .96 liter/mnnute. 30
g. centration. A withdrawal line for slurry re- of DL, - [err] -
methyl - 3,4 - di hydroxyphenyl - noval is also included in each
crystallizer alanine is added to the dissolver each half 20 (i.e., in two
of the vessels). Tenperature con- hour-3-Sanples are withdrawn from each
ves- trol is by imersing the vessels in a thernmo- sel at 1/2 hour

I ntervals and assayed for 50 statically controlled bath. Each

vessel is sul phur @hexideecoft an dyteniisli dlcod ﬂasmsyrirmui@tped with a
ther nonet er f ory heymierat U o040 glg?rgm Onpé;ghpm g% ltfr rgtplrteso#%%:ien

measur ement. Sol UtiORS are punp and met h
content by ul t s@veral reasons Arteries often are deeper in the

body of the patient, and hence more difficult to
locate. Accordingly, the respiratory therapist,
technician or phlebotomist must insert the needle
fairly deeply. thereby. causing considerable
discomfort to the patient. After removal of
syringe from the ©patient, the therapist must
immediately apply pressure to the punctured artery
to prevent bleeding. Proper evaluation of arterial
blood gas requires prompt sealing of the arterial
blood sample to prevent reaction of the blood with
ambient air. However, the realities of the
procedure often require -the respiratory therapist
to use one hand for applying pressure to the
puncture wound, thereby leaving only one hand to
seal the needle cannula and to handle the blood
filled syringe.

The prior art includes arterial blood gas
syringe kits with components to seal the needle
cannula after withdrawal from the patient. In
particular, a prior art kit includes an arterial
blood gas syringe and a cube of rubber, plastic or
cork approximately 1 cm3. The therapist usually
places the <cube on a flat surface near the
patient. An arterial blood sample then is obtained
in the standard manner. After withdrawing the
needle cannula from the patient, the therapist
applies pressure to the wound with one hand, while
using the other hand to urge the tip of the needle
canrula into the cube on the work surface near the
patient. The cube occcludes the needle cannula to
prevent blood/air interaction while the respiratory

This is the replacement shewt
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25 vessel to the other in a closed circuit using violet absorption at 281
.nerr] in a Beckman peristaltic punps and rubber tubing. Nitrogen

spectrophot oneter. These val ues are reason- 55 is supplied to the

crystallizers through rota- ably constant and nay be sunmarized as fol -

meters. The dissolver kettle is fitted with a | ows:

S err] Concentration [err]-Met hy) DOPA Concentr a-

(moles/liter) tion (noles/liter) 60 Di ssol ver
0. 63 0. 58 —4- D-Crystallizer 0. 30
. 515 L-Crystallizer 0. 25 .47

After operating at these conditions for 6 tallizer contains 1500 cc
t he wit hdrawaltherapist attends to the hemostasis. The therapist

then shakes the syringe to mix the blood and the
heparin anticoagulant in the syringe barrel. The
needle is then removed by using a hemostat or by
hand, and the used needle is discarded into an
appropriate safety collector for sharp objects.
The syringe tip then is covered with a tip cap.
The blood filled syringe with tip cap is usually
placed in a container including ice and sent to a
laboratory for analysis,

The prior art arterial blood gas kit has
several disadvantages. For example, the small
rubber cube neither guides nor limits the movement
of the needle. Thus, the needle can be skewed
during insertion by the pespiratory therapist or it
can bend during insertion to project from a side
surface of the small rubber cube. Similarly, the
small cube can tilt during insertion thereby
enabling the tip of the needle to pass entirely
through the cube. In either case, the tip of the
needle is exposed and enables ambient air to react
with the arterial blood in the syringe. Further-
more, the exposed tip of the needle can lead to
accidental needle stick. Means for removing the
needle from the syringe barrel may reduce the risk
of accidental needle stick, but a separate removal
means in the arterial blood gas kit adds to the
complexity.

As noted above, the prior art also includes
many types of needle shields that can be placed
over the needle to prevent accidental puncture.
However, these prior art needle shields generally
do not occlude the needle tip, and generally are
not well suited for the one-handed sealing that 1is

This is the repiacamant sheet
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hours, the run is stopped. The contents of of nother |iquor at 50
cc/mnute through the 65 each vessel are filtered. 258 g. of D isoner

intefnal filter is begun, this first nother |iquor (including seed) are
recovered from the D being punped to the L-crystallizer.

95 crystallizer, 267 g. of L isomer from the L When the L
crystallizer contains 1200 cc. crystallizer and 359 g. of DL crystal
from of solution, 100 g. of L-a-nmethyl DOPA is t he Di ssol ver. The

i soners are the sesqui hyd- added and sparging with nitrogen at the rate 70
rates. The rotation of the copper salt of the L of 0.96 liters/mnute is
begun. Wen the L- I soner is + 170[err] 172, a 589 nferr] and of the
crystallizer geataswichiQ9 Coredlitreadt hdoavalardd¥ial Blood@omegass + 170
172[err] a 589 er.fr]. The of the nother |iquor through the internal
productivity PEPCPILESer per 1.5 liter of filter at 50 cc./mnute is
begun. This second

SUMMARY OF THE INVENTION
The subject invention is directed to a needle
stopper which enables efficient one-handed

occlusion of a needle cannula. The stopper 1is
configured to prevent improper insertion or over
insertion of the needle cannula, and thereby helps
avoid accidental needle sticks. The stopper also
is configured to enable safe efficient removal of
the needle cannula from the syringe barrel.

The needle stopper of the subject invention
includes a substantially rigid shell having an
upstanding generally tubular side wall with opposed
top and bottom ends and a needle-receiving chamber
therebetween. The height of the tubular side wall,
as measured between the top and bottom ends, is
greater than the length of the needle cannula to be
inserted therein. The bottom of the tubular side
wall may be dimensioned and configured to define an
efficient support for the upstanding side wall.
For example, the side wall may be of frustoconical
or pyramidal shape, with the bottom end of the side
wall defining a greater cross-sectional area than
the top end. It is an important advantage of the
present invention that the outwardly tapering side
wall of the shell minimizes the possibility of the
needle tip engaging the side wall before complete
insertion of the needle cannula into the shell,
Engagement of the side wall by the needle before
complete insertion could cause the sharp needle
point to pass thfough. the side wall and project
outwardly therefrom. The shell may also include a

This is the replacement shest
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crystallizing capacity is 26 grans/hour. The nother liquor is charged to

.the dissolver ves- 75 yield is 97.4% sel and
the addition  of make-up water is In starting up the continuous
system for ceased. The systemis then at the continuous 105 t he
initial run, the dissolver vessel is charged phase, to be used as
descri bed above. wth 3 litres of water and S err] is run in at
the rate of 1.8 liters/mnute. About 1 kg. EXAMPLE 6
80 of racemate is added. \Wen the SC{QIéj cont ent The appar at us
consists of three 3-liter resin is 0.64M the transfer of saturated
sol ution kettles, three punps, one internal porous filter, t hr ough

the internal fi A0 £1 Cexsballinger deggbmf idHLr' S htators,
t her noneters, 115’i’yo g : 3 ouEW@rﬁ%t ermi sliteﬁenet?ﬁ%ber

.S b n t. 50 ¢c/ m nute,
hose, and cons€R% Y& éteil%r]ee ‘{?gtlhsi.m ensure support of the shell
in an upright orientation.

The top end of the shell is open and dimen—
sioned to enable insertion of the needle cannula
therein. The top end of the shell may further be
configured to engage a needle hub and to facilitate
the separation of the hub from a syringe barrel.

The needle stopper of the subject invention
further includes a sealing material in the needle-
receiving chamber. The sealing material is
selected to permit easy penetration of the needle
cannula, while simultaneously occluding the needle
tip to prevent deterioration of the arterial blood
sample. For example, +the sealing material may
comprise clay, wax or certain rubbers and plastics,
or other suitable materials.

The subject invention may also be directed to
a kit of parts for efficiently and safely drawing
and protecting a sample of arterial blood gas. The
kit of parts may include an arterial blood gas
syringe assembly containing anticoagulant such as
heparin, and the above described needle stopper.
The kit may further include a tip cap for pro-
tectively enclosing the passage through the syringe
barrel after removal of the needle hub therefrom.

The needle stopper of the subject invention is
usually used by initially supporting the bottom end
on a work surface in proximity to the patient. A
respiratory therapist then removes the shield from
the needle cannula and draws an arterial blood
sample. The respiratory therapist uses one hand to
withdraw the needle from the patient, and the other
hand to apply pressure to the puncture wound.

This is the repiacement shest
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charged to the dissolver at the sane rate to They are set up as follows:
.The first kettle, 85 mintain a constant volune. Every hal f-hour the

di ssol ver, is equipped with agitator, ther- 28 g. nore racemate is al so
charged to the noneter, bath and the internal porous filter.

di ssol ver. The line fromthe filter divides
into two |ines, 115 Wen the D crystallizer vessel contains each
of which passes through a punp and into 1200 cc., a stream of nitrogen

at 4.8 litersf a different one of the_gther two kettles (the 90 minute is
begun. A charge of 100 g. of D crystallizers). Each of the latter is
i kewi se a-net hyl DOPA is added. When the D crys- fitted with a

therrmoneter, aghipéormaffitBahing pressure with one hand, the
respiratory therapist inserts the tip of the needle
cannula into the open top end of the needle
stopper. The needle cannula is advanced suf-
ficiently for the needle tip to enter the sealing
material and for the needle hub to engage the top
end of the shell. The therapist then mixes the
blood and the anticoagulant, such as heparin, in
the syringe barrel. When hemostasis has been
achieved, the therapist engages the syringe barrel
in one hand and the shell of the needle stopper in
the other hand. Movement of the syringe barrel
relative to the needle stopper separates the needle
hub from the syringe barrel. The passage of the
syringe barrel then is- capped and the safely
connected needle cannula, hub and stopper are
discarded in a sharps collector. Finally, the
efficiently sealed arterial blood sample is sent to
the laboratory for analysis.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top plan view, partly in section,
of a kit of components for drawing a sample of
arterial blood;

Fig., 2 1is a side elevational view of the
needle stopper illustrated in Fig. 1;

Fig. 3 is a cross-sectional view taken along
line 3-3 in Fig. 2;

Fig. 4 is an exploded perspective view of an
arterial blood gas syringe and a needle stopper in
accordance with the subject invention;

Fig. 5 1is a cross-sectional view similar to
Fig. 3, but showing the needle of the arterial
blood gas syringe sealingly disposed in the needle
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983, 815 7 The
.overflow from each kettle goes into a nethyl DOPA sequi hydratc. The
solution is 65 30 product filter. The filtrate lines from
those cooled at 1/2[err] C. per mnute to 20 C. and

stopper; and

Fig. 6 1is a side elevational view of the
needle cannula and hub engaged in the needle
stopper and separated from the syringe.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A kit of components for an arterial blood gas
procedure is identified generally by the numeral 10
in Fig. 1. The kit includes a hypodermic syringe
12, a needle stopper 14 and a tip cap 16 all of
which are protectively enclosed in a sealed pro-
tective package 18 which can be made of many
materials and structures including foil and plastic
sheet material.

Arterial blood gas: syringe 12 includes a
generally cylindrical syringe barrel 20 having an
open proximal end 22, a distal end 24 and a fluid
receiving chamber 26 extending therebetween. The
chamber contains an anticoagulant such as liquid or
dry heparin. The distal end of syringe barrel 20
includes a tip 28 having a passage 30 extending
axially therethrough and communicating with the
chamber. A collar 32 1is preferably disposed
coaxially around syringe tip 30 and is provided
with an array of internal threads. A needle
cannula 34 is rigidly mounted to a hub 36 which is
removably engaged with the internal threads of
collar 32 at the distal end of syringe barrel 20.
The syringe can also be made without a collar
wherein the hub is held onto the barrel through a
frictional interference fit between the tip and the
hub. A shield 38 is removably engaged over the
needle cannula to avoid accidental needle sticks
and contamination prior to use.
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| atter are conbined and pass through a punp there stirred gently for one

.hour. THe pro- back to the dissolver kettle.

duct 'is filtered, washed twice with 3 cc. of 5 At the
start, the system is charged as fol- <cold water and dried in vacuo. The
net an- | ows:

hydrous product is 1.5 g. of 99% optical 70 35 To the

di ssol ver are charged 2,600 m. of purity. 0. 1N
hydrochloric acid and 226 gns. of DL- _g_ EXAMPLE 8

[err]-net hyl di hydroxyphenyl al anine. This slurry 2 g. of
DL-[err]-nmethyl DOPA is dissolved in 10 is heated to 35[err]

seeded w th  7Rqsed | RO RS, QAReAT | PBfs Ofiss PIGRIBE Ghod eht] ahd0 500

grans of L-[erris netthylXddingeoiivwmd- tight engagement with the
syringe barrel. The sealing- plug of an arterial
blood gas syringe may include a filter, such as a
hydrophobic filter, to permit air to pass from the
blood receiving space .in the chamber while
preventing the flow of blood beyond the sealing
plug. Accordingly, the stopper 40 initially acts
as a vent plug and later as a sealing plug when the
filter is contacted by blood. Such a stopper is
taught in U.S. Patent No. 4,340,067 to Rattenborg.

Tip cap 16 of the arterial blood gas kit is
dimensioned and configured to engage tip 28 of
syringe barrel 20 for sealing passage 30 there-
through and preventing a reaction between ambient
air and arterial blood in chamber 26. Tip caps are
usually made of rubber and include a closed end
cavity that receives a syringe tip. As will be
explained further herein, the tip cap may be
mounted to syringe tip 28 after needle cannula 34
and hub 36 have been separated. A typical tip cap
is illustrated in U.S. Patent No. 4,444,310 to
Odell.

Needle stopper 14 is illustrated in greater
detail in Figs. 2, 3 and 4. The stopper includes a
shell 42, which preferably is unitarily molded from
a thermoplastic material exhibiting rigidity,
hardness and resistance to needle puncture.
However, the shell may be made of glass, metal or
other materials resistant to needle puncture.
Shell 42 includes a generally frustoconical side
wall 44 having a bottom end-46, an opposed open top
end 48 and a needle-receiving chamber 50 defined

C. with a water batin antkal ity cc%m)j dbst iétegPr@@t eashymbedtiag tqgrS[err]
e er a-
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met hyl di hydr oxyphenyl al anine is dissolved in rate. It is then cooled to 25

. S. and aged 1.5 3100 m . of 0.1N hydrochloric acid at 20
C. hours with gentle agitation. The product is 15 The
solution is filtered to insure absence of filtered, washed with 4 cc. of
col d water suspended particles and charged to the crys-

and dried in vacuo. The net anhydrous pro- 80 tallizers-1550 mM. to the
D-crystallizer and duct obtained is 191 ng. of 100% optical

1610 m . to the L-crystallizer. Both vessels purity. are
held at 20 C. by a water bath during the EXAMPLE 9
20 operation. 17.7 g. of high purity D a-nethyl- The apparatus consists

of three 3L vessehsn the side wall aﬁahyésf@éwm@ybataaéaeﬂo%%dnhe
hydrate) is each surrouynded é$d7a heati n or ctoolin

added to the PPRAyIOR | £3€F A 8fs ongSatf'Fu%’é%‘FP’g’e%%]el 5199 t t ed
wWth a stirrerw@btl af shell 42 defies a height "A", as depicted

in Fig. 2, which exceeds the overall length of that
portion of needle 34 which projects out of hub 36
on the arterial blood gas syringe. Frustoconical
side wall 44 is configured such that the top end
thereof defines the minor cross—sectional dimension
and the Dbottom end thereof defines the major
cross—-sectional dimension. As will be explained
further herein, this configuration is an important
advantage of the present invention because it
reduces the potential of a needle inserted into
open top end 48 from snagging or piercing side wall
44 as the needle is advanced into chamber 50. The
orientation of frustoconical side wall 44 also
contributes to stability of needle stopper 14.
Stability is further enhanced by a generally planar
base 52 extending outwardly from bottom end 46 and
defining a major cross—-sectional dimension for
shell 42,

The frustoconical side wall of shell 42 is
characterized by a plurality of 1longitudinally
extending ribs 54 extending outwardly therefrom.
The ribs define ' surface irregularities that
facilitate gasping and rotation of the needle
stopper as explained further herein.

Open top end 48 of frustoconical side wall 44
is preferably <characterized by an outwardly
directed needle entry chamber 56 leading into the
needle-receiving chamber. It is also within the
purview of this invention to provide a flaired
structure at the open top end to help guide the
needle into the needle-receiving chamber. .\
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the L-isonmer (as the hydrate) to the L-crystal- internal filter leading to

.an exit *line. The lizer.

first vessel, the dissolver, contains solid DL- 25 The
resolving crystallization is acconplished [err]-nethyl DOPA as well as
saturated sol ution. by pumping from the dissolver
through the Its bath is maintained at 75 C. The exit 90 internal porous
filter, a solution of DL-a- I|ine from its internal filter divides into

t wo met hyl di hydr oxyplfwenyl al anine at a rate of 24 |ines,
each |l eading to one of the other ves- m . per mnute.
This flowis adjusted to de- sels, the crystallizers, through a netering
punp hub—éﬁga&giimgr skatilon (88 of nnéedle-eackifbnganthdmbermnd a
heat exchanger ol r |2Z From
each crystalli zer hg sl ur y é;al %5 ctthS[% ?w crbam%?xfccﬁféat %Lc}lr? o] s cool i ng

95 ~ taperedf Stlrm!x@gpemweedlzom ¢<nn£<hemcrt505t§hal Zhapenat er
through the jagkethe nka@hel hd® WACRhe arterial blood gas syringe.

The frustoconical side wall of shell 42 is
further characterized by a plurality of inwardly
directed 1locking protrusions 64 in proximity to
open top end 48. The 1locking protrusions are
dimensioned to engage the outer surface regions of
the needle hub after sufficient insertion of the
needle cannula into needlereceiving chamber 50.

The needle stopper is further characterized by
a sealing material 66 disposed in needle-receiving
chamber 50 of shell 42 from a location adjacent the
bottom to a 1location intermediate the top and
bottom. The sealing medium may be made of clay,
wax, natural rubber, synthetic rubber, thermo-.
plastics, thermoplastic elastomers or polymeric
foam that will not prevent penetration of the
needle cannula, and that will occlude or prevent
environmental air contact to the interior of the
needle tip after sufficient insertion into needle-
receiving chamber 50.

Arterial blood gas kit 10, as shown in Fig. 1
is used by initially opening the package 18 and
extracting syringe 12 and needle stopper 14. Base
52 of shell 42 of the needle stopper 1is positioned
on a work surface of a variety of orientations,
with horizontal surface 68 being preferred, in
proximity to the patient, as shown in Fig. 4, such
that top end 48 of frustoconical side wall 44
projects upwardly from horizontal surface 68. The
respiratory therapist will then remove needle
shield 38 from syringe barrel 20 to expose needle
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tion liquor overflows to an encl osed product passes through a second
filter (to prevent any filter. From each filter at
regufar intervals, racemate which m ght have crystallized in the

35 an equal volunme of D nother liquor and L heat exchangers from
contam nating the crys- not her liquor is returned to the
di ssolver feed tallization) into one of the crystallizers. The 100
funnel where the two streans are m xed and baths surroundi ng these

vessel s are main- retunred to the dissolving kettle.
tained at 35[err] C. and each contains super- Duri ng
nine hours of operation, 108.2 saturated solution and the seed of an
enanti o- cannula 434 . gr &he thebapdstetwiylli thenoippketyithal &ip nor ph,

gﬁaggzg“ ?gdt E?émes%% ?/e(rg.éhﬁ?}%rr?‘}t hiéltlontaerﬁgﬁeFFﬁgglrﬁﬁznéréglc%g)cF%%teal lizer
105 patientg @Andyr (Wilhn qakFe i dod. 8 g8 ndréwmpudstdpasses
through a neterdiigadurP 88d idFen the syringe barrel. After a
sufficient quantity of arterial bloocd has been
drawn into syringe barrel 26, the therapist will
exert forces on the syringe barrel with one hand to
withdraw needle cannula 34 from the patient. The
therapist will then immediately use his or her
other hand to apply pressure to the puncture wound
for achieving hemostasis.
As noted above, it is necessary to seal tip 38
of needle cannula 34 quickly to prevent reaction

between the arterial blood and ambient air. It
also is important to protect the patient and health
care workers from accidental needle sticks. The

therapist achieves both objectiwves by aligning the
syringe with the 1longitudinal axis of needle
stopper 14, and placing the tip of needle cannula
34 into open end 48 of shell 42. The respiratory
therapist then advances needle cannula 34 into open
top end 48 as shown in Fig. 4. After sufficient
advancement, tip 35 of needle cannula 34 will be
sealingly engaged by the sealing material 66. A
therapist will continue the axial advancement of
the syringe until needle hub 36 1is engaged by
locking protrusions 64 adjacent open top end 48 of
the shell of needle stopper 14 as shown in Fig. S.
It should be emphasized that this insertion of
needle cannula 34 into the needle-receiving cavity
of shall 42 can be achieved by one hand while the
respiratory therapist continues to apply pressure
to the puncture wound of the patient. After
complete seating of needle cannula 34 and needle
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D and L isoners (solids) are charged to their they unite to form a return
Jdine to’the dis- respective crystallizers. At the conpletion of solver.
45 fthe run, slurries in each vessel are filtered To start the
experinent, the crystallizers separately and the solids
and clear liquid nea- are charged initially with solutions of race- 110
sured and assayed. Fromthese filtrations and mat e al nost saturated at

t he bath tenpera- t he continuous product filters, there
are ob- ture (35 C but free of undissidved nmateri al .

tained 47.75 grans of D-isoner (as the hyd- These solutions contain 0.069
equi val ents of rate) and 51.8 grans of L-isoner (as the
SJerr] per |ihegp 36 Eaehne@ﬂ}mqqezlérrmgs qaeity 50, the therapitgtdrate)

representing andipt mgaen €860V tiiRze chaugad 24 th 22:‘50 €48 OfarkeR: per
liter 115 g‘e seed crista of 21.25 % ams of D
of solution. CRAVErsLeR; F?ef“l cté‘?%%l%eBHe paded’ in the syringe

chamber with the arterial blood.

Once hemostasis has been achieved, the
therapist may remove the pressure from the puncture
wound. The therapist may then grasp the arterial
blood gas syringe with one hand and the needle
stopper with the other hand. Axial movement of
needle stopper 14 toward syringe 12 will assure the
therapist of complete seating of stopper 14 onto
needle hub 36. The therapist may then rotate
needle stopper 14 relative to syringe barrel 20.
Locking protrusions 64 on the shell of needle
stopper 14 cause the needle hub to rotate with the
needle stopper and to disengage from threaded
collar 32 and syringe tip 28 at the distal end of
syringe barrel 20. This removal step may also be
accomplished in a one-handed procedure if hemo-
stasis has not yet occurred. The separated needle
cannula 34, needle hub 36 and needle stopper 14 may
be discarded immediately into an appropriate sharps
container. It is an advantage of this invention
that, because the tip of the needle is sealed by
the sealing material, blood in the needle is not
likely to come out of the unsealed end of the
needle during the disposal step. Tip cap 16 may
then be engaged over the tip of syringe barrel 12
to seal the syringe and reduce the probability of
reaction between the arterial blood gas and ambient
air. The sealed arterial blood gas syringe may
then be placed in a plastic bag containing ice
transported directly to the laboratory for analysis
of blood gas content.
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I somer and 24.8 grans of L-isoner. Optical the D form and the other that

of the L purity of these products is determned by form
The 4i ssolver is then charged with solid 55 the rotation of a
solution of the alumnum racemate and saturated sol ution containing
conplex as [[err]][err]= +26.3[err], [[err]]=-26.2". 0. 069

equi valents of SJerr] per liter and heated 120

Anal ysis of the liquors and undissol ved wWith stirring until the solution
is saturated at sol i d_g_,g‘_,r om t he di ssol ver proves an
[err]-methyl - the dissolver tenperature (75 C). This sol u-

di hydr oxyphenyl al ani ne bal ance of 98. 5% tion is then punped through the

exit lines In surmnarx a needle stopper is prov1ded for
into the crystallizer at such a rate th nom

EXAMPLE 7 one-handed protegtiqn.qiandcsealing n°¢§acﬁh8ry§‘feﬁfjllﬁzer is
one 125 cannula of an l3mrerdfalDl bd-owet hylalBOPAyriiagel.urr Cheé in

hour. At the SAB;fd MsddjfpdP! AHc T S rigid shell having a
bottom end, an open top end and a needle-receiving
chamber therebetween. The bottom end of the shell
is configured to support the shell in an upright
condition on a generally horizontal surface. A
sealing material, such as c¢lay, wax or certain
plastics or rubbers is disposed in the needle-
receiving chamber to occlude the tip of a needle
cannula inserted therein. Occlusion of the needle
cannula can be carried out safely with one hand
while the respiratory therapist is using the other
hand to apply pressure:. to the puncture wound.
After hemostasis has been achieved, the respiratory
therapist can use both hands to rotate the needle
stopper relative to the syringe barrel. The
engagement of the needle stopper with the needle
hub will cause the needle hub and the needle
cannula attached thereto to threadedly separate
from the syringe barrel for safe discard. This
removal step can also be done in a one-handed
procedure if hemostasis has not yet occurred. The
tip of the syringe barrel then can be sealed, and
the arterial blood sample can be transported to a
laboratory for analysis.
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200 cc. of 0.001 N hydrochloric acid for 30 from the.crystallizers are

_ punped ‘back to m nutes at 35[err] C. The slurry is
filtered and the dissolver at an equal rate. The purfpisSheet Has Been Replaced
the filtrate is seeded with 1.75 g. of L-a- 1is conti [ rcuit
w t h di sconti nuous -15-

WHAT IS CLAIMED IS:
1. A needle stopper and removal apparatus

for a hypodermic syringe, said syringe having a
syringe barrel, a needle hub removably engaged with
said syringe barrel and a needle cannula mounted to
said needle hub, said needle stopper and removal
apparatus comprising:

a shell having a side wall including a bottom,
an open top and a side wall therebetween defining a
needle-receiving chamber, - said needle-receiving
chamber being dimensioned to receive said needle
cannula and at 1least a portion of said needle
hub,hub engaging means on said shell for engaging
said hub when said needle cannula is inserted into
said needle-receiving chamber, said side wall being
tapered outwardly, such that said needle-receiving
chamber defines a larger cross—section at locations
closer to said bottom of said side wall, whereby
said taper helps prevent engagement of said needle
cannula with said side wall during insertion into
said needle~receiving chamber; and

penetrable sealing material disposed in said
needle-receiving chamber, whereby insertion of said
needle cannula into said needle-receiving chamber
enables occlusion of said needle cannula by said
sealing material, and whereby engagement of said
needle hub by said engagement means enables
separation of said needle hub from said syringe
barrel.

2. The apparatus of Claim 1, wherein said
shell further comprises a generally planar base in
proximity to said bottom of said side wall, said
base being dimensioned for supporting said shell in
an upright orientation.
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8 983,815 .addi-tion-of solid
racemate to the dissolver in amne salt of a water-soluble non a ho-

order to keep solid racemate present. Portions teYHtS(S Been R the
slurries fromthe crystallizers are inter- Hm imed in
Caim 1, in mttently w thdrawn from each c ich the

proportion of the crystalline seed -16-

3. The apparatus of Claim 1, wherein said
hub engaging means of said shell is disposed in
proximity to said top of said side wall.

4. The apparatus of Claim 3, wherein said
hub engaging means comprises a plurality of locking
protrusions projecting inwardly from said side wall
of said shell, said locking protrusions being
dimensioned for non-rotatably engaging said needle
hub.

5. The apparatus of Claim 1, wherein said
top of said side wall defines an outwardly flared
entrance to said needle-receiving cavity for
facilitating insertion of said needle cannula.

6. An apparatus as in Claim 1, wherein said
side wall of said shell comprises an outer surface
having surface irregularities for facilitating
gripping and rotation of said shell.

7. The apparatus of Claim 1 wherein said
side wall is generally tubular shaped.

8. The apparatus of Claim 1, wherein said
sealing material 1is selected from the group
consisting of clay, wax, natural rubber, synthetic
rubber, thermoplastics, thermoplastic elastomers
and polymeric foam.

9. The apparatus of Claim 1, wherein said
shell is made of material selected from the group
consisting of thermoplastic, thermosetting plastic,
metal and glass.
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5 and fil

litre of solution,

tered, and the filtrate returned to the is at léast™ 5 g:- per
the super- 55 di ssol ver, USiThgskkef HalBees RRILE] ©
fromthe re- saturated aci d sol ution contains fronl i ne,
the intake of which is inserted to 90% of the al ani nmw m, he form

into the crystalliser when used. Thlz with- of the a

di ssol vi ng
acid has at

the supersafaiad £dy g @hut § Oy 3ist £107 8RE

acid, and drawal is

ften enough to keep a concentra-

| east one acidic hydrogen 10 tion of seed crystals of 225
g/liter present t |on| at L on_ const reater 0-

in each crystall é\ne 4854 O MU 1ng Lo;{o@,dé g?é“%(‘se
Claim 1 orfrom an artSayrplmm; tahesyonhget sha)hagcrnvesg&elngﬁe i n which

anal ysis and by preparing a su stantlajﬁy saturate
BOYRERS | &0s %}Gn@éﬁfsalobendt'l AN at W&@b‘ém‘i’@nﬂwﬂt%r e in an

concl usi on
aqueous

mounted to said needle hub, said method comprising
the steps of:

providing a needle stopper having a shell with

a bottom end, an open top end and a sidewall
defining a needle-receiving -chamber therebetween,
said top end being configured to engage said needle
hub, a penetrable sealing material disposed in the
needle-receiving chamber;

supporting the bottom end of said shell on a
generally horizontal surface;

drawing a sample of blood from said artery
with said syringe barrel and said needle cannula;

withdrawing said needle cannula from said
artery;

applying pressure to said artery for achieving
hemostasis; and

inserting said needle cannula of said syringe
through said open top end of said shell and into
said needle-receiving chamber sufficiently for said
needle cannula to be occluded by said sealing
material; and moving said shell relative to said
syringe barrel for disengaging said needle hub from
said syringe barrel.

clalned in

np@l98 % rte'm%'?:ab‘i | me for

at the
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15 tained by recovering the contents of each solution of the

Wwat er - sol ubl e non-anphoteric 65 vessel . The resUI ts are:

aci d,’ that acid being one whose aci d anhydride trl-?aEh

[err]-Methyl DOPA  (g/liter): is eaS|Iy vol at i Ilzed fr

sol uti on, Di ssol ver - - - ’ﬁm ]ﬂﬂﬁmg the

excess of the racemc m xture DCrystaI | zer

50-53 and volatilizing a portion of the acidic an- L-Crystallizer
- - 50-53 hydri de. -18- 70

Pr oduct Quality (specific rotation of Cu 4. A process as clained in

Claim3, in which conpl ex): t he

aci di ¢ anhydride is sul phur dioxide. D +152@®46 nferr]

5. A process as claigrd.i ec 1 m[err]
claim in which, aft EEplR 87l UMDLE removhr! Hlfith

ABSTRACT OF THE DISCLOSURE

A needle stopper for use with a hypodermic
syringe such as an arterial blood gas syringe
includes a shell having a bottom, an open top and a
needle-receiving chamber therebetween. The bottom
is configured to support the needle stopper in an
upright orientation. The needle-receiving chamber
is dimensioned to receive needle cannula and to
engage a needle hub connected to the cannula. The
chamber is at least partly filled with a sealing
material that can occlude the tip of a needle
cannula. The upright orientation of the needle
stopper enables one-handed insertion of the needle
cannula into the needle-receiving chamber for
occluding the needle tip. Engagement of the needle
stopper with the needle hub enables safe and
convenient separation of the needle hub and cannula
from the syringe barrel for disposal. The tip of
the syringe barrel then may be capped and sent to a
laboratory for analysis of fluids therein.

Figure 1

59288
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25 Productivity-1-9 g/liter/hour been precipitated and
renoved, the nother 75

liquor is seeded wi.th a crystal of the other Mat eri al Bal ance:
enanti onorph to renove that. | nput
6. A process as claimed in daim 5 _in 832.0 g. DL
whi ch the not her | rom the second seed- 301.0 g. D-seed
ing is used again Eﬁ@uﬂuﬁgrsaturat ed with 80 30 301.0 g.
L- seed the racenuate. 1 0Qut put
7. A process as clained in any one of 4296 g. D
Clains 1 to 4, in which a first portion of 422.1 g. L
t he supersaturated solution is seeded with
18
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2570.0 g. DL solids in dissolver

crystals of the L isoner, a second
portion.of 85 35 221.8 g. DL in liquors t he
supersaturated solution is seeded with crys- 34.9 g. lost in
washes

tals of the D isoner, and the nother |iquors

25.0 g. lost in sanpling. from both seeding processes are
m xed and Net Product e recycled to
the supersaturation stage. 128. 6 g. D
8. A process as |n aim 1, sub- 90 40 121.1 9. L
stantially as herjei escrlbed wth re-
ference to the Exarrples WHAT WE CLAIM | S: -
9. Opical isomers of [err] nmet hyl - -4i hyd- 1. A process for the
preparation of the roxxp Renyl al gfi ne, when prepared by a process
14
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optical isomers of [err]-nethyl-3,4-dihydroxy- as clained in any one of

Caims 1 to 8 or 95 phenyl al anine in substantially pure form its
obvi ous chem cal equivalent. 45 which conprises contacting a
super sat urat ed aqueous solution of the racem c m xture of t he
said al anine co u in a,polar sol - -3- For the Applicants,
vent with the cF%ta |+he Adeed of the i D. YOUNG & CO.,
i somer, the solUti'oMcontarning 0 to % A Chartered Patent
Agents, 50 of the al anine conpound §n rmof the 1 9 Staple
I nn, London, WC. 1. Leam ngton Spa: nt ed; j or jes%ys Stationery
Office by the Courier Press.-1965. PyblIVs el he Patent Office, 25,
Sout hanpt on Bui | di ngs, London, WC. 2, f[{ronjwhjjch copi es may be obtai ned.
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1. A needle stopper and removal apparatus
for a hypodermic syringe, said syringe having a
syringe barrel, a needle hub removably engaged with
said syringe barrel and a needle cannula mounted to
said needle hub, said needle stopper and removal
apparatus comprising:

a shell having a side wall including a bottom,
an open top and a side wall therebetween defining a
needle-receiving chamber, - said needle-receiving
chamber being dimensioned to receive said needle
cannula and at 1least a portion of said needle
hub,hub engaging means on said shell for engaging
said hub when said needle cannula is inserted into
said needle-receiving chamber, said side wall being
tapered outwardly, such that said needle-receiving
chamber defines a larger crdss-section at locations
closer to said bottom of said side wall, whereby
said taper helps prevent engagement of said needle
cannula with said side wall during insertion into
said needle-receiving chamber; and

penetrable sealing material disposed in said
needle-receiving chamber, whereby insertion of said
needle cannula into said needle-receiving chamber
enables occlusion of said needle cannula by said
sealing material, and whereby engagement of said
needle hub by said engagement means enables

separation of said needle hub from said syringe
barrel.

2. The apparatus of Claim 1, wherein said
shell further comprises a generally planar base in
proximity to said bottom of said side wall, said

base being dimensioned for supporting said shell in
an upright orientation.
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3. The apparatus of Claim 1, wherein said
hub engaging means of said shell is disposed in
proximity to said top of said side wall.

4. The apparatus of Claim 3, wherein said
hub engaging means comprises a plurality of locking
protrusions projecting inwardly from said side wall
of said shell, said locking protrusions being

dimensioned for non-rotatably engaging said needle
hub. '

5. The apparatus of Claim 1, wherein said
top of said side wall defines an outwardly flared
entrance to said needle-receiving cavity for
facilitating insertion of said needle cannula.

6. An apparatus as in Claim 1, wherein said
side wall of said shell comprises an outer surface
having surface irreqularities for facilitating
gripping and rotation of said shell.

7. The apparatus of Claim 1 wherein said
side wall is generally tubular shaped.

8. The apparatus of Claim 1, wherein said
sealing material is selected from the group
consisting of clay, wax, natural rubber, synthetic

rubber, thermoplastics, thermoplastic elastomers
and polymeric foam.

9. The apparatus of Claim 1, wherein said
shell is made of material selected from the group

consisting of thermoplastic, thermosetting plastic,
metal and glass.
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NEEDLE STOPPER AND NEEDLE REMOVAL DEVICE

ABSTRACT OF THE DISCLOSURE

A needle stopper for use with a hypodermic
syringe such as an arterial blood gas syringe
includes a shell having a bottom, an open top and a
needle-receiving chamber therebetween. The bottom
is configured to support the needle stopper in an
upright orientation. The needle-receiving chamber
is dimensioned to receive needle cannula and to
engage a needle hub connected to the cannula. The
chamber is at least partly filled with a sealing
material that can occlude the tip of a needls
cannula. The wupright orientation of the needle
stopper enables one-handed insertion of the needle
cannula into the needle-receiving chamber for
occluding the needle tip. Engagement of the needle
stopper with the needle hub enables safe and
convenient separation of the needle hub and cannula
from the syringe barrel for disposal. The tip of
the syringe barrel then may be capped and sent to a
laboratory for analysis of fluids therein.
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