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DESCRIPTION

Technical field

[0001] The present invention relates to a syringe dispenser, comprising a plunger having an outer threading, a barrel adapted to
contain liquid or semisolid fluid or any other material to be dispensed and to receive said plunger, said plunger being movably
attached to said barrel, and a nut having an inner threading. The invention also relates to a stand, an application plate, and a
method of dispensing a controlled and measurable amount of liquid or semisolid fluid from a syringe dispenser.

Background art

[0002] Syringes commonly used in various application areas do not utilize a more precise dosing function beyond the grading in
milliliter that normally is present on the barrel of the syringe. The dose provided by the person pressing the plunger is therefore
not precise and is influenced by the skill of the user. In some application areas a precise and accurate dose is important and will
in cases of various treatments of diseases increase the therapeutic accuracy, safety and efficacy, of the treatment. In areas
where a diagnostic application is used, such as in vitro or in vivo testing, exemplified by patch testing in contact dermatitis, an
accurate and quantified dose will provide a higher accuracy and validity of the method. In this diagnostic procedure a dose of a
hapten (test preparation) is applied onto a test chamber mounted on a strip of tape that is subsequently applied onto the patients
back. The dose that is applied using a graded syringe is not precise and may vary by a factor of at least 1 to 3 using current
techniques. Achieving a precise dose will not only result in an increased accuracy of the method in individual patient
investigations but will also result in a higher validity in coordinated clinical multicenter studies as the elicitation and intensity of the
clinical immunological reaction is dependant on the dose given. The results in the different clinics can therefore be accurately
compared as the same dispensing volume is applied. Similarly it is important when administering certain medications to a patient
that the volume is known so that the patient is safely treated without risk for overdosage of the medication resulting in adverse
side effects and serious medical conditions or underdosage resulting in lack of achieved effect. Likewise, when administering
dental materials it is of importance to provide a predetermined controlled dose in order to give the patient an accurate treatment.
Accordingly, the unsatisfying accuracy of the syringes used today constitutes a problem when used in situations as mentioned
above.

[0003] US 2006/131344 discloses a housing which is generally tubular and split into two longitudinal hinged halves. The housing
receives threads on the driver. Retention and anti-rotation means retain the cartridge in the other end of the housing. The
cartridge has a zero draft tubular wall, and rounds to an extended tip with external threads at the other end. The tip is hollow. The
piston matches the profile of the tip and seals the open end of the cartridge. Liquid is contained between the tip and the piston. In
use, the driver engages the piston to force liquid out of the tip. The driver and the housing indicate the rotary position of the
driver with respect to the housing and prevent the driver from reversing direction.

[0004] WO 2005/097239 discloses an apparatus for an improved high pressure medicinal dispenser. The high pressure
dispenser may include a handle, a chamber, a threaded region, a threaded rod, and a knob. The high pressure dispenser may
have at least one insert-molded component. A threaded insert providing the threaded region may be insert-molded into the
handle or the threaded rod may be insert-molded into the knob, or both. The dispenser may have a handle made of hard plastic
and overmolded soft rubber material. The dispenser also may have a ribbed knob having at least one longitudinal rectangular
cavity. Furthermore, the dispenser may have a chamber that has an interior concave surface and an interior convex surface
between the interior cylindrical surface of the chamber and a nozzle. The chamber may have at least one tab or notch
dimensioned to engage with at least one corresponding nofch or tab on the handle.

[0005] Previous inventions have not been able to teach an inexpensive, easy to use, prefilled or unfilled syringe that allows the
physician or other user to accurately dispense a quantified volume of sterile or unsterile, viscous or non-viscous material by using
a screwable syringe device dispensing material via a rotational movement of the plunger. A few attempts have been made to
provide some of these desired features by way of combining special metering devices with the conventional syringe and other
attempts have required the conventional syringe cylinder to be modified. Unfortunately, the ability to dispense a controlled
calibrated dose of a material by using such a mode of action has not been successful.

[0006] Another drawback of the present dispensing technique using a syringe with a traditional plunger and barrel is in the
ergonomical area. After some time, a nurse or other personnel using today's technique may develop pain in the thumb and hand
due to the repeated pressing of the plunger and wear may also occur resulting in absence from work and sick leave due to this
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kind of work related disease.

Summary of the invention

[0007] It is an object of the present invention to provide an improvement of the above techniques and prior art. More particularly,
it is an object of the present invention to provide an improved syringe dispenser able to dispense a controlled and measurable
amount of liquid or semisolid fluid and at the same time avoid ergonomical work related diseases. Further, it is an object of the
present invention to provide a stand, an application plate and a method of dispensing a controlled and measurable amount of
liquid or semisolid fluid from a syringe dispenser.

[0008] These and other objects as well as advantages that will be apparent from the following description of the present
invention are achieved by a syringe dispenser according to the independent claim.

[0009] A syringe dispenser is provided. The syringe dispenser comprises a plunger having an outer threading, a barrel adapted
to contain liquid or semisolid fluid or any other material to be dispensed and to receive said plunger, said plunger being movably
attached to the barrel, and a nut having an inner threading. The nut is at least partly enclosing the plunger and the barrel, such
that the inner threading of said nut engage with the outer threading of the plunger. This is advantageous in that a very accurate
dispensing volume will be achieved by using the syringe dispenser. By rotating the plunger in a clockwise downward direction
after the barrel has been filled with the material to be dispensed, the plunger will press the material to be dispensed out of the tip
of the barrel. The syringe dispenser dispenses, via a screwable action in a continuous mode, controlled and calibrated volumes of
either sterile or unsterile, viscous or non-viscous material such as drug medications, diagnostic preparations for various purposes
such as in the diagnosis of allergic diseases showing immediate or delayed type reactions, radioactive or other labelled
substances, dental materials, substances used in analytical chemistry, or in any other application where a controlled volume to be
dispensed is desired. The controlled volume is achieved through calculating the relation between the pitch of the threaded nut
combined with the threaded plunger and correlated to the number of rotations or part of rotation of the plunger. The rotations of
the plunger are measured by observing indicia on the ledge of the plunger shaft compared with indicia on the nut. Also, by using
a rotating movement as described above instead of a pressing action, less force is applied and less motion of the fingers is used
and therefore such work related diseases may be avoided.

[0010] The barrel may have a flange extending in a perpendicular direction to the longitudinal direction of said barrel, and the
nut may have a recess adapted to receive said flange of said barrel. When the nut is applied onto the barrel and plunger, the
flange of the barrel enters into the corresponding recess in the nut in order to prevent the nut from getting dislocated, especially
when the plunger is rotated.

[0011] The nut may be a shap-on nut being releasably attached to said plunger and said barrel. Accordingly, the snap-on nut
may not be attached to the syringe barrel and plunger when delivered and the syringe can therefore be filled by the user. The
preferred way to fill the syringe with material and to avoid air space between the plunger and material, is to either use pressure or
suction and fill material from the bottom of the barrel through the tip of the syringe.

[0012] The outer threading may extend in the longitudinal direction of the plunger, which may have a plurality of side walls
extending in a perpendicular direction to the longitudinal direction of said plunger. This is advantageous in that the interaction
between the plunger and the barrel is given stability and structure.

[0013] The cross section of said plunger may be cruciform, which is one embodiment of the invention.

[0014] The outer threading may be arranged on an outer surface of each side wall of said plunger, which simplifies the
engagement with the inner threading of the nut. The inner threading may extend in the longitudinal direction of the nut.

[0015] The plunger may have a top having a marking corresponding to a marking of the nut. This is advantageous in that by
relating the marking of the top to the marking of the nut, the user of the syringe will know exactly the volume of liquid or semisolid
fluid dispensed. The controlled volume is achieved through calculating the relation between the pitch of the threaded nut
combined with the threaded plunger and correlated to the number of rotations or part of rotation of the plunger.

[0016] The plunger may have a seal attached to the bottom of said plunger for sealing said plunger against the inner wall
surface of said barrel in order to reduce the risk of leakage.
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[0017] The syringe dispenser may further comprise a cap releasably attached to the tip of said syringe dispenser in order to
prevent leakage from the tip of the barrel.

[0018] According to a second aspect of the invention, the invention relates to a stand for supporting syringe dispensers,
comprising an upper section having a plurality of through holes, each through hole being adapted to receive a syringe dispenser
according to the above described features, and a lower section having a plurality of through holes, each through hole being
adapted to receive a tip of said syringe dispenser.

[0019] According to a third aspect of the invention, the invention relates to an application plate, comprising a plurality of
compartments, each compartment being adapted to receive a patch testing chamber unit or other material receiving unit, and
means for releasably attaching a stand according to the above descriped features above each compartment, such that said patch
testing chamber unit or said other material receiving unit may be filled by liquid or semisolid fluids contained in syringe dispensers
supported by said stand.

[0020] According to a fourth aspect of the invention, the invention relates to method of dispensing a controlled and measurable
amount of liquid or semisolid fluid from a syringe dispenser. The method comprises providing a plunger having an outer
threading, providing a barrel containing liquid or semisolid fluid, movably attaching said plunger to said barrel, arranging a nut
having an inner threading around said plunger and said barrel, engaging said inner threading of said nut with said outer
threading of said plunger, and rotating said plunger in relation to said nut and said barrel a certain distance, whereby a controlled
and measurable amount of liquid or semisolid fluid corresponding to said distance is dispensed from said syringe dispenser.

[0021] It should be noted that the inventive method may incorporate any of the features described above in connection with the
inventive syringe dispenser, stand and application plate and have the same respective advantages:

[0022] Generally, all terms used in the claims are to be interpreted according to their ordinary meaning in the technical field,
unless explicitly defined otherwise herein. All references to "a/an/the [element, device, component, means, etc]" are to be
interpreted openly as referring to at least one instance of said element, device, component, means, efc., unless explicitly stated
otherwise.

Brief description of the drawings

[0023] The above, as well as additional objects, features and advantages of the present invention, will be better understood
through the following illustrative and non-limiting detailed description of preferred embodiments of the present invention, with
reference to the appended drawings, where the same reference numerals will be used for similar elements, wherein:

Figs. 1a-c are perspective views of a syringe dispenser according to one embodiment of a first aspect of the invention ranging
from unassembled to assembled,

Fig. 2 is a cross section of the plunger.

Figs. 3a-b are perspective views of a nut of the invention,

Figs. 4a-b are perspective views of the syringe dispenser when assembled and containing liquid or semisolid fluid,
Fig 5 is a perspective view of a stand according to a second aspect of the invention, and

Fig. 6 is a perspective view of an application plate according to a third aspect of the invention.

Detailed description of preferred embodiments of the invention

[0024] Figs. 1a-c illustrate a syringe dispenser 1 according to one embodiment of a first aspect of the invention. The syringe
dispenser 1 comprises a plunger 2, a barrel 3 and a nut 4. The plunger 2 has four side walls 5 extending in a perpendicular
direction to the longitudinal direction of the plunger 2. On an outer surface 6 of each side wall 5, an outer threading 7 is provided
extending in the longitudinal direction of the plunger 2. The plunger 2 further has a top 8 with a marking corresponding to a
marking of the nut 4. The barrel 3 is adapted to contain liquid or semisolid fluid and to receive the plunger 2, as illustrated in Figs.
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1b and 1c, such that the plunger 2 becomes movably attached to the barrel 3. The barrel 3 has two flanges 9 extending in a
perpendicular direction to the longitudinal direction of the barrel 3, which are corresponding to two recesses 10 of the nut 4. The
nut 4 is a snap-on nut adapted to be releasably arranged to the plunger 2 and the barrel 3, and has an inner threading 11
extending in the longitudinal direction of the nut 4. When the syringe dispenser 1 is being assembled, the plunger 2 is placed in
the barrel 3 and the nut 4 is attached to the plunger 2 and the barrel 3 such that the two flanges 9 of the barrel 3 are arranged in
the two recesses 10 of the nut 4. When the nut 4 is enclosing the plunger 2 and the barrel 3, the inner threading 11 of the nut 4
engage with the outer threading 7 of the plunger 2.

[0025] In Fig. 2, a cross section of the plunger 2 is illustrated. The cross section of the plunger 2 is cruciform.

[0026] Figs. 3a and 3b illustrate the nut 4 of the syringe dispenser 1. The nut 4 is a snap-on nut and may accordingly be opened
in order to be placed around the plunger 2 and the barrel 3 of the syringe dispenser 1. The nut 4 is made in one part with two half
cylindrical parts connected by a type of hinge with a snap-on function as well as click function that locks the nut 4, with an inner
threaded 11 area facing each other when the nut 4 has been dose embracing the threaded plunger 2. The angle and pitch of the
threading will determine the dose that is applied.

[0027] In Figs. 4a and 4b, the syringe dispenser 1 when assembled and containing liquid or semisolid fluid is illustrated. When
using the syringe dispenser 1, the plunger 2 is rotated in relation to the nut 4 and the barrel 3 at a certain distance. Due to the
engagement between the outer threading 7 of the plunger 2 and the inner threading 11 of the nut 4, the plunger 2 is forced
downwards in the longitudinal direction of the syringe dispenser 1 in relation to the barrel 3 and the nut 4, thereby pressing the
material to be dispensed out of the tip of the barrel 3. By controlling the angle and pitch of the threading, the exact dose
dispensed can be determined. Accordingly, an exact, controlled and measurable amount of material corresponding to the
distance the plunger 2 has been rotated will be dispensed from the syringe dispenser 1.

[0028] Fig. 5 illustrates a stand 12 for supporting syringe dispensers 1 according to a second aspect of the invention. The stand
12 comprises an upper section 13 and a lower section 14. The upper section 13 has a plurality of through holes 15, each through
hole 15 being adapted to receive the syringe dispenser 1 according to the above described features. The lower section 14 also
has a plurality of through holes 16, each through 16 hole being adapted to receive the tip of the syringe dispenser 1.

[0029] In Fig. 6, an application plate 17 is illustrated. The application plate 17 comprises a plurality of compartments 18 being
adapted to receive a patch testing chamber unit, and means for releasably attaching a stand 12 according to the above
described features above each compartment 18. This way, the patch testing chamber unit may be filled by liquid or semisolid
fluids contained in the syringe dispensers 1 supported by the stand 12.

[0030] The plunger may have a seal attached to the bottom of said plunger for sealing said plunger against the inner wall
surface of said barrel in order to reduce the risk of leakage. Also, the syringe dispenser may further comprise a cap being
releasably attached to the tip of said syringe dispenser in order to prevent leakage.

[0031] Areas of application for the invention include dispensing in diagnostic in vivo or in vitro methods such as allergy testing,
dispensing of dental materials, dispensing of pharmaceutical materials in clinical treatments, dispensing of materials in cosmetic
treatments, dispensing of materials for chemical analysis in i.e. HPLC, GC and other such analytical methods, industrial
dispensing where an accurate volume is desired and in related areas where an accurate dispensing volume is heeded.

[0032] The syringe dispenser may either be prefilled from the manufacturer in an industrial automated manner, using, depending
on selected application, sterile or unsterile, viscous or non viscous preparations for various dispensing and dosing purposes, or
unfilled so that the user may fill whatever material to be dispensed.

[0033] Material to be used for the production of the parts of the syringe dispenser may include various plastic materials.
According to one embodiment, the present invention is made of polypropylene. Other materials to be used may be made of
polycarbonate, polyethylene, nylon, Teflon or comparable suitable material.

[0034] The invention has mainly been described above with reference to a few embodiments. However, as is readily appreciated
by a person skilled in the art, other embodiments than the ones disclosed above are equally possible within the scope of the
invention, as defined by the appended claims.
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PATENTIKRAYV
Sprgjtedispenser (1), som omfatter
et stempel (2), der har et ydre gevind (7),
en cylinder (3), som er indrettet til at opbevare veeske eller halvfast fluid eller et
hvilket som helst andet materiale, der skal leveres, og til at optage stemplet (2),
hvor stemplet (2) er beveegeligt fastgjort til cylinderen (3), og
en mgtrik (4), der har et indre gevind (11),
hvor metrikken (4) mindst delvist omgiver stemplet (2) og cylinderen (3), sdledes
at det indre gevind (11) p& mgtrikken (4) gar i indgreb med det ydre gevind (7) p3
stemplet (2),
kendetegnet ved at mgtrikken (4) er en oplukkelig pdsnapningsmgtrik, der
er frigiveligt fastgjort til henholdsvis stemplet (2) og cylinderen (3), og mgtrikken
(4) er lavet i én del med to halvcylindriske dele, som er forbundet med en slags
heengsel med en pasnapningsfunktion savel som en klikfunktion, der 1dser mgtrik-
ken (4).
Sprajtedispenser (1) ifelge krav 1, hvor cylinderen (3) har en krave (9), der ud-
streekker sig i en retning, som er vinkelret pd den langsgdende retning af cylinde-
ren (3).
Spragjtedispenser (1) ifelge krav 2, hvor mgtrikken (4) har en udsparing (10), der
er indrettet til at optage kraven (9) pa cylinderen (3).
Sprgjtedispenser (1) ifglge et hvilket som helst af de foregdende krav, hvor det yd-
re gevind (7) udstraekker sig i den langsgdende retning af stemplet (2).
Sprejtedispenser (1) ifglge et hvilket som helst af de foregdende krav, hvor stem-
plet (2) har flere sideveegge (5), der udstraekker sig i en retning, som er vinkelret
pa den langsgaende retning af stemplet (2).
Sprgjtedispenser (1) ifglge krav 5, hvor et tveersnit af stemplet (2) er korsformet.
Sprojtedispenser (1) ifolge krav 5 eller 6, hvor det ydre gevind (7) er arrangeret pa
en ydre overflade (6) af hver sideveeg (5) af stemplet (2).
Sprojtedispenser (1) ifslge et hvilket som helst af de foregdende krav, hvor det in-
dre gevind (11) udstraekker sig i den langsgdende retning af mgtrikken (4).
Sprojtedispenser (1) ifglge et hvilket som helst af de foregdende krav, hvor stem-
plet (2) har en top (8), som har en markering tilsvarende til en markering pd mg-
trikken (4).
Sprejtedispenser (1) ifglge et hvilket som helst af de foregdende krav, hvor stem-
plet (2) har en forteetning fastgjort til bunden af stemplet (2) til at teetne stemplet
(2) imod den indre veegoverflade af cylinderen (3) for at reducere risikoen for lee-
kage.
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2

Sprgijtedispenser (1) ifalge et hvilket som helst af de foregdende krav, hvilken
spra@jtedispenser (1) yderligere omfatter et heette, der er frigiveligt fastgjort til

spidsen af sprgjtedispenser (1) for at forhindre laekage.

. Fremgangsmade til at levere en reguleret og malbar maengde vaeske eller halvfast

fluid fra en sprgjtedispenser, hvilken fremgangsmade omfatter

at tilvejebringe et stempel, der har et ydre gevind,

at tilvejebringe en cylinder, som indeholder vaeske eller halvfast fluid,

at beveegeligt fastggre stemplet til cylinderen,

at frigiveligt arrangere en oplukkelig pdsnapningsmgtrik, der har et indre gevind,
omkring henholdsvis stemplet og cylinderen, hvor mgtrikken er lavet i én del med
to halvcylindriske dele, der er forbundet af en slags haengsel med en pasnapnings-
funktion sdvel som en klikfunktion, der I&ser mgtrikken,

at bringe det indre gevind pa mgtrikken i indgreb med det ydre gevind p& stemplet,
og rotere stemplet en hvis afstand i forhold til mgtrikken og cylinderen, hvorved en
reguleret og mélbar maengde veeske eller halvfast fluid tilsvarende til afstanden le-

veres fra sprgjtedispenseren.
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Fig. 6
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