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(54) Preparation Patch and Safety Syringe System

(57) A safety syringe system including a safety sy-
ringe and an injection site preparation patch adapted for
use with the safety syringe. The safety syringe includes
a syringe body and a safety shield slidably disposed
about the syringe body. The injection site preparation
patch has a tissue-facing side and a syringe-facing side,
and may include a substrate, a syringe adhesive layer
adapted to adhere to a distal flange of the safety shield,
a hydrogel layer adapted to adhere to tissue, and remov-
able release liners disposed on either side. The patch
may include a medicament, anesthetic, or a thermal com-
pound. Adhesion between the patch and the flange is
less than adhesion between the patch and tissue, so that
the patch adheres to the shield with sufficient strength to
enable the shield to slide over the needle upon withdraw-
al, but with insufficient strength to cause the patch to pull
away from a patient’s skin.
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Description

BACKGROUND

Technical Field

[0001] The present disclosure generally relates to a
skin preparation patch for use with hypodermic syringes
and, in particular, to a hydrogel preparation pad compris-
ing one or more active agents.

Background

[0002] Syringes and skin preparation patches, or "prep
pads", are well known in the medical art. A syringe is a
simple piston pump which includes a plunger that fits
tightly within a cylindrical tube or barrel that is adapted
to draw in and/or expel a liquid or gas through an orifice
at the distal end of the barrel. A distal end of the syringe
may be fitted with a hypodermic needle, a nozzle, or tub-
ing to help direct the flow of fluid into and out of the barrel.
Medical syringes are used to administer injections, with-
draw fluid samples from a patient, and to insert intrave-
nous drugs into the bloodstream. Typical usage protocol
dictates that a patient’s skin is cleansed and/or disinfect-
ed by swabbing a prep pad at the insertion site immedi-
ately prior to insertion of a hypodermic needle. A prep
pad may include an absorbent substrate that is pre-mois-
tened with a topical agent, such as isopropyl alcohol.
Subsequent to withdrawal of a hypodermic needle, an
absorbent gauze compress may be applied to the inser-
tion site to absorb blood or other fluid exudates, and/or
a bandage may be applied to protect the puncture wound.
[0003] Procedures during which a needle punctures
the skin may be associated with patient discomfort and
fear. Such procedures may place clinicians at risk of in-
jury and infection due to injury arising from accidental
punctures. Insertion sites and related puncture wounds
may be a breeding ground for bacteria, which can cause
infection and complications. Accordingly, a continuing
need exists in the medical art for a syringe and prep pad
that enhances patient comfort, improves procedural out-
comes, and reduces the risk of injury to a clinician.

SUMMARY

[0004] The present disclosure is directed to an injection
site patch formed from a hydrogel.
[0005] One embodiment is directed to an injection site
preparation patch comprises a substrate, a hydrogel on
a first surface of the substrate and an adhesive on the
second surface of the substrate. The hydrogel comprises
an active agent comprising at least one of an antimicro-
bial, an antiseptic, an antibiotic, an anesthetic, a warming
agent, and a cooling agent, disposed on at least a portion
of the first surface.
[0006] Another embodiment is directed to a safety sy-
ringe system comprising a safety syringe and a site prep-

aration patch. The syringe comprises a syringe body hav-
ing an internal fluid reservoir, a fluid outlet disposed at
the distal end of the reservoir, and a syringe annular stop
disposed at a distal end of an outer surface of the syringe
body. The syringe also comprises a plunger at least par-
tially disposed within the syringe body, the plunger in-
cluding a plunger rod and a distal plunger head, the
plunger adapted for longitudinal movement between a
proximal retracted position and a distal advanced posi-
tion. The syringe also has a safety shield disposed about
at least a portion of the syringe body and slidable along
a longitudinal axis of the syringe body, the safety shield
including a flange disposed at a distal end of the safety
shield, a shield proximal stop disposed at a proximal end
of an inner surface of the safety shield, and a shield distal
stop disposed at a distal end of an inner surface of the
safety shield. The preparation patch comprises a first
side comprising a hydrogel including an active agent
comprising at least one of an antimicrobial, an antiseptic,
an antibiotic, an anesthetic, a warming agent, and a cool-
ing agent, disposed on at least a portion of the first surface
and adapted to adhere to a surface of a subject. The
preparation patch also includes a second side comprising
an adhesive, wherein the adhesion between the adhe-
sive and the flange is less than the adhesion between
the hydrogel and the surface of the subject.
[0007] Another aspect of the invention is directed to a
method for operating a safety syringe system. The meth-
od comprises applying a first side of an injection site prep-
aration patch to a surface of the subject and bringing a
distal surface of a safety shield of a safety syringe into
contact with a second side of the injection site preparation
patch. The method further comprises advancing at least
a portion of the safety syringe distally to cause a needle
thereof to penetrate the surface of the subject and with-
drawing the needle from the penetrated surface of the
subject, wherein the safety shield remains adhered to
the second adhesive side of the injection site preparation
patch until a distal end of the safety shield is positioned
distally of the distal end of the needle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate embodiments of the disclosure and, together with
a general description of the disclosure given above, and
the detailed description of the embodiment(s) given be-
low, serve to explain the principles of the disclosure,
wherein:

Fig. 1 is a side view of an embodiment of a safety
syringe illustrating a syringe body and a safety shield
extending distally from the syringe body in accord-
ance with the present disclosure;

Fig. 2 is a side view of the safety syringe shown in
Fig. 1 illustrating the syringe body and the safety
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shield retracted to expose a needle conduit extend-
ing distally from the syringe body in accordance with
the present disclosure;

Fig. 3 is a side view of the safety syringe shown in
Fig. 1 illustrating details of the syringe unit with the
safety shield removed;

Fig. 4 is a side view of the dispensing element of the
safety syringe shown in Fig. 1;

Fig. 5 is an exploded view of the safety syringe shown
in Fig. 1 illustrating the syringe body, plunger, dis-
pensing element, and safety shield;

Fig. 6 is a perspective view of a preparation patch in
accordance with the an embodiment of the present
disclosure;

Fig. 7A is an edge view of the preparation patch
shown in Fig. 6;

Fig. 7B is an edge view of an alternate embodiment
of the preparation patch shown in Fig. 6;

Fig. 7C is an edge view of an alternate embodiment
of the preparation patch shown in Fig. 6;

Fig. 8A is a side, cutaway view of a syringe system
including the safety syringe shown in Fig. 1 with a
hydrogel prep patch applied to a patient’s skin prior
to an injection being administered;

Fig. 8B is a side, cutaway view of the syringe system
of Fig. 8A showing the safety shield contacting the
hydrogel prep patch in accordance with the present
disclosure;

Fig. 8C is a side, cutaway view of the syringe system
of Fig. 8A showing a needle of the safety syringe
inserted into tissue through the hydrogel patch;

Fig. 8D is a side, cutaway view of the syringe system
of Fig. 8A showing a plunger moved distally;

Fig. 8E is a side, cutaway view of the syringe system
of Fig. 8A showing the needle being withdrawn from
tissue; and

Fig. 8F is a side, cutaway view of the syringe system
of Fig. 8A showing the safety shield of the safety
syringe separated from the hydrogel prep and the
safety shield positioned distally of the penetrating
end of the needle.

DETAILED DESCRIPTION

[0009] Embodiments of the presently disclosed antimi-

crobial syringe system will now be described in detail with
reference to the drawings wherein like reference numer-
als designate identical or corresponding elements in
each of the several views. In this description, the term
"proximal" is generally used to indicate the relative near-
ness of a referenced item to a clinician (e.g., away from
the patient and/or tissue) using the assembly and the
term "distal" is used to indicate the remoteness of a ref-
erenced item to a clinician using the device (e.g., toward
the patient and/or tissue). As used herein, terms refer-
encing orientation, e.g., "top", "bottom", "up", "down",
"left", "right" and the like are used for illustrative purposes
with reference to the figures. It is to be understood that
embodiments in accordance with the present disclosure
may be utilized in any orientation without limitation.
[0010] The present disclosure is directed to a flexible
patch formed from a hydrogel that comprises one or more
physiologically active agents, such as medicaments
and/or antimicrobials. One or more active agents may be
incorporated into the hydrogel and/or coated on the hy-
drogel surface which will contact the surface of a subject.
One example of an antimicrobial is polyhexamethylene
biguanide (PHMB). One example of a medicament in-
cludes an anesthetic, such as without limitation, lido-
caine, wherein the patch is configured to deliver the an-
esthetic to the insertion site, which, in turn, may numb
the insertion site thereby enhancing patient comfort. Ad-
ditionally or alternatively, a hydrogel patch in accordance
with the present disclosure may include a thermal mod-
ification component that is configured to warm and/or
cool the insertion site. It is believed the warming and/or
cooling effect of the patch on a patient’s skin may promote
sensory redirection, which may reduce or mask a pa-
tient’s sensation of the needle insertion. The warming
and/or cooling effect of the patch may also increase blood
circulation in the local area and may reduce swelling as-
sociated with injections.
[0011] The preparation patch may be configured to ad-
here to the skin and/or to conform to the injection site.
The inherent adhesive property of the hydrogel may pre-
vent the patch from moving away from the skin. In one
embodiment, the preparation patch may comprise a hy-
drogel disposed between two release liners. The hydro-
gel may have sufficient strength to adhere to a surface
of a subject as well as to adhere to a surface of a safety
syringe to activate the safety shield. In one embodiment,
the adhesive strength between the hydrogel and the sur-
face of the subject is greater than the adhesive strength
between the hydrogel and the safety shield, thereby ac-
tivating the shield and removing the shield from the hy-
drogel without removing the hydrogel from the surface
of the subject. The portion of the safety shield may, but
need not, comprise a release agent to control the adhe-
sive force between the shield and the hydrogel. Conven-
tional release agents may be incorporated into the shield
and/or coated on a portion of the shield which contacts
the hydrogel. After the safety shield is removed from the
hydrogel, the preparation patch may be covered with a
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material, such as gauze, to create a bandage having an-
itmicorbial properties.
[0012] In one embodiment, the preparation patch may
include a first adhesive, such as a hydrogel, on one sur-
face of the patch to adhere to a surface of a patient and
a second adhesive on a second surface of the patch op-
posite the first surface. The patch may include release
liners on one or both sides that may be removed prior to
application to expose an active agent and/or an adhesive.
The first adhesive may have an adhesive strength be-
tween the first adhesive and the surface of a subject great
than an adhesive strength between the second adhesive
and a portion of a safety shield of a syringe so that the
patch may remain with the subject upon withdrawal of
the syringe. In yet another embodiment, the preparation
patch may comprise a flexible substrate disposed be-
tween a first adhesive, such as a hydrogel, and a second
adhesive. After the procedure (e.g., after needle with-
drawal from the patient), the patch can be covered with
gauze or other material to form an adhesive bandage
having antimicrobial properties.
[0013] In some embodiments, a suitable hydrogel of
the present disclosure may include a copolymer. Non-
limiting examples of suitable copolymers may include a
first monomer, such as a mixture of acrylic acid and a
salt thereof, and a second monomer, such as one or more
monomers of the general formula CH2CHC(O)XR, in
which X is O or NH, and R is an unsubstituted or substi-
tuted alkyl group of from about 1 to about 5 carbon atoms.
The hydrogel may also include water; an electrolyte or
mixture of electrolytes; a polymerization initiator; a neu-
tralizer a such as sodium hydroxide; a penetration en-
hancer such as dimethylsulfoxide; optionally a humect-
ant; optionally, a crosslinking agent; and optionally, a
thickener.
[0014] An example of a suitable polymer which may
be utilized in the hydrogel includes RG-63B, commercial-
ly available from Covidien. Other suitable hydrogels in-
clude those disclosed in U.S. Patent Application Publi-
cation Nos. 2009/0270709; 2009/0270710;
2011/0230816; and 2012/0041296, the entire disclo-
sures of each of which are incorporated by reference
herein for all purposes. In embodiments, the above pol-
ymers and/or hydrogels may be modified in accordance
with the present disclosure, rendering them suitable for
use as active agent delivery devices.
[0015] In one embodiment, the hydrogel comprises an
analgesic selected from the group consisting of methyl
salicylate, salicylic acid, acetaminophen, oxycodone, hy-
drocodone, COX-2 inhibitors, non-steroidal anti-inflam-
matory drugs, and combinations thereof. In another em-
bodiment, the hydrogel comprises an anesthetic selected
from the group consisting of benzocaine, bupivacaine,
butesin picrate, chloroprocaine, ethyl chloride, fluori-
methane, lidocaine HCl, mepivacaine, pramoxine HCl,
and combinations thereof. In yet another embodiment,
the hydrogel comprises a warming component selected
from the group consisting of capsaicin, nonivamide, cin-

namaldehyde, and combinations thereof. In yet another
embodiment, the hydrogel comprises a cooling compo-
nent selected from the group consisting of menthol, cam-
phor, eucalyptol, icilin, methyl lactate, N-ethyl-p-men-
thane-3-carboxamide, and combinations thereof. In
some embodiments, hydrogel may include an antimicro-
bial such as polyhexamethylene biguanide (PHMB), ben-
zalkonium chloride and combinations thereof, and/or an
anesthetic such as lidocaine, prilocaine, and combina-
tions thereof.
[0016] During use, the preparation patch may cooper-
ate with one or more feature of a safety syringe to pas-
sively activate (e.g., without clinician intervention) a safe-
ty needle shield. A portion of the safety shield may contact
a second side of the preparation patch facing the safety
shield and temporarily adhere to the patch. As a syringe
needle cannula is withdrawn, at least a portion of a distal
end of the shield may remain in contact with the prepa-
ration patch until the shield is fully extended over the tip
of the needle cannula. Once the safety shield is fully de-
ployed, continued withdrawal of the needle away from
the surface of the subject will separate the distal portion
of the shield from the second side of the preparation
patch, while the hydrogel remains with the surface of the
subject.
[0017] Any safety syringe having a safety feature which
may be activated by contact with the preparation patch
may be used. In one embodiment, the safety shield may
incorporate a cylindrical member slidably disposed at a
distal end of a syringe. A distal surface of the shield may
include a flange adapted to temporarily adhere to the
second surface of the preparation patch. In one embod-
iment, prior to use, the safety shield may be extended to
a first, distal position wherein a distal end of the shield
extends beyond a distal end of the needle cannula. The
shield may be retained in the distal position frictionally.
During a needle insertion procedure, the preparation
patch is affixed to a patient’s skin at the insertion site. To
perform an injection, the flanged portion of the safety
shield is brought into contact with the second side of the
preparation patch. The needle is advanced through the
patch, through the patient’s skin, and into the patient’s
body. As the needle is inserted, the flange contacts the
hydrogel or adhesive on second surface of the prepara-
tion patch, which, in turn, overcomes the frictional resist-
ance between the shield and the syringe thereby causing
the shield to slide proximally with respect to the syringe.
Additionally, when the flange is brought into contact with
the preparation patch, the second adhesive on the sur-
face of the preparation patch causes the flange to adhere
to the patch. As the needle is withdrawn by, e.g., pulling
the syringe away from the insertion site, the patch con-
tinues to adhere to the flange, which, in turn, overcomes
the frictional resistance between the shield and the sy-
ringe thereby causing the shield to slide distally with re-
spect to the syringe. In this manner, the safety shield is
positioned in a distal position when the needle is fully
withdrawn from the body, thus protecting the exposed
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needle.
[0018] In another embodiment, the safety shield is not
deployed prior to use so that the needle cannula is ex-
posed prior to insertion. Upon insertion of the needle can-
nula into the patient, the safety shield contacts the patch
at which time the hydrogel or adhesive at the second
surface of the patch engages a component of the safety
shield, causing the safety shield to move distally with
respect to the syringe.
[0019] In some embodiments, the syringe may com-
prise a biasing member, such as a spring, configured to
bias the safety shield distally with respect to the syringe.
During insertion, the force of the biasing member is over-
come to permit the shield to move proximally with respect
to the syringe and to enable the needle to penetrate the
insertion site. Upon withdrawal, the biasing force returns
the shield to its distal position to surround the needle.
[0020] The preparation patch and/or safety syringe in
accordance with the present disclosure may be utilized
on any suitable injection site of a patient, during any de-
sired procedure, including without limitation an intramus-
cular injection, a gastrointestinal port, a spinal catheter,
stoma management, and the like. When used alone, or
in combination with a passive needle safety shield, the
disclosed preparation patch may provide improved com-
fort and care to the patient before, during, and after nee-
dle use. In one embodiment, the patch may remain with
the patient for an extended period of time after injection
and thereby may reduce a patient’s discomfort and/or
reduce the likelihood of infection after a needle insertion.
In another embodiment, the patch may be removed from
the patient shortly after injection.
[0021] The preparation patch may comprise flexible
properties which may enable it to conform to the targeted
area of the patient’s skin. This, in addition to its adhesive
properties, may increase contact with the patient to pro-
mote the efficacy of active agents included within the
patch, e.g., lidocaine, PHMB, and the like, and enable
such medicaments to continue working at the puncture
site after application. One advantage of the preparation
patch is that it may replace one or more prep pads com-
monly used during injection, such as alcohol prep pads
and bandages. In addition, a syringe safety system in
accordance with the present disclosure may enhance cli-
nician safety because of the passive safety system that
covers the sharp immediately or concurrently upon nee-
dle withdrawal. In contrast, prior art safety needle and
syringe systems require activation by the clinician.
[0022] In one embodiment, a safety syringe includes
a syringe body having an internal fluid reservoir, a fluid
outlet disposed at the distal end of the reservoir, and a
syringe annular stop disposed at a distal end of an outer
surface of the syringe body. The syringe includes a plung-
er at least partially disposed within the syringe body, the
plunger including a plunger rod and a distal plunger head,
the plunger adapted for longitudinal movement between
a proximal retracted position and a distal advanced po-
sition. A safety shield, which may be generally cylindrical

in shape, is disposed about at least a portion of the sy-
ringe body and is slidable along a longitudinal axis of the
syringe body. The safety shield may include a flange dis-
posed at a distal end of the safety shield, a shield proximal
stop disposed at a proximal end of an inner surface of
the safety shield, and a shield distal stop disposed at a
distal end of an inner surface of the safety shield.
[0023] The syringe body may include a fitting at a distal
end thereof configured to operably couple in fluid com-
munication the fluid outlet with a central lumen of a needle
cannula, e.g., a hypodermic needle. In some embodi-
ments, the syringe body includes a needle cannula hav-
ing a central lumen defined therethrough that is in fluid
communication with the fluid outlet. Embodiments are
contemplated that employ a fixed (e.g., non-removable)
needle that is attached or integral to the syringe body,
as well as embodiments that are configured to accept a
removable or replaceable needle that couples to the sy-
ringe assembly using a luer fitting or other suitable cou-
pler. In some embodiments, the safety shield is slidable
between a distal position configured to shield a needle
disposed at a distal end of the syringe body, and a prox-
imal position configured to expose a needle disposed at
a distal end of the syringe body.
[0024] In some embodiments, a syringe annular stop
may be positioned between the shield proximal stop and
the shield distal stop and is adapted to limit the longitu-
dinal excursion of the safety shield. In some embodi-
ments, the syringe annular stop, the shield distal stop,
and the shield proximal stop are arranged to limit the
longitudinal excursion of the safety shield. In yet other
embodiments, the syringe annular stop, the shield distal
stop, and the shield proximal stop are arranged to main-
tain the safety shield in concentric alignment with the
syringe body. In some embodiments, the syringe annular
stop, the shield distal stop, and the shield proximal stop
are dimensioned to impart friction between the safety
shield and the syringe body such that the position of the
safety shield with respect to the syringe body is main-
tained unless overcome by an external force, e.g., the
force encountered when inserting or withdrawing the
needle into, or out of, patient tissue.
[0025] One aspect of the invention is directed to a safe-
ty syringe system comprising a safety syringe and an
injection site preparation patch adapted for use with the
safety syringe. In some embodiments, the disclosed
safety syringe includes a syringe body having an internal
fluid reservoir, a fluid outlet disposed at the distal end of
the reservoir, and a syringe annular stop disposed at a
distal end of an outer surface of the syringe body. The
safety syringe includes a plunger at least partially dis-
posed within the syringe body, the plunger including a
plunger rod and a distal plunger head, the plunger adapt-
ed for longitudinal movement between a proximal retract-
ed position and a distal advanced position. The safety
syringe includes a safety shield, which may by generally
cylindrical in shape, that is disposed about at least a por-
tion of the syringe body and slidable along a longitudinal
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axis of the syringe body, the safety shield including a
flange disposed at a distal end of the safety shield, a
shield proximal stop disposed at a proximal end of an
inner surface of the safety shield, and a shield distal stop
disposed at a distal end of an inner surface of the safety
shield.
[0026] The disclosed safety syringe system includes
an injection site preparation patch having a first side fac-
ing the surface of a subject and a second side facing a
syringe. The injection site preparation patch may com-
prise: a hydrogel disposed between two release liners.
In other embodiments, the preparation patch comprises
a first surface comprising a first adhesive, such as a hy-
drogel, and a second surface comprising a second ad-
hesive. The preparation patch may, but need not, com-
prise a flexible substrate. The adhesion between the sec-
ond side of the preparation patch and a portion of the
safety shield is less than the adhesion between first side
of the preparation patch and the surface of the subject.
By this arrangement, the injection site preparation patch
will adhere to the safety shield with sufficient force to
enable the safety shield to slide with respect to the sy-
ringe body upon withdrawal (e.g., slide distally to sur-
round the needle), but not enough to cause the injection
site preparation patch to pull away from the surface of a
subject, such as a patient’s skin.
[0027] The preparation patch of the safety syringe sys-
tem may be formed of a hydrogel adapted to deliver an
active agent to the surface of a subject. Active ingredients
include, but are not limited to antimicrobials, antiseptics,
antibiotics, anesthetics, warming agents, cooling agents
and combinations thereof. In some embodiments, the ac-
tive agent is selected from the group consisting of poly-
hexamethylene biguanide (PHMB), benzalkonium chlo-
ride (e.g., alkyldimethylbenzylammonium chloride or AD-
BAC), lidocaine, and prilocaine.
[0028] In some embodiments, the active agent in the
hygrogel is available for delivery to the subject upon re-
moval of the first release liner. In other embodiments, the
medicament may be configured to delivery to the patient
upon application of pressure to at least a portion of the
injection site preparation patch.
[0029] The safety syringe system may be provided as
individual components or in a kit. During use, a clinician
my remove the first release liner and apply the hydrogel
patch to a surface of a subject at the intended insertion
site. The clinician may then remove the second release
liner, if present, and contact at least a portion of the safety
shield of the syringe with the patch, thereby inserting the
needle of the syringe into the patient. After injecting the
patient with the desired medicament from the syringe,
the clinician may withdraw the needle from the patient,
while at least a portion of the safety shield remains in
contact with the hydrogel. The clinician continues to with-
draw the needle from the patient thereby fully extending
the safety shield over the tip of the needle. The clinician
then removes then moves the syringe and safety shield
away from the patient for proper disposal of the sharps.

If it is desired that the patch remain in place for a prede-
termined period of time, the clinician may cover the patch
with gauze or other bandage, in which case, the patient
will remove the patch when desired. Alternatively, the
patch may be removed by the clinician immediately after
the injection and withdrawal of the needle from the pa-
tient.
[0030] In yet another embodiment, the site preparation
patch may be removably attached to the safety shield
prior to use. The clinician may then remove a release
liner from the first surface of the patch, thereby exposing
the hydrogel. The clinician may then place the prepara-
tion patch in contact with the subject, while in the same
motion bringing the needle guard and needle into place,
thereby reducing the number of steps prior to injection.
The clinician may then inject or withdraw the fluid from
the syringe and remove the syringe causing the needle
guard to advance over the tip of the needle prior to being
removed from the second surface of the site preparation
patch. In yet another embodiment, the site patch which
is removable attached to the safety shield of the syringe
may also include a sterile barrier, so the safety shield
and preparation patch form a sterile compartment about
the needle cannula.
[0031] Referring now to Figs. 1, 2 and 3, a safety sy-
ringe 10 in accordance with at least one aspect of the
present disclosure is shown. Safety syringe 10 is config-
ured such that the sharp, tissue-penetrating needle 11
is shielded by a safety shield 20 from inadvertent contact
with an unintended surface. Syringe assembly 10 may
be utilized to deliver medicinals, including antibiotics,
pain medication, therapeutic drugs, and the like. Alter-
natively, syringe assembly 10 may be utilized to withdraw
fluids from a subject. In other embodiments, syringe as-
sembly 10 may be used to deliver a flushing solution,
e.g., saline or the like through an access device, such as
an intravenous access port.
[0032] Safety syringe 10 includes a syringe body 12,
a plunger 14 at least partially received within syringe body
12, a needle 11 which is mounted to syringe body 12,
and a safety shield 20 slidably positioned about at least
a distal end 17 of syringe body 12. Distal end 17 of syringe
body 12 includes a needle hub 15, which may, in one
embodiment, include a luer connector or luer lock con-
figured to operably engage a corresponding needle fitting
13 that is fixed to needle 11. Syringe body 12 defines
fluid chamber or internal reservoir 24 (see Fig. 8A et
seq.), which is adapted to contain a fluid "F". Disposed
at a proximal end of syringe body 12 is flange 16, which
may be integrally formed with syringe body 12. Flange
16 may be relatively enlarged to facilitate engagement
by the clinician. Distal end 17 further defines fluid outlet
25 that is in fluid communication with internal reservoir
24 and an internal portion of needle 11. As depicted in
Fig. 2, syringe assembly 10 defines a longitudinal axis
"K" extending along length of syringe body 12. Fig. 3
shows syringe unit 39, e.g., the syringe assembly 10 with
safety shield 20 removed for clarity. Syringe unit 39 in-
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cludes needle 11, syringe body 12, and plunger 14. Sy-
ringe unit 39 is configured to slide with respect to safety
shield 20, that is, safety shield 20 is dimensioned to sli-
dably receive at least a distal portion of syringe unit 39,
i.e., a distal portion of syringe unit syringe body 12.
[0033] With attention now to Figs. 3 and 5, plunger 14
includes proximal plunger flange 18, an elongated plung-
er rod 29 extending distally from plunger flange 18, a
plunger head 23 at a distal end of plunger rod 29, and
dispensing element 30 that is fixed to plunger head 23.
Plunger flange 18 may be enlarged to facilitate engage-
ment by a clinician. Plunger rod 29 may have any cross-
sectional configuration. In the embodiments depicted in
Figs. 1-3 and Fig. 5, plunger rod 29 has a cruciform cross-
section. Plunger head 23 may be disc-shaped having a
cross-section or outer diameter which generally corre-
sponds to an internal diameter of syringe body 12. Plung-
er head 23 may further include a mount 21 extending
distally therefrom and configured to be fixedly received
within a corresponding receptacle 35 defined within a
proximal end 37 of dispensing element 30 to secure dis-
pensing element 30 to plunger head 21. Dispensing el-
ement 30 may be formed from elastomeric material or
the like. Dispensing element 30 includes, in some em-
bodiments, a circular cross-sectional dimension, which
generally approximates an inner diameter of syringe
body 12. Dispensing element 30 is adapted to traverse,
e.g., longitudinally move, with plunger 14 within syringe
reservoir 18 as plunger 14 is moved to withdraw or dis-
pense fluids into or out of fluid outlet 25 of syringe body
12 and/or needle 11.
[0034] With reference to Figs. 4 and 5, dispensing el-
ement 30 may include annular recesses 31 to reduce
friction between dispensing element 30 and the internal
wall of syringe body 12 to facilitate movement of dispens-
ing element 30 through syringe body 12. Annular recess-
es 31 are defined between adjacent ribs 36 of dispensing
element 30. Dispensing element 30 may include a distal
conical face 32, which contacts fluid "F" within reservoir
34. Advantageously, the elastomeric and/or ribbed con-
struction of dispensing element 30 promotes a fluid-tight
seal between the movable proximal end of reservoir 25
and the internal wall of syringe body 12 and the outer
surface of dispensing element 30.
[0035] Referring again to Figs. 2-3 and Fig. 5, needle
cannula 11 includes central lumen 33 which extends the
length of the needle 11 and is in fluid communication with
fluid outlet 25 of syringe body 12. Needle cannula 11
includes penetrating end 34 which is adapted to pierce
tissue, e.g., for entry within a vessel. Needle 11 further
includes fitting 13 adjacent its proximal end. Fitting 13
couples with connector 15 of syringe body 12 to operably
couple needle 11 to the syringe body 12. Connector 15
may establish a releasable connection with needle 11
and/or fitting 13 through a luer lock mechanism or the
like, or may establish a more permanent connection be-
tween needle 11 and syringe body 12 with adhesives,
cements, welding, etc. Alternatively, needle 11 may be

secured directly to or within the needle hub 15 using ad-
hesives or the like, thus obviating the need for a fitting 13.
[0036] As shown in Fig. 3, Fig. 5, and Figs 8A et seq.,
syringe body 12 includes a syringe annular stop 26 that
cooperates with a shield proximal stop 27 and a shield
distal stop 28 disposed on safety shield 20 to limit the
extent of longitudinal movement (e.g., distally and prox-
imally) of safety shield 20 with respect to syringe body
12. In the present embodiment, a shield annular stop 28
disposed at a generally distal end of safety shield 20 co-
operates with syringe annular stop 26 to limit the proximal
extent of movement of safety shield 20 with respect to
syringe body 12. A shield proximal stop 27 disposed at
a generally proximal end of safety shield 20 cooperates
with syringe annular stop 26 to limit the distal extent of
movement of safety shield 20 with respect to syringe body
12.
[0037] In some embodiments, syringe annular stop 26,
shield distal stop 28, and shield proximal stop 27 may be
configured to maintain concentric alignment between
safety shield 20 and syringe body 12. Additionally or al-
ternatively, annular stop 26, shield annular stop 28, and
shield proximal stop 27 may be dimensioned to impart
sufficient friction between safety shield 20 and syringe
body 12 such that the position of safety shield 20 with
respect to syringe body 12 is maintained unless over-
come by a suitable external force or action, e.g., perform-
ing an injection. Safety shield 20 includes at a distal end
thereof a shield flange 22 that is adapted to contact tissue
(e.g., the skin of a patient) and/or a prep patch adhesively
attached to tissue as described hereinbelow.
[0038] Turning now to Figs. 6 through 7C, the disclosed
safety syringe system includes preparation patch 50 that
is adapted to be applied to an injection site. The patch
50 includes a tissue-facing first side 57 and a syringe-
facing second side 51. As seen in Fig. 7A, patch 50 com-
prises a hydrogel 55 disposed between two release liners
52, 56. In another embodiment shown in Fig. 7B, patch
50 comprises a first side comprising a hydrogel and a
second side comprising an adhesive. A first release liner
56 is adjacent the hydrogel and a second release liner
52 is adjacent the adhesive. In yet another embodiment
shown in Fig. 7C, the patch 50 site preparation patch 50
comprises a substrate 54; a hydrogel 55 adjacent a first
side of the substrate 54 and a syringe adhesive 53 ad-
jacent a second side of the substrate. A removable sy-
ringe adhesive release liner 52 is disposed upon syringe
adhesive layer 53, and a removable hydrogel release
liner 56 is disposed upon hydrogel layer 55. Flexible sub-
strate 54 may impart sufficient flexibility to the patch 50
to enable the patch 50 to conform to the contours and
irregularities typically seen at an injection site. The flex-
ible and/or resilient nature of the substrate 54 enables
patch 50 to be adhesively attached to and move with a
patient’s skin without compromising the adhesive bond
between patch 50 and a patient’s skin. In another aspect,
the elastomeric properties of the substrate 54 may sup-
port easy penetration by needle cannula 11 and reduce
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needle cannula 11 dulling. Additionally or alternatively,
the cohesive properties of the substrate 54 and/or the
hydrogel may promote self-closure of the needle punc-
ture that remains after a needle is withdrawn from the
patch, which further protects the injection site from con-
taminants, infection, and the like.
[0039] Substrate 54 may be formed of any flexible ma-
terial, such as cloth, scrim, foam, and combinations
thereof. The substrate may, but need not, comprise an
antimicrobial and/or a medicatment, including but not lim-
ited to, an antiseptic, an antibiotic, an anesthetic, a warm-
ing agent, a cooling agent and combinations thereof. The
hydrogel 55 may include an antimicrobial and/or a med-
icament, including without limitation one or more of an
antiseptic, an antibiotic, an anesthetic, a warming agent,
a cooling agent. In some embodiments, substrate 54
and/or hydrogel 55 may include polyhexamethylene
biguanide, benzalkonium chloride, lidocaine, and/or
prilocaine. In one embodiment, the substrate and/or hy-
drogel layer 55 comprises an analgesic selected from
the group consisting of methyl salicylate, salicylic acid,
acetaminophen, oxycodone, hydrocodone, COX-2 inhib-
itors, non-steroidal anti-inflammatory drugs, and combi-
nations thereof. In another embodiment, the substrate
54 and/or hydrogel layer 55 comprises an anesthetic se-
lected from the group consisting of benzocaine, bupi-
vacaine, butesin picrate, chloroprocaine, ethyl chloride,
fluori-methane, lidocaine HCl, mepivacaine, pramoxine
HCl, and combinations thereof. In yet another embodi-
ment, the substrate and/or the hydrogel 55 comprises a
warming component selected from the group consisting
of capsaicin, nonivamide, cinnamaldehyde, and combi-
nations thereof. In yet another embodiment, the substrate
and/or the hydrogel 55 comprises a cooling component
selected from the group consisting of menthol, camphor,
eucalyptol, icilin, methyl lactate, N-ethyl-p-menthane-3-
carboxamide, and combinations thereof.
[0040] In some embodiments, the active agent is con-
figured to release and/or activate upon application of
patch 50 to tissue, e.g., skin. Alternatively, the active
agent is configured to release and/or activate upon re-
moval of tissue release liner 56 from patch 50 (e.g., by
peeling hydrogel release liner 56 from hydrogel layer 55).
In some embodiments, the active agent is configured to
release and/or activate upon application of pressure to
patch 50 (e.g., by pressing onto skin).
[0041] Referring to Figs. 8A-8F, cross-sectional views
of syringe assembly 10 and preparation patch 50 are
presented that illustrate an embodiment of a method of
use of the disclosed safety syringe system 100, and re-
spective movements of safety shield 20 and plunger 14.
The embodiments of the present disclosure are con-
structed such that safety shield 20 may be extended dis-
tally to a first position (e.g., a shielding position) as illus-
trated in Fig. 8A, thereby protecting needle 11 from in-
advertent contact with unintended surface(s).
[0042] Continuing with reference to Fig. 8A, prior to
use, hydrogel release liner 56 is removed from prepara-

tion patch 50 to expose hydrogle 55, which, in turn ena-
bles the application of preparation patch 50 to tissue "T"
at an injection site "S". Generally, a clinician may apply
preparation patch 50 to tissue "T" using any suitable tech-
nique, e.g., pressing or rolling preparation patch 50 onto
injection site "S". In embodiments where preparation
patch 50 includes one or more active agents, the one or
more active agents are released onto tissue "T" and may
become available for absorption thought the tissue. For
example, an antimicrobial active agent may be provided
on preparation patch 50 to disinfect, cleanse, etc. injec-
tion site "S". In some embodiments, an anesthetic med-
icament may be provided on preparation patch 50 to
numb injection site "S", which, in turn, may enhance pa-
tient comfort during needle insertion. In some embodi-
ments, a heating agent or a cooling agent may be pro-
vided on preparation patch 50 to provide a sensory effect
or distraction to the patient at injection site "S", which, in
turn, may enhance patient comfort during needle inser-
tion.
[0043] Syringe adhesive release liner 52 may be re-
moved (e.g., peeled) from preparation patch 50 to expose
the second side of patch 50, which may include adhesive
53 or hydrogel 55. The adhesive properties of the first
side of patch 50 are sufficient to enable a distal surface
38 of shield flange 22 to adhere to preparation patch 50
during application and withdrawal of needle 11 from tis-
sue "T", thereby ensuring that safety shield 20 returns to
the first position as the safety syringe 10 is pulled away
from the injection site "S" (Fig. 8E) after use. As safety
shield 20 reaches the full distal extent thereof, e.g., as
syringe annular stop 28 abuts shield proximal stop 27,
the adhesive properties of the secon side of patch 50
enable the continued proximal motion of safety syringe
10 to cause distal surface 38 of shield flange 22 to release
from preparation patch 50 (Fig. 8F) without compromis-
ing the adhesion of hydrogel 55 to tissue "T" and main-
taining safety shield 120 in the first (e.g., shielding) po-
sition.
[0044] With reference now to Fig. 8B, safety syringe
10 is brought into contact with hydrogel patch 50 that is
affixed to injection site "S". In the present embodiment,
safety syringe 10 is prepared to deliver an injection, e.g.,
plunger 14 is in a relatively proximal position, and reser-
voir 24 contains a fluid "F" that is to be injected into tissue
"T". In other embodiments wherein safety syringe is pre-
pared for withdrawal (e.g., to obtain a blood sample, or
other biofluid sample), plunger 14 may be in a relatively
distal position. As safety syringe 10 is brought into contact
with preparation patch 50, distal surface 38 of shield
flange 22 contacts, and adheres to, the first side of patch
50 via either the second adhesive or the hydrogel.
[0045] In Fig. 8C, syringe unit 39 is moved distally with-
in safety shield 20 to insert needle 11 into tissue "T".
Since flange 22 of safety shield 20 is in contact with prep-
aration patch 50, which is fixed to the patient’s tissue "T",
syringe unit 39 moves distally within safety shield 20,
which, in turn, causes needle cannula 11 to contact, and

13 14 



EP 2 777 719 A2

9

5

10

15

20

25

30

35

40

45

50

55

subsequently pierce, preparation patch 50, and to pen-
etrate into the targeted tissue "T". Syringe annular stop
26 may approach and/or contact safety shield stop 28.
[0046] As shown in Fig. 8D, plunger 14 is advanced
distally within syringe body 12 by, e.g., a clinician. During
advancement of plunger 14 within syringe body 12, dis-
pensing element 36 causes the fluid "F" within internal
reservoir 24 to be dispensed through fluid outlet 25 and
into needle 11. Plunger 14 is continually advanced to an
actuated or fully advanced position, depicted in Fig. 8D,
to expel the volume of fluid "F" from internal reservoir 24
into tissue "T".
[0047] As illustrated in Figs. 8E and 8F, after fluid "F"
has been dispensed, syringe unit 39 is moved proximally
which causes needle cannula 11 to withdraw from tissue
"T". Advantageously, the adhesion between distal sur-
face 38 and the second side of patch 50 maintains safety
shield 20 in a distal position, e.g., in contact with the tissue
"T" as syringe unit 39 moves proximally. As syringe unit
39 continues to move proximally, syringe annular stop
26 approaches, and eventually engages, shield proximal
stop 27, causing the proximal withdrawal force applied
to syringe unit 39 by a clinician to be coupled to safety
shield 20. In turn, the proximal withdrawal force over-
comes the adhesion between distal surface 38 and the
second side of patch 50, causing the safety shield 20 to
disengage from preparation patch 50 in a fully distal po-
sition in relation to syringe unit 39, and shielding the nee-
dle cannula 11 from inadvertent contact.
[0048] Preparation patch 50 may be left in place on
tissue "T", and optionally covered with gauze, bandage,
or other suitable material(s) to provide continued admin-
istration of the active agents included in patch 50, such
as without limitation, antimicrobials, antiseptics, anes-
thetics, cooling agents, and/or warming agents to tissue
"T", e.g., the patient.
[0049] The described embodiments of the present dis-
closure are intended to be illustrative rather than restric-
tive, and are not intended to represent every embodiment
of the present disclosure. The steps of a method dis-
closed herein may be performed in a different order than
that described, and/or the operations performed within
an individual step or steps may be desirably be combined
into a single step without departing from the scope and
spirit of said method. Further variations of the above-
disclosed embodiments and other features and func-
tions, or alternatives thereof, may be made or desirably
combined into many other different systems or applica-
tions without departing from the spirit or scope of the
disclosure as set forth in the following claims both literally
and in equivalents recognized in law.

Claims

1. An injection site preparation patch, comprising:

a substrate having a first surface and a second

surface opposite the first surface;
a hydrogel comprising an active agent compris-
ing at least one of an antimicrobial, an antiseptic,
an antibiotic, an anesthetic, a warming agent,
and a cooling agent, disposed on at least a por-
tion of the first surface; and
an adhesive disposed on at least a portion of
the second surface.

2. The injection site preparation patch in accordance
with claim 1, wherein the adhesive strength of the
adhesive is less than the adhesive strength of the
hydrogel.

3. The injection site preparation patch in accordance
with claim 1, wherein the substrate is formed from a
flexible material.

4. The injection site preparation patch in accordance
with claim 1, wherein the antimicrobial is selected
from the group consisting of polyhexamethylene
biguanide, benzalkonium chloride and combinations
thereof.

5. The injection site preparation patch in accordance
with claim 1, wherein the anestetic is selected from
the group consisting of benzocaine, bupivacaine, bu-
tesin picrate, chloroprocaine, ethyl chloride, fluori-
methane, lidocaine HCl, mepivacaine, pramoxine
HCl, and combinations thereof.

6. The injection site preparation patch in accordance
with claim 1, wherein the analgesic is selected from
the group consisting of methyl salicylate, salicylic ac-
id, acetaminophen, oxycodone, hydrocodone, COX-
2 inhibitors, non-steroidal anti-inflammatory drugs,
and combinations thereof.

7. The injection site preparation patch in accordance
with claim 1, wherein the warming agent is selected
from the group consisting of capsaicin, nonivamide,
cinnamaldehyde, and combinations thereof.

8. The injection site preparation patch in accordance
with claim 1, wherein the cooling agent is selected
from the group consisting of menthol, camphor, eu-
calyptol, icilin, methyl lactate, N-ethyl-p-menthane-
3-carboxamide, and combinations thereof.

9. The injection site preparation patch in accordance
with claim 1, further comprising a release liner dis-
posed on the hydrogel, wherein active agent is con-
figured to activate upon removal of the release liner
from the hydrogel.

10. The injection site preparation patch in accordance
with claim 4, wherein the active agent is configured
to activate upon application of pressure to at least a
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portion of the injection site preparation patch.

11. A safety syringe system, comprising:

a safety syringe, comprising:

a syringe body having an internal fluid res-
ervoir, a fluid outlet disposed at the distal
end of the reservoir, and a syringe annular
stop disposed at a distal end of an outer
surface of the syringe body;
a plunger at least partially disposed within
the syringe body, the plunger including a
plunger rod and a distal plunger head, the
plunger adapted for longitudinal movement
between a proximal retracted position and
a distal advanced position; and
a safety shield disposed about at least a por-
tion of the syringe body and slidable along
a longitudinal axis of the syringe body, the
safety shield including a flange disposed at
a distal end of the safety shield, a shield
proximal stop disposed at a proximal end of
an inner surface of the safety shield, and a
shield distal stop disposed at a distal end of
an inner surface of the safety shield; and
an injection site preparation patch compris-
ing:
a first side comprising a hydrogel including
an active agent comprising at least one of
an antimicrobial, an antiseptic, an antibiotic,
an anesthetic, a warming agent, and a cool-
ing agent, disposed on at least a portion of
the first surface and adapted to adhere to a
surface of a subject; and
a second side comprising an adhesive,

wherein the adhesion between the adhesive and
the flange is less than the adhesion between the
hydrogel and the surface of the subject.

12. The safety syringe system in accordance with claim
11, further comprising a flexible substrate disposed
between the hydrogel and the adhesive.

13. The safety syringe system in accordance with claim
11, wherein the anestetic is selected from the group
consisting of benzocaine, bupivacaine, butesin
picrate, chloroprocaine, ethyl chloride, fluori-meth-
ane, lidocaine HCl, mepivacaine, pramoxine HCl,
and combinations thereof.

14. The safety syringe system in accordance with claim
11, wherein the analgesic is selected from the group
consisting of methyl salicylate, salicylic acid, aceta-
minophen, oxycodone, hydrocodone, COX-2 inhib-
itors, non-steroidal anti-inflammatory drugs, and
combinations thereof.

15. The safety syringe system in accordance with claim
11, wherein the warming agent is selected from the
group consisting of capsaicin, nonivamide, cin-
namaldehyde, and combinations thereof.

16. The safety syringe system in accordance with claim
11, wherein the cooling agent is selected from the
group consisting of menthol, camphor, eucalyptol,
icilin, methyl lactate, N-ethyl-p-menthane-3-carbox-
amide, and combinations thereof.

17. The safety syringe system in accordance with claim
11, further comprising a release liner disposed on
the hydrogel, wherein the active agent is configured
to activate upon removal of the release liner from the
hydrogel.

18. The safety syringe system in accordance with claim
11, wherein the active agent is configured to activate
upon application of pressure to at least a portion of
the injection site preparation patch.

19. A method for operating a safety syringe system,
comprising:

applying a first side of an injection site prepara-
tion patch to a surface of the subject;
bringing a distal surface of a safety shield of a
safety syringe into contact with a second side of
the injection site preparation patch;
advancing at least a portion of the safety syringe
distally to cause a needle thereof to penetrate
the surface of the subject; and
withdrawing the needle from the penetrated sur-
face of the subject, wherein the safety shield re-
mains adhered to the second adhesive side of
the injection site preparation patch until a distal
end of the safety shield is positioned distally of
the distal end of the needle.

20. The method for operating a safety syringe system in
accordance with claim 19, further comprising:

removing a release liner from the first adhesive
side of an injection site preparation patch; and
removing a release liner from the second adhe-
sive side of an injection site preparation patch.

21. The method for operating a safety syringe system in
accordance with claim 19, further comprising provid-
ing an injection site preparation patch comprising hy-
drogel comprising an active agent comprising at
least one of an antimicrobial, an antiseptic, an anti-
biotic, an anesthetic, a warming agent, and a cooling
agent.

22. The method for operating a safety syringe system in
accordance with claim 20, wherein.
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23. The method for operating a safety syringe system in
accordance with claim 19, further comprising ad-
vancing a syringe plunger distally to cause a fluid
contained in a syringe reservoir to be dispensed
through a central lumen of the needle.

24. The method for operating a safety syringe system in
accordance with claim 19, further comprising apply-
ing at least one of a gauze or a bandage to the in-
jection site preparation patch.

25. A safety syringe, comprising:

a syringe body having an internal fluid reservoir,
a fluid outlet disposed at the distal end of the
reservoir, and a syringe annular stop disposed
at a distal end of an outer surface of the syringe
body;
a plunger at least partially disposed within the
syringe body, the plunger including a plunger
rod and a distal plunger head, the plunger adapt-
ed for longitudinal movement between a proxi-
mal retracted position and a distal advanced po-
sition; and
a generally cylindrical safety shield disposed
about at least a portion of the syringe body and
slidable along a longitudinal axis of the syringe
body, the safety shield including a flange dis-
posed at a distal end of the safety shield, a shield
proximal stop disposed at a proximal end of an
inner surface of the safety shield, and a shield
distal stop disposed at a distal end of an inner
surface of the safety shield.

26. The safety syringe in accordance with claim 25,
wherein the syringe body further comprises a fitting
at a distal end thereof configured to operably couple
in fluid communication the fluid outlet with a central
lumen of a needle.

27. The safety syringe in accordance with claim 25,
wherein the syringe body further comprises a needle
having a central lumen defined therethrough, the
central lumen in fluid communication with the fluid
outlet.

28. The safety syringe in accordance with claim 25,
wherein the safety shield is slidable between a distal
position configured to shield a needle disposed at a
distal end of the syringe body, and a proximal posi-
tion configured to expose a needle disposed at a
distal end of the syringe body.

29. The safety syringe in accordance with claim 25,
wherein the syringe annular stop is captured be-
tween the shield proximal stop, and the shield distal
stop and adapted to limit the longitudinal excursion
of the safety shield.

30. The safety syringe in accordance with claim 25,
wherein the syringe annular stop, the shield distal
stop, and the shield proximal stop are arranged to
limit the longitudinal excursion of the safety shield.

31. The safety syringe in accordance with claim 25,
wherein the syringe annular stop, the shield distal
stop, and the shield proximal stop are arranged to
maintain the safety shield in concentric alignment
with the syringe body.

32. The safety syringe in accordance with claim 25,
wherein the syringe annular stop, the shield distal
stop, and the shield proximal stop dimensioned to
impart friction between the safety shield and the sy-
ringe body such that the position of the safety shield
with respect to the syringe body is maintained unless
overcome by an external force.

33. The safety syringe in accordance with claim 25, fur-
ther comprising an injection site preparation patch,
the patch comprising a first side and a second side,
wherein at least a portion of the second side is re-
movable attached to a distal surface of the flange.

34. The safety syringe in accordance with claim 33,
wherein the injection site preparation patch further
comprises a sterility barrier.
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