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CLICK PEN APPLICATOR DEVICE AND 
METHOD OF USING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. The present application is based upon and claims the 
benefit of priority from the prior U.S. Provisional Application 
Ser. No. 61/415,522, filed on Nov. 19, 2010, the entire con 
tents of which are incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to a click pen applica 
tor device, and a method of using the click pen applicator 
device. 

BACKGROUND 

0003. Existing pen applicators generally utilize a twist 
function for dispensing a formulation from the penapplicator. 
These twist pen applicators generally include a rotating por 
tion that is twisted or rotated relative to the remaining portion 
of the applicator, thereby advancing a formulation contained 
within the twist pen applicator. However, such twist pen 
applicators do not provide a predetermined dose of the for 
mulation since the rotating portion is generally freely rotat 
able. Accordingly, a user is required to make a determination 
as to the appropriate amount of the formulation to dispense 
for a particular application. In addition, twist pen applicators 
may suffer from sealing problems. Further, such twist pen 
applicators generally require a substantial number of rota 
tions of the rotating portion before the twist pen applicator is 
primed and ready to dispense the formulation. 
0004 Clickpen applicators generally include an actuating 
portion that is pressed, or clicked, relative to the remaining 
portion of the applicator, thereby advancing a formulation 
contained within the click pen applicator. Further, such click 
pen applicators are conventionally known to have sealing 
problems that may render them less desirable than twist pen 
applicators, especially for formulations that may require bet 
ter sealing, Such as those that may tend to evaporate or expe 
rience weight loss over time. Further, click pen applicators 
also generally require a Substantial number of clicks of the 
actuating portion before the click pen applicator is primed 
and ready to dispense the formulation. A prior art click pen 
170 is illustrated in FIGS. 17 and 18. 
0005 Thus, existing pen applicators share the common 
problems of inadequate sealing, uncontrolled delivery of the 
formulation, and excessive number of actuations before the 
applicator is primed and ready for use. For example, inad 
equate sealing may result in the formulation’s evaporating 
while the applicator is merely in Storage between uses. In 
addition, uncontrolled delivery may result in a user's apply 
ing too much or too little of the formulation for the particular 
application, potentially having harmful or ineffective results. 
Further, excessive number of actuations for priming may lead 
to a user's believing that the applicator is broken, non-func 
tional, empty, dried up, or otherwise unusable, when the 
applicator is in fact functional but not yet fully primed foruse. 

SUMMARY 

0006. Accordingly, there is a need for an applicator that 
improves sealing of the formulation to reduce evaporation 
and/or weight loss, provides predetermined dosing of the 
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formulation for precise application, and rapidly primes the 
formulation to prepare the applicator for immediate use. 
0007. In a non-limiting embodiment of the present inven 
tion, a device for dispensing a formulation comprises a cen 
terband having a proximal end and a distal end and defining a 
storage section having the formulation disposed within; an 
applicator section situated at the distal end of the centerband; 
and a multistage actuator section situated at the proximal end 
of the centerband for rapid priming with a click dispensing 
mechanism with a piston seat having two sets of external 
threads on a shaft with an unthreaded length therebetween. 
0008. In an alternative non-limiting embodiment of the 
invention, the multistage actuator section comprises a spiral 
having internal threads configured to engage with the external 
threads of the piston seat; and a priming spring operatively 
engaged between the piston seat and the spiral. 
0009. In an alternative non-limiting embodiment of the 
invention, the two sets of external threads of the piston seat 
have a same pitch. 
0010. In an alternative non-limiting embodiment of the 
invention, a first set of the two sets of external threads 
includes a length shorter than that of a second set of the two 
sets of external threads. 
0011. In an alternative non-limiting embodiment of the 
invention, a pitch of a second set of the two sets of external 
threads is configured to dispense a discrete dose with each 
dispensing actuation. 
0012. In an alternative non-limiting embodiment of the 
invention, the priming spring is configured to expand over the 
unthreaded length of the piston seat when the internal threads 
of the spiral do not engage the external threads of the piston 
Seat. 

0013. In an alternative non-limiting embodiment of the 
invention, the multistage actuator section further comprises a 
cup attached to a distal end of the piston seat; a seal between 
the cup and the proximal end of the centerband; a gear opera 
tively engaged with the shaft of the piston seat; a click Spring 
operatively disposed between the gear and the spiral; and a 
spiral sleeve and a push button operatively engaged with the 
gear, the push button having a locking element. 
0014. In an alternative non-limiting embodiment of the 
invention, the applicator section comprises a passing seat 
attached to the distal end of the centerband; a seal between the 
passing seat and the distal end of the centerband; an orifice 
reducer situated inside the passing seat; a nose attached to a 
distal end of the passing seat; and a cap attached to the distal 
end of the centerband. 
0015. In an alternative non-limiting embodiment of the 
invention, the cap includes a pintel configured to seal at least 
one of the nose and the passing seat of the applicator section. 
0016. In an alternative non-limiting embodiment of the 
invention, the seal between the cup and the proximal end of 
the centerband is an o-ring, and the seal between the passing 
seat and the distal end of the centerband is an o-ring. 
0017. In an alternative non-limiting embodiment of the 
invention, the formulation comprises salicylic acid. 
0018. In yet another non-limiting embodiment of the 
present invention, a method of priming and dosing a formu 
lation using a click pen dispensing device comprises priming 
the formulation at a priming rate using a click actuator with a 
piston seat having two sets of external threads on a shaft with 
an unthreaded length therebetween; and dosing the formula 
tion at a dosing rate different from the priming rate using the 
click actuator. 
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0019. In an alternative non-limiting embodiment of the 
present invention, the click actuator is actuated using one 
hand. 
0020. In an alternative non-limiting embodiment of the 
invention, the click actuator includes a locking element for 
preventing the priming and the dosing. 
0021. In an alternative non-limiting embodiment of the 
invention, the formulation comprises salicylic acid. 
0022. In an alternative non-limiting embodiment of the 
invention, the priming step includes at least one fine priming 
rate and a gross priming rate. 
0023. In an alternative non-limiting embodiment of the 
invention, the dosing step dispenses a predetermined dose of 
the formulation, and the priming step dispenses a predeter 
mined priming dose of the formulation. 
0024. In yet another non-limiting embodiment of the 
present invention, a method of dispensing a formulation, 
using a device comprising a centerband having a proximal 
end and a distal end and defining a storage section having a 
distal end and a proximal end and having the formulation 
disposed within, an applicator section situated at the distal 
end of the centerband, and a multistage actuator section situ 
ated at the proximal end of the centerband, comprises priming 
the device by priming actuations of the multistage actuator 
section with a piston seat having two sets of external threads 
on a shaft with an unthreaded length therebetween, the prim 
ing step comprising a gross priming actuation displacing a 
Volume greater than that of a predetermined dose; dispensing 
the predetermined dose of the formulation, via the applicator 
section, by Subsequent dispensing actuations of the multi 
stage actuator section; and applying the predetermined dose 
via the applicator section. 
0025. In an alternative non-limiting embodiment of the 
invention, the priming step comprises at least one fine prim 
ing actuation displacing a Volume less than that of the gross 
priming actuation. 
0026. In an alternative non-limiting embodiment of the 
invention, the priming step comprises at least one fine prim 
ing actuation displacing a Volume equal to that of the prede 
termined dose. 
0027. Other features and aspects of the present invention 
will become more fully apparent from the following brief 
description of the drawings, the detailed description of the 
non-limiting embodiments, the appended claims and the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1A illustrates a schematic perspective view of 
an exemplary embodiment of an assembled click pen appli 
cator device according to the present invention. 
0029 FIG. 1B illustrates a schematic side view of the 
exemplary embodiment of FIG. 1A. 
0030 FIG.1C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 1B of the exemplary 
embodiment of FIG. 1A. 
0031 FIG. 1D illustrates a schematic top view of the 
exemplary embodiment of FIG. 1A. 
0032 FIG. 1E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 1A. 
0033 FIG. 1F illustrates a schematic perspective view of 
another exemplary embodiment of an assembled click pen 
applicator device according to the present invention. 
0034 FIG. 1G illustrates a schematic side view of the 
exemplary embodiment of FIG.1F. 
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0035 FIG. 1 Hillustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 1G of the exemplary 
embodiment of FIG.1F. 
0036 FIG. 1I illustrates a schematic top view of the exem 
plary embodiment of FIG.1F. 
0037 FIG. 1J illustrates a schematic bottom view of the 
exemplary embodiment of FIG.1F. 
0038 FIG. 2A illustrates a schematic perspective view of 
an exemplary embodiment of a centerband according to the 
present invention. 
0039 FIG. 2B illustrates a schematic side view of the 
exemplary embodiment of FIG. 2A. 
0040 FIG. 2C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 2B of the exemplary 
embodiment of FIG. 2A. 
0041 FIG. 2D illustrates a schematic top view of the 
exemplary embodiment of FIG. 2A. 
0042 FIG. 2E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 2A. 
0043 FIG. 2F illustrates a schematic perspective view of 
another exemplary embodiment of a centerband according to 
the present invention. 
0044 FIG. 2G illustrates a schematic side view of the 
exemplary embodiment of FIG. 2F. 
004.5 FIG.2H illustrates a schematic cross-sectional view 
taken along line AA shown in FIG. 2G of the exemplary 
embodiment of FIG. 2F. 
0046 FIG.2I illustrates a schematic top view of the exem 
plary embodiment of FIG.2F. 
0047 FIG. 2J illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 2F. 
0048 FIG. 3A illustrates a schematic perspective view of 
an exemplary embodiment of a passing seat according to the 
present invention. 
0049 FIG. 3B illustrates a schematic side view of the 
exemplary embodiment of FIG. 3A. 
0050 FIG.3C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 3B of the exemplary 
embodiment of FIG. 3A. 
0051 FIG. 3D illustrates a schematic top view of the 
exemplary embodiment of FIG. 3A. 
0052 FIG. 3E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 3A. 
0053 FIG. 3F illustrates a schematic perspective view of 
another exemplary embodiment of a passing seat according to 
the present invention. 
0054 FIG. 3G illustrates a schematic side view of the 
exemplary embodiment of FIG. 3F. 
0055 FIG.3Hillustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 3G of the exemplary 
embodiment of FIG. 3F. 

0056 FIG.3I illustrates a schematic top view of the exem 
plary embodiment of FIG.3F. 
0057 FIG. 3J illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 3F. 
0058 FIG. 3K illustrates a schematic side view of yet 
another exemplary embodiment of a passing seat according to 
the present invention. 
0059 FIG. 4A illustrates a schematic perspective view of 
an exemplary embodiment of a sealing element according to 
the present invention. 
0060 FIG. 4B illustrates a schematic top view of the 
exemplary embodiment of FIG. 4A. 



US 2013/0245597 A1 

0061 FIG. 4C illustrates a schematic side view of the 
exemplary embodiment of FIG. 4A. 
0062 FIG. 5A illustrates a schematic perspective view of 
an exemplary embodiment of an orifice reducer according to 
the present invention. 
0063 FIG. 5B illustrates a schematic side view of the 
exemplary embodiment of FIG. 5A. 
0.064 FIG.5C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 5B of the exemplary 
embodiment of FIG.S.A. 

0065 FIG. 5D illustrates a schematic top view of the 
exemplary embodiment of FIG. 5A. 
0066 FIG. 5E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 5A. 
0067 FIG.5F illustrates a schematic perspective view of 
another exemplary embodiment of an orifice reducer accord 
ing to the present invention. 
0068 FIG. 5G illustrates a schematic side view of the 
exemplary embodiment of FIG.5F. 
0069 FIG.5Hillustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 5G of the exemplary 
embodiment of FIG.SF. 

0070 FIG.5I illustrates a schematic top view of the exem 
plary embodiment of FIG.5F. 
(0071 FIG.5J illustrates a schematic bottom view of the 
exemplary embodiment of FIG.5F. 
0072 FIG. 6A illustrates a schematic perspective view of 
an exemplary embodiment of a nose according to the present 
invention. 

0073 FIG. 6B illustrates a schematic side view of the 
exemplary embodiment of FIG. 6A. 
0.074 FIG. 6C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 6B of the exemplary 
embodiment of FIG. 6A. 
0075 FIG. 6D illustrates a schematic top view of the 
exemplary embodiment of FIG. 6A. 
0076 FIG. 6E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 6A. 
0077 FIG. 6F illustrates a schematic perspective view of 
another exemplary embodiment of a nose according to the 
present invention. 
0078 FIG. 6G illustrates a schematic side view of the 
exemplary embodiment of FIG. 6F. 
007.9 FIG. 6H illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 6G of the exemplary 
embodiment of FIG. 6F. 

0080 FIG. 6I illustrates a schematic top view of the exem 
plary embodiment of FIG. 6F. 
0081 FIG. 6J illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 6F. 
0082 FIG. 6K illustrates a schematic perspective view of 
yet another exemplary embodiment of a nose according to the 
present invention. 
0083 FIG. 6L illustrates a schematic side view of the 
exemplary embodiment of FIG. 6K. 
008.4 FIG. 6M illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 6L of the exemplary 
embodiment of FIG. 6K. 

I0085 FIG. 6N illustrates a schematic top view of the 
exemplary embodiment of FIG. 6K. 
0086 FIG. 60 illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 6K. 
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I0087 FIG. 6P illustrates a schematic perspective view of 
yet another exemplary embodiment of a nose according to the 
present invention. 
I0088 FIG. 6G illustrates a schematic side view of the 
exemplary embodiment of FIG. 6P. 
0089 FIG.6R illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 6G of the exemplary 
embodiment of FIG. 69. 
0090 FIG. 6S illustrates a schematic top view of the exem 
plary embodiment of FIG. 6P. 
0091 FIG. 6T illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 6P. 
0092 FIG. 6U illustrates a schematic perspective view of 
yet another exemplary embodiment of a nose according to the 
present invention. 
0093 FIG. 6V illustrates a schematic side view of the 
exemplary embodiment of FIG. 6U. 
0094 FIG. 6W illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 6V of the exemplary 
embodiment of FIG. 6U. 
(0095 FIG. 6X illustrates a schematic top view of the 
exemplary embodiment of FIG. 6U. 
0096 FIG. 6Y illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 6U. 
(0097 FIG. 7A illustrates a schematic perspective view of 
an exemplary embodiment of a cap according to the present 
invention. 
0098 FIG. 7B illustrates a schematic side view of the 
exemplary embodiment of FIG. 7A. 
0099 FIG.7C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 7B of the exemplary 
embodiment of FIG. 7A. 
0100 FIG. 7D illustrates a schematic top view of the 
exemplary embodiment of FIG. 7A. 
0101 FIG. 7E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 7A. 
0102 FIG. 7F illustrates a schematic perspective view of 
another exemplary embodiment of a cap according to the 
present invention. 
(0103 FIG. 7G illustrates a schematic side view of the 
exemplary embodiment of FIG. 7F. 
0.104 FIG.7Hillustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 7G of the exemplary 
embodiment of FIG. 7F. 
0105 FIG.7I illustrates a schematic top view of the exem 
plary embodiment of FIG. 7F. 
01.06 FIG. 7J illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 7F. 
0107 FIG. 8A illustrates a schematic perspective view of 
an exemplary embodiment of a piston seat according to the 
present invention. 
0.108 FIG. 8B illustrates a schematic side view of the 
exemplary embodiment of FIG. 8A. 
0.109 FIG. 8C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 8B of the exemplary 
embodiment of FIG. 8A. 

0110 FIG. 8D illustrates a schematic top view of the 
exemplary embodiment of FIG. 8A. 
0111 FIG. 8E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 8A. 
0112 FIG. 9A illustrates a schematic perspective view of 
an exemplary embodiment of a cup according to the present 
invention. 
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0113 FIG. 9B illustrates a schematic side view of the 
exemplary embodiment of FIG.9A. 
0114 FIG.9C illustrates a schematic cross-sectional view 
taken along line A-A shown in FIG. 9B of the exemplary 
embodiment of FIG.9A. 
0115 FIG. 9D illustrates a schematic top view of the 
exemplary embodiment of FIG.9A. 
0116 FIG.9E illustrates a schematic bottom view of the 
exemplary embodiment of FIG.9A. 
0117 FIG. 10A illustrates a schematic perspective view of 
an exemplary embodiment of a spiral according to the present 
invention. 
0118 FIG. 10B illustrates a schematic side view of the 
exemplary embodiment of FIG. 10A. 
0119 FIG. 10C illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 10B of the exem 
plary embodiment of FIG. 10A. 
0120 FIG. 10D illustrates a schematic top view of the 
exemplary embodiment of FIG. 10A. 
0121 FIG.10E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 10A. 
0122 FIG. 11A illustrates a schematic perspective view of 
an exemplary embodiment of a priming spring according to 
the present invention. 
0123 FIG. 11B illustrates a schematic top view of the 
exemplary embodiment of FIG. 11A. 
012.4 FIG. 11C illustrates a schematic side view of the 
exemplary embodiment of FIG. 11A. 
0.125 FIG. 12A illustrates a schematic perspective view of 
an exemplary embodiment of a gear according to the present 
invention. 
0126 FIG. 12B illustrates a schematic side view of the 
exemplary embodiment of FIG. 12A. 
0127 FIG. 12C illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 12B of the exem 
plary embodiment of FIG. 12A. 
0128 FIG. 12D illustrates a schematic top view of the 
exemplary embodiment of FIG. 12A. 
0129 FIG. 12E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 12A. 
0130 FIG. 13A illustrates a schematic perspective view of 
an exemplary embodiment of a click spring according to the 
present invention. 
0131 FIG. 13B illustrates a schematic top view of the 
exemplary embodiment of FIG. 13A. 
(0132 FIG. 13C illustrates a schematic side view of the 
exemplary embodiment of FIG. 13A. 
0.133 FIG. 14A illustrates a schematic perspective view of 
an exemplary embodiment of a spiral sleeve according to the 
present invention. 
0134 FIG. 14B illustrates a schematic side view of the 
exemplary embodiment of FIG. 14A. 
0135 FIG. 14C illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 14B of the exem 
plary embodiment of FIG. 14A. 
0.136 FIG. 14D illustrates a schematic top view of the 
exemplary embodiment of FIG. 14A. 
0.137 FIG. 14E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 14A. 
0138 FIG.15A illustrates a schematic perspective view of 
an exemplary embodiment of a push button according to the 
present invention. 
0139 FIG. 15B illustrates a schematic side view of the 
exemplary embodiment of FIG. 15A. 
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0140 FIG. 15C illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 15B of the exem 
plary embodiment of FIG. 15A. 
0141 FIG. 15D illustrates a schematic top view of the 
exemplary embodiment of FIG. 15A. 
0.142 FIG. 15E illustrates a schematic bottom view of the 
exemplary embodiment of FIG. 15A. 
0.143 FIG. 16 illustrates a schematic perspective, 
exploded view of an exemplary embodiment of a click pen 
applicator device according to the present invention. 
014.4 FIG.17A illustrates a schematic perspective view of 
a prior art click pen applicator device. 
(0145 FIG. 17B illustrates a schematic side view of the 
prior art click pen applicator device of FIG. 17A. 
0146 FIG. 17C illustrates a schematic cross-sectional 
view taken along line A-A shown in FIG. 173 of the prior art 
click pen applicator device of FIG. 17A. 
0147 FIG. 17D illustrates a schematic top view of the 
prior art click pen applicator device of FIG. 17A. 
0148 FIG. 17E illustrates a schematic bottom view of the 
prior art click pen applicator device of FIG. 17A. 
014.9 FIG. 18 illustrates a schematic perspective, 
exploded view of a prior art click pen applicator device. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

(O150 FIGS. 1A to 1E illustrate an exemplary embodiment 
of an assembled click pen applicator device 10 according to 
the present invention. FIGS. 1F to 1J illustrate another exem 
plary embodiment of an assembled click pen applicator 
device 10' according to the present invention. Similar features 
among the exemplary embodiments are illustrated with like 
reference numerals. 

0151. The device 10, 10' may include three sections: an 
applicator section 11 at a distal end, a storage section 12 in a 
middle section, and a multistage actuator section 13 at a 
proximal end. The applicator section 11 may include a pass 
ing seat 30, 30', 30", a sealing element 40, an orifice reducer 
50, 50', a nose 60, 60', 60", 60", 60", and a cap 70, 70', the 
applicator section 11 configured to connect to a distal end of 
a centerband 20, 20'. The storage section 12 may be defined 
by a middle section of the centerband 20, 20'. The multistage 
actuator section 13 may include a piston seat 80, a cup 90, a 
sealing element 40, a spiral 100, a priming spring 110, a gear 
120, a click spring 130, a spiral sleeve 140, and a pushbutton 
150, the multistage actuator section 13 configured to connect 
to a proximal end of the centerband 20, 20'. In the exemplary 
embodiment of FIGS. 1A to 1E, the cap 70 may be a push-on 
cap, whereas in the exemplary embodiment of FIGS.1F to 1J, 
the cap 70' may be a screw-on cap. Further, the distal end of 
centerband 20, 20' of device 10, 10' may increase in diameter 
to match the diameter of the proximal end of the cap 70, 70'. 
0152 FIGS. 2A to 2E illustrate an exemplary embodiment 
of a centerband 20 defining a storage section 12 in the middle 
section of the device 10 according to the present invention. 
FIGS. 2F to 2J illustrate another exemplary embodiment of a 
centerband 20' defining a storage section 12 in the middle 
section of the device 10' according to the present invention. 
The applicator section 11 is configured to connect to a distal 
end 21 of a centerband 20, 20', and the multistage actuator 
section 13 configured to connect to a proximal end 22 of the 
centerband 20, 20". Similar features among the exemplary 
embodiments are illustrated with like reference numerals. 
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0153. The centerband 20, 20' defining the storage section 
12 of the device 10, 10' may include a distal end 21 and a 
proximal end 22. The centerband 20, 20' may be in the shape 
of an elongate tube, pipe, barrel, or other similar shape defin 
ing a storage chamber 26 in its middle section configured to 
store and dispense a formulation. The distal end 21 of the 
centerband 20, 20' may include internal grooves 24 config 
ured to interface with components of the applicator section 
11. For example, the internal grooves 24 may interface with a 
passing seat 30, 30', 30" of the applicator section 11. In 
addition, the proximal end 22 of the centerband 20, 20' may 
include internal grooves 25 configured to interface with com 
ponents of the multistage actuator section 13. For example, 
the internal grooves 25 may interface with a spiral sleeve 140 
of the multistage actuator section 13. Alternatively, the cen 
terband 20, 20' may include threads instead of external ribs 
23, internal grooves 24, and/or internal grooves 25 for attach 
ment to each of the applicator section 11 and the multistage 
actuator section 13. 

0154) In the exemplary embodiment of FIGS. 2A to 2E, 
the distal end 21 of the centerband 20 may include external 
ribs 23 configured to interface with components of the appli 
cator section 11. For example, the external ribs 23 may inter 
face with a cap 70 of the applicator section 11, the cap 70 
being a push-on cap. In the exemplary embodiment of FIGS. 
2F to 2J, the distal end 21 of the centerband 20' may include 
a flared outer Surface 27 configured to abut against a proximal 
end of the cap 70, 70', which cap 70, 70' may be engaged or 
threaded to the passing seat 30, 30', 30". 
0155 The centerband 20, 20' may be made of polypropy 
lene, polyethylene, and other suitable materials. Preferably, 
the centerband 20, 20' is made of polypropylene. In addition, 
the materials may be chosen based on the particular applica 
tion and requirements of the device 10, 10', as well as the 
particular formulation that is to be dispensed. Further, the 
centerband 20, 20' may be manufactured by injection mold 
ing, or other suitable processes. Preferably, the centerband 
20, 20' is manufactured by injection molding. 
0156 FIGS. 3A to 3E illustrate an exemplary embodiment 
of a passing seat 30 in an applicator section 11 of the device 
10 according to the present invention. FIGS.3F to 3J illustrate 
another exemplary embodiment of a passing seat 30' in an 
applicator section 11 of the device 10' according to the present 
invention. FIG.3K illustrates yet another exemplary embodi 
ment of a passing seat 30" according to the present invention. 
Similar features among the exemplary embodiments are illus 
trated with like reference numerals. 

(O157. The passing seat 30, 30', 30" in the applicator sec 
tion 11 of the device 10, 10' may include a distal end 31 and 
a proximal end 32. The passing seat 30, 30', 30" may include 
a central passage 33 over its entire length, which central 
passage 33 may be in communication with the storage cham 
ber 26 of the centerband 20, 20'. The distal end 31 of the 
passing seat 30, 30' may include an angled end face 34. 
However, other end faces may also be possible, such as flat, 
curved, rounded, convex, concave, and others. For example, 
FIG. 3K shows a passing seat 30" having a flat end face 34. 
The proximal end 32 of the passing seat 30, 30', 30" may 
include external ribs 35 configured to interface with the distal 
end 21 of the centerband 20, 20'. For example, the external 
ribs 35 of the passing seat 30, 30', 30" may interface with the 
internal grooves 24 of the centerband 20, 20'. Alternatively, 
the passing seat 30, 30', 30" may include threads instead of 
external ribs 35 for attachment to the centerband 20, 20'. In 
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addition, the proximal end 32 of the passing seat 30, 30', 30" 
may include an annular groove 36 configured to receive a 
sealing element of the applicator section 11. For example, the 
annular groove 36 may receive a sealing element 40 that may 
seal the interface between the passing seat 30, 30', 30" of the 
applicator section 11 and the distal end 21 of the centerband 
20, 20". Further, the passing seat 30, 30', 30" may include an 
annular flange 37 configured to interface with a nose 60, 60', 
60", 60", 60" of the applicator section 11. Alternatively, the 
passing seat 30, 30', 30" may include threads instead of the 
annular flange 37 for attachment to the nose 60, 60', 60", 60", 
60" of the applicator section 11. 
0158. In the exemplary embodiment of FIGS.3F to 3J, the 
passing seat 30' may also include threads 38 between the 
annular groove 36 and the annular flange 37 configured to 
engage with a threaded cap 70'. 
0159. The passing seat 30, 30', 30" may be made of 
polypropylene, polyethylene, and other Suitable materials. 
Preferably, the passing seat 30, 30', 30" is made of polypro 
pylene. In addition, the materials may be chosen based on the 
particular application and requirements of the device 10, 10'. 
as well as the particular formulation that is to be dispensed. 
Further, the passing seat 30, 30', 30" may be manufactured by 
injection molding, or other suitable processes. Preferably, the 
passing seat 30, 30', 30" is manufactured by injection mold 
1ng. 
0160 FIGS. 4A to 4C illustrate an exemplary embodiment 
of a sealing element 40 in an applicator section 11 of the 
device 10, 10' according to the present invention. 
0.161 The sealing element 40 in the applicator section 11 
of the device 10, 10' may include a circular o-ring configured 
and sized to fit within the annular groove 36 of the passing 
seat 30, 30', 30". The sealing element 40 may seal the inter 
face between the passing seat 30, 30, 30" and the centerband 
20, 20'. 
0162 The sealing element 40 may be made of rubber, 
thermoplastic rubber, silicone, and other suitable materials. 
Preferably, the sealing element 40 is made of rubber. In addi 
tion, the materials may be chosen based on the particular 
application and requirements of the device 10, 10', as well as 
the particular formulation that is to be dispensed. Further, the 
sealing element 40 may be manufactured by injection mold 
ing, compression molding, or other Suitable processes. Pref 
erably, the sealing element 40 is manufactured by compres 
sion molding. 
(0163 FIGS.5A to 5E illustrate an exemplary embodiment 
of an orifice reducer 50 in an applicator section 11 of the 
device 10 according to the present invention. FIGS. 5F to 5J 
illustrate another exemplary embodiment of an orifice 
reducer 50' in an applicator section 11 of the device 10' 
according to the present invention. Similar features among 
the exemplary embodiments are illustrated with like refer 
ence numerals. 
(0164. The orifice reducer 50, 50' in the applicator section 
11 of the device 10, 10' may include a distal end 51 and a 
proximal end 52. The orifice reducer 50, 50' may include a 
central passage 53 over its entire length, which central pas 
sage 53 may be in communication with the central passage 33 
of the passing seat 30, 30', 30" and also with the storage 
chamber 26 of the centerband 20, 20'. The external shape of 
the orifice reducer 50, 50' may be configured to fit within the 
central passage 33 of the passing seat 30, 30', 30", thereby 
taking up at least part of the Volume of the central passage 33 
of the passing seat 30, 30', 30". In addition, the orifice reducer 
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50, 50' may include external ribs 54 configured to secure the 
orifice reducer 50, 50' within the central passage 33 of the 
passing seat 30, 30', 30". Alternatively, the orifice reducer 50, 
50' may include threads instead of external ribs 54 for attach 
ment to the passing seat 30, 30', 30". Further, in an alternative 
embodiment, the orifice reducer 50, 50' and the passing seat 
30, 30', 30" may be manufactured as a single integral part, 
thereby potentially resulting in cost and time savings due to 
the elimination of both a part and an assembly step. 
(0165. In the exemplary embodiment of FIGS.5F to 5J, the 
orifice reducer 50' may be configured to fit within the central 
passage 33 of the passing seat 30' of FIGS. 3F to 3J, which 
passing seat 30' is configured to receive a threaded cap 70' on 
threads 38. 
(0166 The orifice reducer 50, 50' may be made of polypro 
pylene, polyethylene, and other suitable materials. Prefer 
ably, the orifice reducer 50, 50' is made of polypropylene. In 
addition, the materials may be chosen based on the particular 
application and requirements of the device 10, 10", as well as 
the particular formulation that is to be dispensed. Further, the 
orifice reducer 50, 50' may be manufactured by injection 
molding, or other suitable processes. Preferably, the orifice 
reducer 50, 50' is manufactured by injection molding. 
0167 FIGS. 6A to 6E illustrate an exemplary embodiment 
of a nose 60 in an applicator section 11 of the device 10, 10' 
according to the present invention. FIGS. 6F to 6J, 6K to 6O. 
6P to 6T, and 6U to 6Y illustrate alternative exemplary 
embodiments of a nose 60', 60", 60", 60" in an applicator 
section 11 of the device 10, 10' according to the present 
invention. Similar features among the exemplary embodi 
ments are illustrated with like reference numerals. 

(0168 The nose 60, 60', 60", 60", 60" in the applicator 
section 11 of the device 10, 10' may include a distal end 61 
and a proximal end 62. The nose 60, 60', 60", 60", 60" may 
include a central passage 63 over its entire length. The proxi 
mal end 62 of the nose 60, 60', 60", 60", 60" may be con 
figured to receive the passing seat 30, 30', 30" in the central 
passage 63. For example, the central passage 63 may include 
an annular groove 64 configured to interface with the annular 
flange 37 of the passing seat 30, 30', 30", thereby securing the 
nose 60, 60', 60", 60", 60" to the passing seat 30, 30', 30". 
Alternatively, the nose 60, 60', 60", 60", 60" may include 
threads instead of the annular groove 64 for attachment to the 
passing seat 30, 30', 30". The distal end 61 of the nose 60, 60', 
60", 60", 60" may include an orifice 65, which orifice 65 
may be in communication with the central passage 33 of the 
passing seat 30, 30', 30", with the central passage 53 of the 
orifice reducer 50, 50', and also with the storage chamber 26 
of the centerband 20, 20'. The orifice 65 may be sized to 
dispense a formulation for application by a user. In addition, 
the distal end 61 of the nose 60, 60', 60", 60", 60" may 
include brushes 66 to facilitate application and/or spreading 
of the formulation by a user. 
(0169. The nose 60 as shown in FIGS. 6A to 6E includes a 
shape that tapers towards the distal end 61 of the nose 60. 
Other shapes of the nose 60 may be possible. For example, 
FIGS. 6F to 6J, 6K to 6O, 6P to 6T, and 6U to 6Y illustrate 
alternative exemplary embodiments of a nose 60', 60", 60", 
60" in an applicator section 11 of the device 10, 10", in which 
the nose 60', 60", 60", 60" may include a stepped cylindrical 
shape, a cylindrical shape, or a tapered and stepped cylindri 
cal shape. Additionally, other shapes may be possible. Fur 
ther, alternative exemplary embodiments may include differ 
ent end faces, such as angled, flat, curved, rounded, convex, 
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concave, and others, end faces with or without brushes 66, 
and/or end faces including antimicrobial additives or Sub 
stances, and alternative exemplary embodiments may be con 
figured to receive passing seats 30, 30', 30" having variously 
shaped end faces 34, as described above. Moreover, in an 
alternative embodiment, the nose 60, 60', 60", 60", 60" and 
the passing seat 30, 30', 30", and possibly the orifice reducer 
50, 50', may be manufactured as a single integral part, thereby 
potentially resulting in cost and time savings due to the elimi 
nation of both a part and an assembly step. 
(0170 The nose 60, 60', 60", 60", 60" may be made of 
polyethylene, rubber, thermoplastic rubber, silicone, and 
other suitable materials. Preferably, the nose 60, 60', 60", 
60", 60" is made of rubber. In addition, the materials may be 
chosen based on the particular application and requirements 
of the device 10, 10', as well as the particular formulation that 
is to be dispensed. Further, the nose 60, 60', 60", 60", 60" 
may be manufactured by injection molding, compression 
molding, or other suitable processes. Preferably, the nose 60, 
60', 60", 60", 60" is manufactured by compression molding. 
(0171 FIGS. 7A to 7E illustrate an exemplary embodiment 
of a cap 70 in an applicator section 11 of the device 10 
according to the present invention. FIGS. 7F to 7J illustrate 
another exemplary embodiment of a cap 70' in an applicator 
section 11 of the device 10' according to the present invention. 
Similar features among the exemplary embodiments are illus 
trated with like reference numerals. 
(0172. The cap 70, 70' in the applicator section 11 of the 
device 10, 10' may include a distal end 71 and a proximal end 
72. The cap 70, 70' may be sized to fit over the passing seat 30, 
30', 30" and nose 60, 60', 60", 60", 60" of the applicator 
section 11. The distal end 71 of the cap 70, 70' may include a 
pintel 74 configured to seal the orifice 65 of the nose 60, 60', 
60", 60", 60". For example, the pintel 74 of the cap 70, 70' 
may be sized to fit snugly within and extend for a short 
distance into the orifice 65 of the nose 60, 60', 60", 60", 60", 
thereby sealing the orifice 65 when the device 10, 10' is not in 
use. Moreover, the cap 70, 70' may also include a tamper 
resistant feature, not shown, to indicate whether a product has 
been previously used. The cap 70, 70' may also include fea 
tures on its external Surface to facilitate grasping, pulling, 
pushing, twisting, or otherwise manipulating the cap 70, 70'. 
Such as, for example, ribs, grooves, indentations, gripping 
pads or Surfaces, rubberized portions, and other similar fea 
tures. 

(0173. In the exemplary embodiment of FIGS. 7A to 7E, 
the proximal end 72 of the cap 70 may include internal 
grooves 73 configured to interface with the distalend 21 of the 
centerband 20 of the device 10. For example, the internal 
grooves 73 of the cap 70 may interface with the external ribs 
23 of the centerband 20 of FIGS. 2A to 2E, thereby protecting 
the applicator section 11, in particular, the nose 60, 60', 60", 
60", 60" and brushes 66, when not in use. In the exemplary 
embodiment of FIGS. 7F to 7J, the proximal end 72 of the cap 
70' may include threads 75, instead of internal grooves 73, 
configured to interface with threads 38 of the passing seat 30 
of FIGS. 3F to 3J, thereby protecting the applicator section 
11, in particular, the nose 60, 60', 60", 60", 60" and brushes 
66, when not in use. 
(0174. The cap 70, 70' may be made of polypropylene, 
polyethylene, acrylonitrile butadiene styrene, styrene acry 
lonitrile, and other suitable materials. Preferably, the cap 70, 
70' is made of polypropylene. In addition, the materials may 
be chosen based on the particular application and require 
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ments of the device 10, 10", as well as the particular formu 
lation that is to be dispensed. Further, the cap 70, 70' may be 
manufactured by injection molding, or other Suitable pro 
cesses. Preferably, the cap 70, 70' is manufactured by injec 
tion molding. 
(0175 FIGS. 8A to 8E illustrate an exemplary embodiment 
of a piston seat 80 in a multistage actuator section 13 of the 
device 10, 10' according to the present invention. 
0176 The piston seat 80 in the multistage actuator section 
13 of the device 10, 10' may include a distal end 81 and a 
proximal end 82. The piston seat 80 may include a shaft 83 
having at least one thread 84, and a support member 85 at the 
distal end 81 of the shaft 83. The support member 85 at the 
distal end 81 may include an external rib 86 and a piston seat 
flange 87 configured to receive a cup that contacts the formu 
lation to be dispensed. For example, the external rib 86 and 
the piston seat flange 87 may interface with a cup 90 that 
supports and advances the formulation. The shaft 83 may 
include a priming threaded portion 84a at the distal end 81 of 
the piston seat 80 adjacent to the support member 85, an 
unthreaded portion 88 proximal to the priming threaded por 
tion 84a, and a dosing threaded portion 84b that extends 
substantially the remaining length of the shaft 83 from the 
unthreaded portion 88 to the proximal end 82 of the shaft 83. 
The priming threaded portion 84a and the dosing threaded 
portion 84b may be configured to engage a spiral 100. The 
priming threaded portion 84a and the dosing threaded portion 
84b may have the same pitch. Alternatively, the pitch of the 
priming threaded portion 84a may be a multiple of for 
example, double, the pitch of the dosing threaded portion 84b. 
The priming threaded portion 84a may include only one turn 
of threads, preferably a three-quarter turn or a half turn. The 
axial length of the unthreaded portion 88 may be sized to 
displace a predetermined Volume within the storage section 
12. The pitch of the dosing threaded portion 84b may be sized 
to dispense a predetermined dose, or other predetermined 
amount, of the formulation with each actuation of the multi 
stage actuator section 13. The shaft 83 may include a keyed 
shape configured to interface with a gear 120. For example, 
the shaft 83 may include at least one flat surface 89, and 
preferably two diametrically opposed flat surfaces 89. 
extending the length of the shaft 83. As a result of the keyed 
shape of the shaft 83, the threads 84 of the priming threaded 
portion 84a and the dosing threaded portion 84b may be 
discontinuous around a perimeter of the shaft. That is, the at 
least one flat surface 89 may be substantially free of threads. 
0177. The piston seat 80 may be made of polyoxymethyl 
ene, and other suitable materials. Preferably, the piston seat 
80 is made of polyoxymethylene. In addition, the materials 
may be chosen based on the particular application and 
requirements of the device 10, 10", as well as the particular 
formulation that is to be dispensed. Further, the piston seat 80 
may be manufactured by injection molding, or other Suitable 
processes. Preferably, the piston seat 80 is manufactured by 
injection molding. 
(0178 FIGS. 9A to 9E illustrate an exemplary embodiment 
of a cup 90 in a multistage actuator section 13 of the device 10, 
10' according to the present invention. 
(0179 The cup 90 in the multistage actuator section 13 of 
the device 10, 10' may include a distal end 91 and a proximal 
end 92. The distal end 91 of the cup 90 may be configured to 
Support and advance a formulation stored in the storage 
chamber 26 of the centerband 20, 20'. The proximal end 92 of 
the cup 90 may include an internal groove 93 configured to 
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interface with the piston seat 80. For example, the internal 
groove 93 of the cup 90 may interface with the external rib 86 
of the piston seat 80, thereby securing the cup 90 to the distal 
end 81 of the piston seat 80. Further, the cup 90 may include 
an annular groove 94 configured to receive a sealing element 
of the multistage actuator section 13. For example, the annu 
lar groove 94 may receive a sealing element 40 that is con 
figured and sized to seal the interface between the cup 90 of 
the multistage actuator section 13 and the proximal end 22 of 
the centerband 20, 20". Further, in an alternative embodiment, 
the cup 90 and the piston seat 80 may be manufactured as a 
single integral part, thereby potentially resulting in cost and 
time savings due to the elimination of both a part and an 
assembly step. 
0180. The cup 90 may be made of polypropylene, poly 
ethylene, and other suitable materials. Preferably, the cup 90 
is made of polypropylene. In addition, the materials may be 
chosen based on the particular application and requirements 
of the device 10, 10', as well as the particular formulation that 
is to be dispensed. Further, the cup 90 may be manufactured 
by injection molding, or other suitable processes. Preferably, 
the cup 90 is manufactured by injection molding. 
0181 FIGS. 10A to 10E illustrate an exemplary embodi 
ment of a spiral 100 in a multistage actuator section 13 of the 
device 10, 10' according to the present invention. 
0182. The spiral 100 in the multistage actuator section 13 
of the device 10, 10' may include a distal end 101 and a 
proximal end 102. The spiral 100 may include a central pas 
sage 103 over its entire length, through which the shaft 83 of 
the piston seat 80 may extend. A portion of the central passage 
103 may also include internal threads 104 configured to 
engage the priming threaded portion 84a and the dosing 
threaded portion 84b of the shaft 83 of the piston seat 80. The 
distal end 101 of the spiral 100 may include an annular chan 
nel 105 configured to receive a spring element. For example, 
the annular channel 105 of the spiral 100 may receive a 
proximal end of a priming spring 110. Further, the proximal 
end 102 of the spiral 100 may include an annular channel 106 
also configured to received a spring element. For example, the 
annular channel 106 of the spiral 100 may receive a distal end 
of a click spring 130. In addition, the proximal end 102 of the 
spiral 100 may include at least one snap element 107, prefer 
ably two diametrically opposed snap elements 107, config 
ured to engage a spiral sleeve 140, thereby securing the spiral 
100 to the spiral sleeve 140. 
0183 The spiral 100 may be made of polyoxymethylene, 
and other suitable materials. Preferably, the spiral 100 is made 
of polyoxymethylene. In addition, the materials may be cho 
sen based on the particular application and requirements of 
the device 10, 10", as well as the particular formulation that is 
to be dispensed. Further, the spiral 100 may be manufactured 
by injection molding, or other suitable processes. Preferably, 
the spiral 100 is manufactured by injection molding. 
0.184 FIGS. 11A to 11C illustrate an exemplary embodi 
ment of a priming spring 110 in a multistage actuator section 
13 of the device 10, 10' according to the present invention. 
0185. The priming spring 110 in the multistage actuator 
section 13 of the device 10, 10' may include a distal end 111 
and a proximal end 112. The priming spring 110 may be 
situated over a length of the shaft 83 of the piston seat 80. For 
example, the priming spring 110 may be situated Substan 
tially over the unthreaded portion 88 of the shaft 83. The distal 
end 111 of the priming spring 110 may abut against a proxi 
mal surface of the piston seat flange 87 of the piston seat 80, 
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and the proximal end 112 of the priming spring 110 may be 
received in the annular channel 105 of the spiral 100. The 
priming spring 110 may be configured to apply force between 
the piston seat 80 and the spiral 100, such that the piston seat 
80 is pushed in a distal direction and the spiral 100 is pushed 
in a proximal direction. The spring rate of the priming spring 
110 may be configured to expand over a length of the 
unthreaded portion 88 of the shaft 83, thereby displacing a 
predetermined volume within the storage chamber 26 of the 
centerband 20, 20' when the piston seat 80 is rotated by the 
click mechanism such that the internal threads 104 of the 
spiral 100 disengage the priming threaded portion 84a and the 
priming spring 110 advances the piston seat 80 over the length 
of the unthreaded portion 88 of the shaft 83. 
0186 The priming spring 110 may be made of steel, and 
other suitable materials. Preferably, the priming spring 110 is 
made of steel. In addition, the materials may be chosen based 
on the particular application and requirements of the device 
10, 10", as well as the particular formulation that is to be 
dispensed. Further, the priming spring 110 may be manufac 
tured by coiling, or other suitable processes. Preferably, the 
priming spring 110 is manufactured by coiling. 
0187 FIGS. 12A to 12E illustrate an exemplary embodi 
ment of a gear 120 in a multistage actuator section 13 of the 
device 10, 10' according to the present invention. 
0188 The gear 120 in the multistage actuator section 13 of 
the device 10, 10' may include a distal end 121 and a proximal 
end 122. The gear 120 may include a central passage 123 over 
its entire length, through which the shaft 83 of the piston seat 
80 may at least partially extend. A portion of the central 
passage 123 may also include a keyed shape configured to 
interface with the shaft 83 of the piston seat 80. For example, 
the central passage 123 of the gear 120 may include at least 
one flat surface 124, preferably two diametrically opposed 
flat surfaces 124, configured to engage with the shaft 83. For 
example, the at least one flat surface 124 of the gear 120 may 
engage the at least one flat surface 89 of the shaft 83 of the 
piston seat 80. In addition, the gear 120 may include a flange 
125 configured to engage with a spring element. For example, 
the flange 125 of the gear 120 may engage a proximal end of 
a click spring 130. The gear 120 may also include angled teeth 
126 facing the proximal end 122 of the gear 120, which 
angled teeth 126 may be configured to engage with a spiral 
sleeve 140 and a push button 150. 
0189 The gear 120 may be made of polyoxymethylene, 
and other suitable materials. Preferably, the gear 120 is made 
of polyoxymethylene. In addition, the materials may be cho 
sen based on the particular application and requirements of 
the device 10, 10", as well as the particular formulation that is 
to be dispensed. Further, the gear 120 may be manufactured 
by injection molding, or other suitable processes. Preferably, 
the gear 120 is manufactured by injection molding. 
(0190 FIGS. 13A to 13C illustrate an exemplary embodi 
ment of a click spring 130 in a multistage actuator section 13 
of the device 10, 10' according to the present invention. 
0191 The click spring 130 in the multistage actuator sec 
tion 13 of the device 10, 10' may include a distal end 131 and 
a proximal end 132. The click spring 130 may be situated over 
a length of the shaft 83 of the piston seat 80, and over a distal 
end 121 of the gear 120. The distal end 131 of the click spring 
130 may be received in the annular channel 106 of the spiral 
100, and the proximal end 132 of the click spring 130 may 
abut against a distal surface of the flange 125 of the gear 120. 
The click spring 130 may be configured to apply force 

Sep. 19, 2013 

between the spiral 100 and the gear 120, such that the spiral 
100 is pushed in a distal direction and the gear 120 is pushed 
in a proximal direction. The spring rate of the click spring 130 
may be configured to provide for positive feedback during 
operation of the multistage actuator section 13. 
0.192 The click spring 130 may be made of steel, and other 
suitable materials. Preferably, the click spring 130 is made of 
steel. In addition, the materials may be chosen based on the 
particular application and requirements of the device 10, 10'. 
as well as the particular formulation that is to be dispensed. 
Further, the click spring 130 may be manufactured by coiling, 
or other suitable processes. Preferably, the click spring 130 is 
manufactured by coiling. 
(0193 FIGS. 14A to 14E illustrate an exemplary embodi 
ment of a spiral sleeve 140 in a multistage actuator section 13 
of the device 10, 10' according to the present invention. 
0194 The spiral sleeve 140 in the multistage actuator sec 
tion 13 of the device 10, 10' may include a distal end 141 and 
a proximal end 142. The spiral sleeve 140 may include a 
central cavity 143 over its entire length, inside of which the 
shaft 83 of the piston seat 80, the spiral 100, the gear 120, the 
click spring 130, and a pushbutton 150 may each be at least 
partially situated. The proximal end 142 of the spiral sleeve 
140 may include external ribs 144 configured to engage with 
the centerband 20, 20". For example, the external ribs 144 of 
the spiral sleeve 140 may engage the internal grooves 25 of 
the centerband 20, 20'. Alternatively, the spiral sleeve 140 
may include threads instead of external ribs 144 for attach 
ment to the proximal end 22 of the centerband 20, 20'. The 
distal end 141 of the spiral sleeve 140 may include at least one 
Snap groove 145, preferably two diametrically opposed Snap 
grooves 145, configured to receive the at least one Snap ele 
ment 107 of the spiral 100, thereby securing the spiral 100 to 
the spiral sleeve 140. Further, the spiral sleeve 140 may also 
include angled teeth 146 facing the distal end 141 of the spiral 
sleeve 140, which angled teeth 146 may be configured to 
engage with the angled teeth 126 of the gear 120. Moreover, 
the spiral sleeve 140 may also include at least one locking 
groove 147, preferably two diametrically opposed locking 
grooves 147, configured to receive at least one locking ele 
ment of the push button 150. 
(0195 The spiral sleeve 140 may be made of acrylonitrile 
butadiene styrene, styrene acrylonitrile, polyoxymethylene, 
and other suitable materials. Preferably, the spiral sleeve 140 
is made of acrylonitrile butadiene styrene. In addition, the 
materials may be chosen based on the particular application 
and requirements of the device 10, 10", as well as the particu 
lar formulation that is to be dispensed. Further, the spiral 
sleeve 140 may be manufactured by injection molding, or 
other suitable processes. Preferably, the spiral sleeve 140 is 
manufactured by injection molding. 
(0196. FIGS. 15A to 15E illustrate an exemplary embodi 
ment of a pushbutton 150 in a multistage actuator section 13 
of the device 10, 10' according to the present invention. 
0197) The pushbutton 150 in the multistage actuator sec 
tion 13 of the device 10, 10' may include a distal end 151 and 
a proximal end 152. The push button 150 may include a 
central cavity 153, inside of which the shaft 83 of the piston 
seat 80 and the gear 120 may be at least partially situated. The 
distal end 151 of the push button 150 may include angled 
teeth 154 facing the distal end 151 of the push button 150, 
which angled teeth 154 may be configured to engage with the 
angled teeth 126 of the gear 120. Further, the pushbutton 150 
may also include at least one locking element 155, preferably 
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two diametrically opposed locking elements 155, configured 
to engage at least one locking groove 147 of the spiral sleeve 
140. Moreover, the proximal end 152 of the pushbutton 150 
may be configured to facilitate comfortable operation of the 
multistage actuator section 13 of the device 10, 10", and may 
include features on its external Surface to facilitate grasping, 
pulling, pushing, twisting, or otherwise manipulating the cap 
70, 70', such as, for example, ribs, grooves, indentations, 
gripping pads or Surfaces, rubberized portions, and other 
similar features. 

(0198 The push button 150 may be made of acrylonitrile 
butadiene styrene, styrene acrylonitrile, polyoxymethylene, 
and other suitable materials. Preferably, the pushbutton 150 
is made of acrylonitrile butadiene styrene. In addition, the 
materials may be chosen based on the particular application 
and requirements of the device 10, 10", as well as the particu 
lar formulation that is to be dispensed. Further, the push 
button 150 may be manufactured by injection molding, or 
other suitable processes. Preferably, the push button 150 is 
manufactured by injection molding. 
(0199 FIG. 16 illustrates an exploded view of an exem 
plary embodiment of a click pen applicator device 10, 10' 
according to the present invention. 
0200. In the foregoing description, it is understood that the 
particular descriptions of grooves of one component and ribs/ 
elements of another component may be switched, such that 
ribs/elements may be provided in place of grooves, and vice 
Versa. Further, it is understood that other connection mecha 
nisms besides ribs and grooves, snap elements and grooves, 
locking elements and grooves, or threads, may be used to 
effect the interengagement of the various components of the 
device 10, 10", such as, for example, other mechanical 
engagement features, press-fitting, interference fitting, adhe 
sive, and others. 
0201 The assembled click pen applicator device 10, 10' 
may be substantially airtight to prevent evaporation and/or 
weight loss of the formulation stored in the storage chamber 
26 of the centerband 20, 20'. In this regard, the sealing ele 
ment 40 situated in the annular groove 94 of the cup 90, the 
sealing element 40 situated in the annular groove 36 of the 
passing seat 30, 30', 30", and the pintel 74 of the cap 70, 70' 
may all contribute to the airtight sealing of the formulation in 
the storage chamber 26. In addition, the two sealing elements 
40 may be the same or different sizes depending on the parts 
and interface to be sealed. Further, the device 10, 10" may also 
include tape around the outside of the cap 70, 70' to cover 
and/or seal the interface between the cap 70, 70' and the 
centerband 20, 20'. Moreover, the formulation stored in the 
storage chamber 26 of the centerband 20, 20' may also be 
provided in a bag, pouch, or similar container to further 
improve the airtight sealing of the formulation within the 
device 10, 10'. 
(0202) The device 10, 10' may be hand assembled, which 
assembly may be facilitated by tools, jigs, and other Suitable 
assembly aids. Alternatively, all or portions of the device 10, 
10' may be assembled by an automated system. 
0203. A method of using the click pen applicator device 
10, 10' according to the present invention may include the 
steps of priming the formulation at a priming rate, and dosing 
the formulation at a dosing rate. The click pen applicator 
device 10, 10' having a multistage actuator section 13 accord 
ing to the present invention may allow for rapid priming using 
a click dosage mechanism. 
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0204. In an initial, e.g., purchased, state of the device 10, 
10', all components of the device 10, 10' are assembled. In the 
storage section 12, the storage chamber 26 of the centerband 
20, 20' may be substantially filled with a formulation, e.g., a 
salicylic acid compound Such as a wart remover formulation. 
In the applicator section 11, some of the formulation may 
contact the proximal end 52 of the orifice reducer 50, 50', and 
further, some of the formulation may be present within the 
central passage 53 of the orifice reducer 50, 50'. However, in 
order to prevent overflow and/or spillage during initial assem 
bly of the device 10, 10' having the formulation in the storage 
chamber 26, an air gap may be present between the distal fill 
level of the formulation and the proximal end 52 of the orifice 
reducer 50, 50' in the initial, purchased state. In the multistage 
actuator section 13, the piston seat 80 and cup 90 may be in 
their most proximal position in the initial, purchased State of 
the device 10, 10'. That is, the priming threaded portion 84a 
may be engaged with the internal threads 104 of the spiral 
100, thereby positioning the cup 90 in its most proximal 
position and also compressing the priming spring 110 
between the piston seat 80 and the spiral 100. 
0205 Further, in the initial, purchased state of the device 
10, 10", the push button 150 may be in its locked position, in 
which the pushbutton 150 is rotated about a longitudinal axis 
of the device 10, 10' such that the at least one locking element 
155 of the pushbutton 150 may be received in the at least one 
locking groove 147 of the spiral sleeve 140. Before using the 
device 10, 10", if the pushbutton 150 is in the locked position, 
the pushbutton 150 may be rotated about the longitudinal axis 
of the device 10, 10' such that the at least one locking element 
155 of the pushbutton 150 is no longer received in the at least 
one locking groove 147 of the spiral sleeve 140. 
0206. The priming step prior to dosing of the formulation 
may allow the formulation to fill any air gaps and/or empty 
Volume of the storage section 12 and/or the applicator section 
11. For example, during the priming step, the formulation 
may fill in any air gap between the distal fill level in the 
storage chamber 26 and the proximal end 52 of the orifice 
reducer 50, 50'. In addition, the formulation may fill the 
empty volumes of the central passage 53 of the orifice reducer 
50, 50' and substantially all of the central passage 33 of the 
passing seat 30, 30', 30". Further, the formulation may also 
partially fill the empty volume of the orifice 65 of the nose 60, 
60', 60", 60", 60". Thus, the priming step allows the formu 
lation to be primed and ready for use by a user during the 
dosing step. 
0207. The priming step may be performed by the multi 
stage actuator section 13 at a priming rate. The device 10, 10' 
may be primed from its initial, purchased state by pressing the 
pushbutton 150 of the multistage actuator section 13, i.e., the 
click pen dosage mechanism. Each press of the push button 
150 may move the piston seat 80 and the cup 90 in a distal 
direction at the rate of a dosing click, thereby advancing the 
formulation and filling some of the air gaps and/or empty 
Volume in the storage section 12 and/or the applicator section 
11 by a dosing amount. After a first actuation of the push 
button 150, the priming threaded portion 84a of the piston 
seat 80 may disengage from the internal threads 104 of the 
spiral 100. Due to the force of the priming spring 110 pushing 
the piston seat 80 in a distal direction away from the spiral 
100, the piston seat 80 and the cup 90 may move in a distal 
direction after disengagement of the priming threaded portion 
84a and the internal threads 104. In addition, after such dis 
engagement of the priming threaded portion 84a, because the 
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piston seat 80 includes an unthreaded portion 88 to which the 
internal threads 104 of the spiral 100 do not engage, the force 
of the priming spring 110 may advance the piston seat 80 and 
the cup 90 a distance substantially equivalent to the length of 
the unthreaded portion 88 of the piston seat 80, thereby effect 
ing rapid priming of the formulation using the same clickpen 
dosing mechanism. Thus, the disengagement of the priming 
threaded portion 84a and the rapid advancement of the piston 
seat 80 and the cup 90 under force of the priming spring 110 
over the unthreaded length 88 of the piston seat 80 facilitates 
rapid filling of the air gaps and/or empty Volume in the storage 
section 12 and/or the applicator section 11. 
0208 Accordingly, the priming step at the priming rate 
according to the present invention allows the device 10, 10' to 
be primed and ready for use by a user very quickly and 
efficiently. The first priming actuation may take up an empty 
volume of the device 10, 10' that would have normally 
required many, e.g., forty to seventy or more, individual 
actuations using a conventional actuating mechanism. How 
ever, the priming step according to the present invention is 
Substantially transparent to the user because the user simply 
actuates the multistage actuating section 13 in a known man 
ner, i.e., by pressing the push button 150. No additional or 
different steps or actuations are required by the user to effect 
rapid priming. The rapid priming also eliminates the possi 
bility that a user may think a dispensing device is broken, 
non-functional, empty, dried up, or otherwise unusable due to 
the high number of required priming actuations before dosing 
of the formulation actually begins. 
0209 Although the above description refers to a first 
actuation of the priming step that leads to disengagement of 
the priming threaded portion 84a and the internal threads 104, 
the first actuation may include more than one actuation of the 
push button 150 before disengagement depending upon the 
number of threads in the priming threaded portion 84a and the 
rate of rotation of the click mechanism. Preferably, fewer than 
ten, and more preferably, only one or two, actuations of the 
push button 150 may be required to effect disengagement of 
the priming threaded portion 84a and the internal threads 104. 
The number of actuations required to effect Such disengage 
ment may depend on the length of the priming threaded 
portion 84a, for example, one turn of threads, preferably a 
three-quarter turn or a half turn. 
0210. Further, the priming rate may depend on the dimen 
sion of the unthreaded length 88 of the piston seat 80, the 
spring rate of the priming spring 110, the friction force of the 
sealing element 40, and/or the Viscosity or other characteris 
tics of the formulation. For example, the unthreaded length 88 
of the piston seat 80 may be sized such that the air gaps and/or 
empty Volume of the storage section 12 and/or the applicator 
section 11 may be substantially filled when the piston seat 80 
and the cup 90 advance in a distal direction over the 
unthreaded length 88 of the piston seat 80. In addition, the 
spring rate of the priming spring 110 may be configured to 
provide sufficient force to advance the piston seat 80 and the 
cup 90, taking into consideration the friction force of the 
sealing element 40 engaged between the cup 90 and the 
centerband 20, 20', and the viscosity and other characteristics 
of the formulation. 
0211. After disengagement of the priming threaded por 
tion 84a and the internal threads 104, and after advancement 
of the piston seat 80 and the cup 90 over an unthreaded length 
88 of the piston seat 80, the dosing threaded portion 84b of the 
piston seat 80 may then engage the internal threads 104 of the 
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spiral 100 upon further actuations of the push button 150. In 
order to fully effect priming of the device 10, 10" before the 
formulation is ready to be dispensed, the priming step may 
require one or more actuations of the push button 150 after 
engagement of the dosing threaded portion 84b with the inter 
nal threads 104, although it may be preferable that the device 
10, 10' is ready to dispense the formulation without any such 
additional actuations. 
0212. The dosing step may be performed by the multistage 
actuator section 13 at a dosing rate. The formulation may be 
dosed with each actuation of the push button 150 after the 
dosing threaded portion 84b of the piston seat 80 has engaged 
the internal threads 104 of the spiral 100. Each press of the 
push button 150 may move the piston seat 80 and the cup 90 
in a distal direction, thereby advancing and dispensing a 
predetermined dose of the formulation from the storage 
chamber 26 of the centerband 20, 20' through the central 
passage 53 of the orifice reducer 50, 50', through the central 
passage 33 of the passing seat 30, 30', 30", and out of the 
orifice 65 of the nose 60, 60', 60", 60", 60". 
0213. The dosing rate may depend on the pitch of the 
dosing threaded portion 84b of the piston seat 80 and the 
corresponding pitch of the internal threads 104 of the spiral 
100. For example, the pitch of the dosing threaded portion 
84b and the internal threads 104 may be configured such that 
a single actuation of the push button 150 dispenses a prede 
termined dose of the formulation from the nose 60, 60', 60", 
60", 60". 
0214. Accordingly, the device 10, 10' according to the 
present invention allows for both rapid priming of the formu 
lation for quick and reliable use after purchase, and also 
predetermined dosing of the formulation thereafter, while 
utilizing a click dosage mechanism with a multistage actuator 
section 13. Thus, the device 10, 10' drastically improves the 
priming rate of the device 10, 10' while simultaneously pro 
viding precise control of the dosing rate, but does so without 
complicating the steps for using the device 10, 10'. 
0215. When a user wishes to store the device 10, 10' after 
use, the device 10, 10' may be stored in an airtight manner to 
prevent evaporation and/or weight loss of the formulation, 
and may also be locked to prevent inadvertent or accidental 
dispensing of the formulation. In this regard, a cap 70,70' may 
be placed over the passing seat 30, 30', 30" and nose 60, 60', 
60", 60", 60" and engaged with the distal end 21 of the 
centerband 20, 20". For airtight storage, the cap 70, 70' may 
include a pintel 74 that may be configured to fit snugly within 
and at least partially extend into the orifice 65 of the nose 60, 
60', 60", 60", 60", and may at least partially extend into the 
central passage 33 of the passing seat 30, 30', 30". The cap 70, 
70' may also protect the nose 60, 60', 60", 60", 60" and the 
brushes 66 from damage. Forlocking of the device 10, 10", the 
push button 150 may be rotated about a longitudinal axis of 
the device 10, 10' such that the at least one locking element 
155 of the pushbutton 150 may be received in the at least one 
locking groove 147 of the spiral sleeve 140. Accordingly, the 
device 10, 10' according to the present invention may be 
safely and securely stored with minimal risk of evaporation, 
weight loss, and accidental operation. 
0216. The foregoing description discloses only non-limit 
ingembodiments of the present invention. Modification of the 
above-disclosed exemplary clickpen applicator device, and a 
method of using the same, which fall within the scope of the 
invention, will be readily apparent to those of ordinary skill in 
the art. 
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0217. Accordingly, while the present invention has been 
disclosed in connection with the above non-limiting embodi 
ments, it should be understood that other embodiments may 
fall within the spirit and scope of the invention, as defined by 
the following claims. 
What is claimed is: 
1. A device for dispensing a formulation comprising: 
a centerband having a proximal end and a distal end and 

defining a storage section having the formulation dis 
posed within; 

an applicator section situated at the distal end of the cen 
terband; and 

a multistage actuator section situated at the proximal end of 
the centerband for rapid priming with a click dispensing 
mechanism with a piston seat having two sets of external 
threads on a shaft with an unthreaded length therebe 
tWeen. 

2. The device according to claim 1, wherein the multistage 
actuator section comprises: 

a spiral having internal threads configured to engage with 
the external threads of the piston seat; and 

a priming spring operatively engaged between the piston 
seat and the spiral. 

3. The device according to claim 2, wherein the two sets of 
external threads of the piston seat have a same pitch. 

4. The device according to claim 2, wherein a first set of the 
two sets of external threads includes a length shorter than that 
of a second set of the two sets of external threads. 

5. The device according to claim 2, wherein a pitch of a 
second set of the two sets of external threads is configured to 
dispense a discrete dose with each dispensing actuation. 

6. The device according to claim 2, wherein the priming 
spring is configured to expand over the unthreaded length of 
the piston seat when the internal threads of the spiral do not 
engage the external threads of the piston seat. 

7. The device according to claim 2, wherein the multistage 
actuator section further comprises: 

a cup attached to a distal end of the piston seat; 
a seal between the cup and the proximal end of the center 

band; 
a gear operatively engaged with the shaft of the piston seat; 
a click spring operatively disposed between the gear and 

the spiral; and 
a spiral sleeve and a push button operatively engaged with 

the gear, the push button having a locking element. 
8. The device according to claim 7, wherein the applicator 

section comprises: 
a passing seat attached to the distal end of the centerband; 
a seal between the passing seat and the distal end of the 

centerband; 
an orifice reducer situated inside the passing seat; 
a nose attached to a distal end of the passing seat; and 
a cap attached to the distal end of the centerband. 
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9. The device according to claim 8, wherein the cap 
includes a pintel configured to seal at least one of the nose and 
the passing seat of the applicator section. 

10. The device according to claim 8, wherein the seal 
between the cup and the proximal end of the centerband is an 
o-ring, and the seal between the passing seat and the distal end 
of the centerband is an o-ring. 

11. The device according to claim 1, wherein the formula 
tion comprises salicylic acid. 

12. A method of priming and dosing a formulation using a 
click pen dispensing device, the method comprising: 

priming the formulation at a priming rate using a click 
actuator with a piston seat having two sets of external 
threads on a shaft with an unthreaded length therebe 
tween; and 

dosing the formulation at a dosing rate different from the 
priming rate using the click actuator. 

13. The method according to claim 12, wherein the click 
actuator is actuated using one hand. 

14. The method according to claim 12, wherein the click 
actuator includes a locking element for preventing the prim 
ing and the dosing. 

15. The method according to claim 12, wherein the formu 
lation comprises salicylic acid. 

16. The method according to claim 12, wherein the priming 
step includes at least one fine priming rate and a gross priming 
rate. 

17. The method according to claim 12, wherein the dosing 
step dispenses a predetermined dose of the formulation, and 
the priming step dispenses a predetermined priming dose of 
the formulation. 

18. A method of dispensing a formulation, using a device 
comprising a centerband having a proximal end and a distal 
end and defining a storage section having the formulation 
disposed within, an applicator section situated at the distal 
end of the centerband, and a multistage actuator section situ 
ated at the proximal end of the centerband, the method com 
prising: 

priming the device by priming actuations of the multistage 
actuator section with a piston seat having two sets of 
external threads on a shaft with an unthreaded length 
therebetween, the priming step comprising a gross prim 
ing actuation displacing a Volume greater than that of a 
predetermined dose; 

dispensing the predetermined dose of the formulation, via 
the applicator section, by Subsequent dispensing actua 
tions of the multistage actuator section; and 

applying the predetermined dose via the applicator section. 
19. The method according to claim 18, wherein the priming 

step comprises at least one fine priming actuation displacing 
a Volume less than that of the gross priming actuation. 

20. The method according to claim 18, wherein the priming 
step comprises at least one fine priming actuation displacing 
a Volume equal to that of the predetermined dose. 
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