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APPARATUS AND METHOD FOR SKIN TIGHTENING AND 
CORRECTIVE FORMING 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] The subject patent application claims priority to and all the 

benefits of U.S. Provisional Patent Application Serial No. 60/818,702 which was filed 

on July 5, 2006, the entire specification of which is expressly incorporated herein by 

reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] This invention relates to an apparatus and method for skin 

tightening. More specifically, the present invention provides an apparatus and 

method for introducing thermal and mechanical injury to skin via electrodes carrying 

an electric current. 

2. Description of the Prior Art 

[0003] Achieving a younger looking skin having tight and well defined 

contours is commonly desired. Traditional devices tighten the skin by applying radio 

frequency (RF) energy to the surfaced of the skin. An example of a device used to 

tighten the skin by applying RF energy to the surface of the skin is disclosed in United 

States Patent Application No. 5,755,753 to Knowlton (the `753 patent). The `753 

patent discloses a device connected to an RF generator. The device includes a porous 

membrane which is inflated with an electrolytic solution. Once inflated, the 

membrane conforms to the surface of the skin. The membrane imparts a cooling 
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effect to the skin. A plurality of electrodes are positioned at various locations in the 

membrane. The generator is coupled to the electrodes and a source for the electrolytic 

solution is coupled to the membrane. The electrodes impart radiant energy to the 

layers of the skin. This energy heats the skin and the underlying collagen tissue. As a 

result of the application of the energy to the surface of the skin, the collagen 

transforms its structure and contracts. 

10004] However, there exists a need for a skin tightening device which 

combines the benefits of applying thermal and mechanical injury. 

SUMMARY OF THE INVENTION AND ADVANTAGES 

100051 The subject invention provides an electrosurgical apparatus for 

applying electrical current to skin. The apparatus includes a housing having an edge 

defining an opening. The edge is disposable on the skin. A plurality of electrodes 

conveys the electrical current to the skin. Each of the electrodes is movable between 

a first position and a second position. An electrode positioning mechanism is 

operatively engagable with the plurality of electrodes for moving each of the 

electrodes between the first position and the second position. The edge includes a 

plurality of edge segments that are coplanar with one another. 

100061 The apparatus of the subject invention may also include a 

vacuum pump in fluid communication with the cavity. The edge of the housing 

sealingly engages with the skin when a vacuum is applied. 

[0OV] The apparatus of the subject invention may also include a 

coolant supply in fluid communication with the cavity. The coolant is direct applied 

to the skin. 
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[0008] The electrosurgical apparatus provides numerous advantageous 

over the prior art. By providing a substantially flat edge, a defined area of skin may be 

treated with the electrodes. The vacuum and the edge seal the defined area of skin 

from outside elements to enclose the treated area of skin. While the skin is being 

heated with the electrodes, the coolant acts to cool the skin to avoid damage to the 

outer layers of the skin. Since the apparatus of the subject invention applies the 

coolant directly to the skin, the cooling is done in the most efficient manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Other advantages of the present invention will be readily 

appreciated, as the same becomes better understood by reference to the following 

detailed description when considered in connection with the accompanying drawings 

wherein: 

[0010] Figure 1 is a block diagram of an electrosurgical apparatus 

showing interconnections between a handheld unit and a control unit in a bipolar 

operation; 

[0011] Figure 2 is a perspective view of the handheld unit showing an 

electrode positioning mechanism in a second position; 

[0012] Figure 3 is a cross-sectional side view of a first embodiment of 

the handheld unit showing the electrode positioning mechanism in a first position; 

[0013] Figure 4 is a cross-sectional side view of a first embodiment of 

the handheld unit showing the electrode positioning mechanism in the second 

position; 
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[0014] Figure 5 is a block diagram of the electrosurgical apparatus 

showing interconnections between the handheld unit and the control unit in a 

monopolar operation; 

[0015] Figure 6 is a partial front view of a comb of electrodes of the 

first embodiment; 

[0016] Figure 7 is an exploded perspective view of the comb of 

electrodes and a holder; 

[0017] Figure 8 is a perspectrive view of the holder holding the comb 

of electrodes; 

[0018] Figure 9 is a cross-sectional front view of the first embodiment 

of the handheld unit showing the electrode positioning mechanism engaging the 

holder; 

10019] Figure 10 is an exploded perspective view of the first 

embodiment of the handheld unit; 

[0020] Figure 11 is an exploded perspective view of a plurality of 

holders connected by a wire in the monopolar operation; 

[0021] Figure 12 is a cross-sectional side view of a second 

embodiment of the handheld unit showing the electrode positioning mechanism in the 

first position; 

[0022] Figure 13 is a cross-sectional side view of a second 

embodiment of the handheld unit showing the electrode positioning mechanism in the 

second position; 

[0023] Figure 14 is a cross-sectional front view of the second 

embodiment of the handheld unit showing the electrode positioning mechanism 

engaging capsules supporting the electrodes; 
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[0024] Figure 15 is a perspective view of one of the capsules of the 

second embodiment supporting one of the electrodes; 

[0025] Figure 16 is a perspective view of a plate of the second 

embodiment for supporting a plurality of capsules; 

[0026] Figure 17 is a perspective view of a conductive strip of the 

second embodiment for conducting electrical current to a plurality of capsules; 

[0027] Figure 18 is an exploded perspective view of a plurality of 

plates connected by wires in the bipolar operation; 

[0028] Figure 19 is cross-sectional side view of a third embodiment of 

the handheld unit showing the electrode positioning mechanism in the first position; 

[0029] Figure 20 is cross-sectional side view of the third embodiment 

of the handheld unit showing the electrode positioning mechanism in the second 

position; 

[0030] Figure 21 is a cross-sectional front view of the third 

embodiment of the handheld unit showing the electrode positioning mechanism 

engaging a block supporting the electrodes; and 

[0031] Figure 22 is a perspective view of the block of the third 

embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

[0032] Referring to the Figures, wherein like numerals indicate 

corresponding parts throughout the several views, an electrosurgical apparatus 30 is 

shown in Figure 1. The apparatus 30 is capable of delivering electrical current to skin 

using a plurality of electrodes 32 which enter the skin. Preferably, the apparatus 30 is 
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utilized in skin tightening procedures. However, other uses of the apparatus 30 will 

be evident to those skilled in the art. 

[0033] The apparatus 30 includes a handheld unit 34, as shown in 

Figure 2. Referring to Figures 3 and 4, the handheld unit 34 includes a housing 36 for 

supporting and concealing the plurality of electrodes 32 as well as other components 

described in greater detail below. The housing 36 is preferably formed of plastic; 

however, other materials may also be suitable, including, but not limited to, fiberglass 

or metal. The housing 36 is connected to a handle portion 38. The handle portion 38 

designed to be held by an operator of the apparatus 30, such as a physician, nurse, or 

technician. 

[0034] The housing 36 defines a cavity 40 in which the electrodes 32 

are concealed when not in operation. The housing 36 includes an edge 42 defining an 

opening 44 providing access to the cavity 40. The edge 42 includes a plurality of 

edge segments (not numbered). The edge segments are coplanar with one another. 

Thus, the edge 42 forms a substantially flat surface. The edge 42 preferably also 

includes a seal 46 formed of an elastomeric material, such as rubber. However, other 

materials may be utilized to form the seal 46. The edge 42 and/or the seal 46 are 

disposable on the skin as is described in greater detail below. 

[0035] Preferably, each of the electrodes 32 is generally perpendicular 

with the edge when the electrode 32 is in the second position. Said another way, the 

electrode 32 extends "straight into" the skin at about a 90 degree angle. This direction 

of entry causes the least damage to the skin to quicken surgical recovery time. 

[0036] Referring again to Figure 1, the apparatus 30 also includes a 

control unit 48. The control unit 48 is preferably separate from the handheld unit 34 

to manage the overall weight of the handheld unit 34. However, those skilled in the 
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art realize that some or all of the features of the control unit 48 may be incorporated 

within the handheld unit 34 if desired. 

[0037] The control unit 48 includes a power supply 50 for supplying 

the electrical current to the electrodes 32. The power supply 50 preferably converts 

commercial AC electrical power, e.g., a 120 volt, 60 hertz signal, to a radio 'frequency 

(RF) signal, i.e., an AC signal operating at a radio frequency. Preferably, a cable (not 

shown) or other electrical connection allows transmission of the RF signal from the 

power supply 50 in the control unit 48 to the electrodes 32 in the handheld unit 34. 

One or more wires 51 are preferably disposed within the housing 36 of the handheld 

unit 34 to conduct the RF signal within the handheld unit 34. 

[0038] The control unit 48 also preferably includes a controller 52 for 

controlling operation of the apparatus 30. The controller 52 is preferably 

implemented as a microprocessor-based device. However, the controller 52 may be 

implemented as a logic circuit or other implementation as well known to those skilled 

in the art. 

[0039] The apparatus 30 may be configured for either bipolar or 

monopolar operation. Specifically, in bipolar operation, as shown in Figure 1, the RF 

signal is applied through a first set 54 of the electrodes 32 and utilizes a second set 56 

of electrodes 32 as a return path to the power supply 50. In monopolar operation, as 

shown in Figure 5, the RF signal is applied through all of the electrodes 32 and a pad 

58, connectable to the skin of the patient, provides the return path to the power supply 

50. 

[0040] Referring now to Figure 6, the electrodes 32 are preferably 

formed of a metal such that they are electrically conductive. Most preferably, the 

electrodes 32 are formed of stainless steel, but other suitable materials are known to 

7 

ILOODA EXHIBIT 1010 - 8/36 ENDYMED EXHIBIT 1010 - 8/36



WO 2008/005477 PCT/US2007/015441 

those skilled in the art. Each electrode 32 is preferably shaped like a needle. That is, 

an end of each electrode forms a sharp, angled point allowing the electrode 32 to 

puncture the skin. 

[0041] As mentioned above, the electrodes 32 convey electrical 

current to the skin. Preferably, each electrode 32 is partially coated with a .dielectric, 

i.e., nonconductive, coating 60. The dielectric coating 60 acts as an insulator to 

prevent the conduction of the electric current out of the electrode 32 at areas of the 

electrode 32 covered by the coating 60. More preferably, about 0.5 mm of each 

electrode, at a tip end of the electrode, is uncoated with the dielectric coating. Thus, 

the electric current flows from the electrode at the tip end. 

[0042] Each of the electrodes 32 is movable between a first position 

and a second position. In the first position, as shown in Figure 3, the electrode 32 is 

completely concealed within the cavity 40 formed by the housing 36, i.e., the 

electrode 32 does not protrude through the opening 44. The first position may be 

referred to as the retracted position. In the second position, as shown in Figure 4, the 

electrode 32 protrudes through the opening 44. This second position may be referred 

to as an extended position. When the edge 42 and/or seal 46 is disposed on the skin 

of the patient, the electrode 32 will pierce the skin in the second position. 

[0043] The apparatus includes an electrode positioning mechanism 74 

operatively engageable with the electrodes 32 for moving the electrodes 32 between 

the first and second positions. The mechanism 74 operatively engages at least one 

electrode 32 as it moves. Preferably, however, the mechanism 74 operatively engages 

at least two of the plurality of electrodes 32 simultaneously such that the at least two 

electrodes32 move between the positions in unison. The handle portion 38 defines at 
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least one channel 76 that accommodates the mechanism 74. The mechanism 74 

slidably engages the handle portion 38 while sliding through the channel 76. 

[0044] The handle portion 38 includes at least one bend 78 such that 

part of the handle portion 38 is non-parallel to the edge 42 of the housing 36, as 

shown in Figures 3 and 4. The mechanism 74 must be flexible to accommodate the 

change in direction provided by the bend 78 and other contours formed by the housing 

36. Preferably, the mechanism 74 is preferably formed of an elastomeric material. 

Alternatively, the mechanism 74 may be formed of any other flexible material. 

Furthermore, it is preferred that the mechanism 74 is non-conductive or coated with a 

non-conductive material. 

[0045] The mechanism 74 includes a proximal end 80 and a distal end 

82. The distal end 82 is tapered to provide an angled surface 84 for operatively 

engaging the electrodes 32 as the mechanism 74 is moved from the first position to 

the second position. Referring primarily to Figure 2, the proximal end 80 of the 

mechanism includes an engagement tab 86. The engagement tab 86 allows manual 

operation of the mechanism 74 by the user. The engagement tab 86 and handle 

portion 38 mechanically engage one another to prevent unintended movement of the 

mechanism 74 towards the first position. Specifically, the housing 34 defines saw-

tooth stubs 88 projecting into the channel 76 and the engagement tab 86 includes ribs 

90 for engaging the stubs 88. To release the engagement tab 86, the user squeezes 

walls (not numbered) of the tab 86 together to release the ribs 80 from the stubs 88 

and allow the mechanism 74 to slide freely. Of course, other manual techniques for 

preventing movement of the mechanism 74 are known to those skilled in the art. 

Furthermore, automatically powered techniques, e.g., a motor, may be implemented to 

move the mechanism 74 between the first and second positions. 
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[0046] Referring to Figures 3 and 4, the handheld unit 34 preferably 

includes at least one sensor 94, 96 for sensing the position of the mechanism. 

Preferably, the at least one sensor 94, 96 is implemented as a first proximity sensor 94 

disposed adjacent one longitudinal end of the channel 76 and a second proximity 

sensor 96 disposed adjacent the other longitudinal end of the channel . 76. The 

proximity sensors 94, 96 sense the presence of the engagement tab 86 of the electrode 

positioning mechanism 74. The first proximity sensor 94 senses when the mechanism 

74 is fully retracted, i.e., when the mechanism 74 is not engaging any of the 

electrodes 32, such that all electrodes 32 are in the first position. The second 

proximity sensor 96 senses when the mechanism 74 is fully extended, i.e., when the 

mechanism 74 is engaging all of the electrodes 32, such that all electrodes 32 are in 

the second position. The proximity sensors 74, 76 are in communication with the 

controller 52 to communicate the position of the mechanism 74 to the controller 52. 

Preferably, a communications cable (not shown) electrically connects the proximity 

sensors 74, 76 to the controller. 

[0047] Figures 3, 4, and 6-10 illustrate a first embodiment of the 

invention. In the first embodiment, the electrodes 32 are arranged into a plurality of 

combs 62. Referring now to Figure 7, each comb 62 is preferably formed of a single 

piece of metal which defines several electrodes 32. Preferably, a flat section 64 

electrically connects the electrodes 32 of each comb 62 together. A pin 66 extends 

from the flat section 64 opposite the electrodes 32 to allow electrical connection to the 

comb 62. Preferably, the flat section 64 of each comb is insulated with the dielectric 

coating. It is also preferred that a portion of each electrode 32 is insulated with the 

dielectric coating, as described above, to leave about 0.5 mm of each electrode 32 

exposed to conduct the electrical current. 
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[0048] The electrodes 32 are preferably carried by an electrode carrier 

(not numbered). In the first embodiment, each comb 62 is supported by a holder 68, 

as shown in Figures 7 and 8. The holder 68 is preferably formed of a non-conductive, 

i.e., insulating material, such as plastic. Each holder 68 includes a pair of tabs 70 to 

slidably engage in grooves 72 defined in the housing 36 of the handheld unit 34. The 

grooves 72 are best observed with reference to Figure 10. Thus, the holder 68 may 

slide to move the electrodes 32 from the first to the second position when engaged by 

the electrode positioning mechanism 74. As can be seen in Figures 3, 9, and 10, the 

combs 62 and holders 68 are arranged in successive rows. 

[0049] At least one coil 92 extends from a top of each holder 68 to 

return the holder 68 and the electrodes 32 to the first position after retreat of the 

mechanism 74. Preferably, the coil 92 electrically connects the comb 92 to one of the 

wires 51. In the bipolar configuration, as shown in Figure 10, the coil 92 of each 

holder 68 in successive rows alternates between the two wires 51, where one wire 51 

provides a supply path from the power supply 50 and the other wire 51 provides a 

return path. In the monopolar configuration, as shown in Figure 11, only one wire 51 

is utilized as a supply path. 

[0050] The apparatus 30 includes a vacuum pump 98, preferably 

disposed within the control unit 48, as shown in Figure 1. The vacuum pump 98 is 

operatively connected to a motor (not shown) and generates a vacuum as is well 

known to those skilled in the art. The vacuum pump 98 is in fluid communication 

with the cavity 40 of the handheld unit 34. The vacuum pump 98 provides suction in 

the cavity 40 such that the edge 42 of the housing and/or the seal 46 sealingly engages 

with the skin when a vacuum is applied. 
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[00511 Preferably, a vacuum manifold 100 is disposed within the 

cavity 40 to provide an even suction throughout the length of the cavity 40. The 

vacuum manifold 100 is preferably in fluid communication with the vacuum pump 98 

via vacuum tubing and/or a vacuum cylinders (neither numbered) molded into the 

housing 36. Of course, those skilled in the art realize alternative techniques for 

providing a vacuum to the cavity 40. 

[00521 The apparatus 30 also includes a coolant supply 102. The 

coolant supply 102 is also preferably disposed within the control unit 48. The coolant 

supply 102 is in fluid communication with the cavity 40 for supplying a coolant 

directly to the skin. The coolant is preferably not electrically conductive, i.e., a 

dielectric, such that the coolant will not create electrical arcs between the electrodes 

32. The coolant may be deionized water, however other suitable coolants are known 

to those skilled in the art. A coolant pump (not shown) may be utilized to pump 

coolant from the coolant supply 102 to the cavity 40. A coolant manifold 104 is 

preferably disposed within the cavity 40 and in fluid communication with the coolant 

supply 102 for evenly applying the coolant to the skin. 

[00531 Preferably, the handheld unit 34 includes a plurality of 

pushbuttons 105 for controlling operation of the apparatus 30. The pushbuttons 105 

are preferably in communication with the controller 52, i.e., the pushbuttons 105 are 

electrically connected to the controller 52. The pushbuttons 105, working in 

coordination with the controller 52, allow control over the overall power of the 

apparatus 30, the application of the vacuum, the application of the coolant, and the 

energization of the electrodes 32. Of course, those skilled in the art realize other 

suitable user interfaces for control of the apparatus 30 besides the preferred 

pushbuttons 105. The pushbuttons 105 may include light emitting diodes (LEDs) (not 
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shown) or other light generating sources to provide feedback to the user as to the 

status of the overall power, vacuum, coolant, and electrodes 32. The control panel 48 

may also include a display 132 for also displaying these statuses, as well as other 

aspects of the apparatus 30. Furthermore, a speaker (not shown) may be integrated 

with the handheld device 34 or the control panel 48 to provide audible feedback to 

apparatus 30 functionality. 

[0054] As mentioned above, the apparatus 30 may be utilized in skin 

tightening procedures. To begin the procedure, the handheld unit 34 is positioned 

such that the opening 44 is disposed over the area of skin to be treated. Accordingly, 

the edge 42 and/or seal 46 is placed in contact with the skin. The vacuum pump 98 is 

activated, preferably using the pushbuttons 105. When the vacuum pump 98 is 

activated, a vacuum suction occurs within the cavity 40. The edge 42 and/or seal 46 

thus sealingly engage the skin. When the vacuum is sufficient, the electrode 

positioning mechanism 74 is pushed inwards toward the cavity 40. The mechanism 

74 engages the electrodes 32, moving them from the first position to the second 

position. The electrodes 32 pierce the skin during this movement. Preferably, the 

electrodes 32 penetrate the skin to a maximum depth of about 0.8 to 2.3 mm when in 

the second position. As stated above, it is preferred that only 0.5 mm of each 

electrode 32 is not coated with the dielectric coating 60 and thus is able to conduct 

electricity to the skin. For the skin tightening procedure, it is preferred that this 

exposed portion of the electrodes 32 is disposed in the subcutaneous layer of the skin. 

The second proximity sensor 96 senses when the mechanism 74 is fully extended, and 

thus all electrodes 32 are in the second position. 

[0055] After all of the electrodes 32 are extended, the coolant may 

then be applied to the skin. Preferably, the controller 52 will activate the coolant 
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pump in sequence when the appropriate pushbutton 105 is pressed. However, the 

controller 52 preferably prevents coolant application until the mechanism 74 is in the 

second position and the vacuum is maintained. Alternatively, the controller 52 may 

automatically apply the coolant once the mechanism 74 reaches the second position 

without activation of the pushbutton 105. 

[0056] • The coolant disperses from the coolant manifold 104 which is 

on the opposite side of the cavity 40 from the vacuum manifold 100. Accordingly, 

the coolant is suctioned across from the coolant manifold 104, across the skin, and 

into the vacuum manifold 100. Thus, coolant is applied directly and • evenly to all 

portions of the skin within the edges 42. Since the coolant is applied directly to the 

skin, it is very effective in cooling the outer layer of the skin during the procedure. 

[0057] The vacuum pump 98 and coolant supply 102 may be 

interconnected to recover coolant used in the procedure. Alternatively, the coolant 

used in the procedure may be disposed of to avoid contamination. 

[0058] Once coolant is circulating, the electric current is then applied 

to the skin via the electrodes 32. Preferably, activation of the electrodes 32 is via the 

appropriate pushbutton 105. However, application of the electric current may be 

automatic after application of the coolant. As stated above, the electric current is 

supplied as an RF signal. In one technique, the electric current may be activated and 

maintained for a set length of time. In another technique, the electric current may be 

deactivated based on a measured resistance of the skin, as is well known to those 

skilled in the art. The coolant continues to flow while the electric current is activated, 

to cool the skin while being heated by the electrodes 32. 

[0059] Once the electric current is deactivated, the coolant may be 

deactivated as well. Next, the electrodes 32 are preferably retracted to their first 
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position by moving the mechanism 86 from the second position back to the first 

position. Finally, the vacuum is deactivated and the handheld unit 34 is removed 

from the patient's skin. Of course, the handheld unit 34 may be repositioned on other 

areas of the skin to repeat the procedure as necessary. 

[0060] The apparatus 30 creates mechanical and thermal injuries to the 

skin. As these injuries heal, the effect is tightening of the skin, which is normally 

perceived to be the appearance of younger and tighter skin. 

[0061]• In a second embodiment, as shown in Figures 12-18, each 

electrode 32 is part of an individualized capsule 106 preferably having a cylindrical 

shape. The capsule 106 acts as the electrode carrier. Referring specifically to Figure 

15, each capsule 106 is formed as a unitary part formed of a metal, such as stainless 

steel. The electrode 32 extends from a disc 108. The disc and portions of the 

electrode are coated with the dielectric coating 60 to prevent electric current from 

flowing out of the disc 108 or coated portions of the electrode 32. As . described 

above, about 0.5 mm of each electrode, at the tip end of the electrode 32, is uncoated. 

A throat 110 extends from the other side of the disc 108 opposite of the electrode 32 

and a shoulder 112 extends from the throat 110. The throat 110 has a diameter that is 

less than a diameter of the plate 108 and the shoulder 112. The throat 110 and 

shoulder 112 are not covered with the dielectric coating 60 such that electric current 

may flow though them. Each capsule 106 defines a slot 114 extending through the 

shoulder 112 and into the throat 110. The slot 114 allows the capsule 106 to be 

compressed for removal as described below. The shoulder 112 of each capsule 106 

also defines a beveled top edge 116. The beveled top edge 116 of the capsule 106 

engages with the angled surface 84 of the electrode positioning mechanism 74. 
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[0062] Referring to Figure 16, the handheld unit 34 of the second 

embodiment also includes at least one plate 118 for supporting the capsules 106. The 

plate 118 is preferably formed of plastic or other non-conductive material. 

Alternatively, the plate may be formed of a metal and coated to prevent electrical 

conduction. The plate 118 defines a plurality of holes 120. The diameter of each hole 

120 is sized larger than the diameter of the throat 110 of each capsule 106, but smaller 

than the diameter of the disc 108 and the shoulder 112. Accordingly, the throat 110 of 

the capsule may slidably engage the plate 118 to move between the first and second 

positions. Each capsule 106 may be removed from the plate 118 by compressing the 

capsule 106 as described above. 

[0063] The plate 118 also defines recesses 122 that encompass a 

plurality of holes 120, such as a row or column of holes 120. The recesses 122 each 

accommodate a conductive strip 124, as shown in Figure 17. Each conductive strip 

124 is formed of a conductive material, such as metal, and also defines a plurality of 

holes 126 that align with the holes 120 of the plate 118. Therefore, each capsule 106 

slidably engages both the plate 118 and the conductive strip 124. Accordingly, the 

capsules 106 and electrodes 32 in each row (or column) are electrically connected 

together. At least one coil 92 extends from a top of each conductive strip 124. As in 

the first embodiment, the coil 92 in the second embodiment functions to return the 

electrodes 32 to the first position after retreat of the electrode positioning mechanism 

74. Likewise, the coil 92 serves as the electrical contact between the conductive strip 

124 and the wire 51, as shown in Figure 18. 

[0064] In a third embodiment, as shown in Figures 19-22, the 

electrodes 32 are supported by and project from a block 128. The block acts as the 

electrode carrier. The block 128 is formed of a flexible material allowing it to curve 
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and bend, as can be seen in Figure 19. Preferably, the electrodes 32 are divided into 

a groups (not numbered) of electrodes 32 that are electrically connected together 

within the block 128. Each group includes a pin 130 extending out of the block 128 

for electrical connection to the power supply. The groups of electrodes 32 may be 

arranged in rows or columns or other suitable patterns. 

[0065] The present invention has been described herein in an 

illustrative manner, and it is to be understood that the terminology which has been 

used is intended to be in the nature of words of description rather than of limitation. 

Many modifications and variations of the invention are possible in light of the above 

teachings. The invention may be practiced otherwise than as specifically described 

within the scope of the appended claims. 
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CLAIMS 

What is claimed is: 

1. An electrosurgical apparatus (30) for applying electrical current to skin, 

said apparatus (30) comprising: 

a housing (36) having an edge (42) defining an opening (44) wherein 

said edge(42) is disposable on the skin; 

a plurality of electrodes (32) for conveying the electrical current to the 

skin wherein each of said electrodes (32) is movable between a first position and a 

second position; 

an electrode positioning mechanism (74) operatively engagable with 

said plurality of electrodes (32) for moving each of said electrodes (32) between said 

first position and said second position; and 

said edge (42) including a plurality of edge segments wherein said 

edge segments are coplanar with one another. 

2. An apparatus (30) as set forth in claim 1 wherein each of said 

electrodes (32) are generally perpendicular with said edge (42) when said electrode 

(32) is in said second position. 

3. An apparatus as set forth in claim 1 further comprising at. least one 

electrode carrier wherein each electrode carrier supports at least one of said electrodes 

(32). 

18 

ILOODA EXHIBIT 1010 - 19/36 ENDYMED EXHIBIT 1010 - 19/36



WO 2008/005477 PCT/US2007/015441 

4. An apparatus (30) as set forth in claim 3 wherein said housing (36) 

defines at least one channel (76) for slidably engaging said electrode positioning 

mechanism. 

5. An apparatus (30) as set forth in claim 4 wherein said . electrode 

positioning mechanism (74) includes a proximal end (80) and a distal end (82) 

wherein said distal end (82) defines an engagement surface (84) for engaging said 

electrode carriers as said electrode positioning mechanism (74) slides along said 

channel (76) to move said electrodes (32) between said first position and said second 

position. 

6. An apparatus (30) as set forth in claim 1 wherein said electrodes (30) 

puncture the skin in said second position. 

7. An apparatus (30) as set forth in claim 6 wherein said electrodes (30) 

extend into a subcutaneous layer of the skin. 

8. An apparatus (30) as set forth in claim 7 wherein each of said 

electrodes (32) is at least partially coated with a dielectric coating (60) such that an 

uncoated portion of said electrode (32) provides electric current primarily to the 

subcutaneous layer. 

9. An apparatus (30) as set forth in claim 1 wherein said electrode 

positioning mechanism (74) operatively engages at least two of said plurality of 
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electrodes (32) simultaneously such that said at least two electrodes (32) move 

between said positions in unison. 

10. An electrosurgical apparatus (30) for applying electrical current to skin, 

said apparatus (30) comprising: 

a housing (36) defining a cavity (40); 

said housing (36) having an edge (42) defining an opening (44) to said 

cavity (40) wherein said edge (42) is disposable on the skin; 

a plurality of electrodes (32) supported by said housing (36) for 

conveying the electrical current to the skin wherein each of said electrodes (32) is 

movable between a first position in which said electrode (32) is completely contained 

within said cavity (40) and a second position in which said electrode (32) extends 

through said opening (44); 

an electrode positioning mechanism (74) operatively engagable with 

said plurality of electrodes (32) for moving each of said electrodes (32) between said 

first position and said second position; and 

a vacuum pump (98) in fluid communication with said cavity (40) such 

that said edge (42) sealingly engages with the skin when a vacuum is applied. 

11. An apparatus (30) as set forth in claim 10 further comprising a vacuum 

manifold (100) disposed within said cavity (40) and in fluid communication with said 

vacuum pump (98) for providing suction in said cavity (40). 

12. An apparatus as set forth in claim 10 further comprising a coolant 

supply (102) in fluid communication with said cavity (40) for supplying a coolant to 

the skin. 
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13. An apparatus as set forth in claim 12 further comprising a coolant 

manifold (104) disposed within said cavity (40) and in fluid communication with said 

coolant supply (102) for applying the coolant to the skin. 

14. An apparatus as set forth in claim 10 wherein said edge (42) includes a 

seal (46) formed of an elastomeric material. 

15. An electrosurgical apparatus (30) for applying electrical current to skin, 

said apparatus (30) comprising: 

a housing (36) defining a cavity (40); 

said housing (36) having an edge (42) defining an opening (44) to said 

cavity (40) wherein said edge (42) is disposable on the skin; 

a plurality of electrodes (32) supported by said housing (36) for 

conveying the electrical current to the skin; and 

a coolant supply (102) in fluid communication with said cavity (40) 

such that a coolant is directly applied to the skin. 

16. An apparatus as set forth in claim 15 wherein said electrodes (32) 

puncture the skin in said second position. 

17. An apparatus as set forth in claim 16 wherein said electrodes (32) 

extend into a subcutaneous layer of the skin. 
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18. An apparatus as set forth in claim 17 wherein each of said electrodes 

(32) is at least partially coated with a dielectric coating (60) such that an uncoated 

portion of said electrode (32) provides electric current primarily to the subcutaneous 

layer. 
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