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(57) ABSTRACT 

The various embodiments described herein relate to an elec 
trode with one or more conductive surfaces and one or more 
access windows allowing needles, lancets and other similar 
objects to pass through or near the electrode and into the 
underlying skin layer. The mild electrical stimulation acts to 
mask the pain signals caused when sharp objects penetrate the 
skin. The stimulation is delivered by an attachable electrical 
unit designed to generate both the electrical and, in some 
embodiments, vibration stimuli while connected to the elec 
trode. Certain embodiments relate to an electrode with one or 
more electrically isolated conductive Surfaces coupled to a 
electrical and, in some embodiments, a vibration generating 
unit. 
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METHODS, SYSTEMS, AND DEVICES FOR 
REDUCING OR ELMINATING PAN 

RESULTING FROMPERCING A PATIENTS 
SKN 

CROSS-REFERENCE TO RELATED 
APPLICATIONS(S) 

0001. The present application claims priority as a continu 
ation to U.S. application Ser. No. 12/017.324 filed on Jan. 21, 
2008, which claims priority to Provisional U.S. Patent Appli 
cation 60/887,827 filed on Feb. 2, 2007, both of which are 
hereby incorporated herein by reference in their entireties. 

FIELD OF THE INVENTION 

0002. The various embodiments disclosed herein relate to 
methods and devices for reducing or eliminating the pain 
from injections and other similar procedures performed on 
skin by the application of transcutaneous electrical nerve 
stimulation (“TENS) and vibration stimulation. More spe 
cifically, the embodiments relate to specialized skin elec 
trodes and a connectable TENS/vibration generating units 
used to deliver both types of stimulation to the electrode. 

BACKGROUND OF THE INVENTION 

0003. TENS has been used for years as a noninvasive, 
inexpensive, and safe technique to help reduce acute and 
chronic pain. See, e.g., Electrotherapy Standards Committee. 
Electrotherapeutic terminology in physical therapy, Section 
on clinical electrophysiology and American Physical 
Therapy Association, Alexandria, Vir. 2001, and Rushton D 
N. Electrical stimulation in the treatment of pain, Disabil 
Rehabil. 2002 May 20:24(8):407-15, both of which are incor 
porated herein by reference. 
0004 Typically, the application of a low voltage, low cur 
rent, mild electrical signal through electrodes placed on skin 
counteracts other separate nerve signals indicating pain or 
discomfort. Many studies have Supported the gate control 
theory first described by Melzacket al. in 1965 to explain this 
physiological response. See, e.g., Melzack R. Wall PD: Pain 
Mechanisms. A new theory, Science 150:971-978, 1965, 
incorporated herein by reference. 
0005 Briefly stated, pain is elicited when noxious stimuli 
trigger specific nerve endings in the skin. Pain impulses are 
then transmitted by small diameter nerve fibers through the 
spinal cord and to the brain. Gate theory states that there is a 
gating mechanism in the dorsal horn area of the spinal cord 
that may act to inhibit the transmission of pain signals to the 
brain. The gate may be closed by simultaneous stimulation of 
other larger diameter sensory nerve fibers using non-painful 
stimuli. Practical application of the gate control theory has 
lead to widespread use of TENS for pain control. TENS 
stimulates large diameter sensory nerve fibers with mild 
repetitive electrical impulses via electrodes applied to the 
skin. This stimulation acts to close the gate in the dorsal horn 
and results in the inhibition of pain transmission. 
0006 Similarly, vibration therapy is a safe and effective 
technique, which has long been used to alleviate pain. See, 
e.g., Vibration Therapy for Pain, Lancet. 1992 Jun. 20; 339 
(8808): 1513-4, incorporated herein by reference. Like TENS, 
vibration provides another type of non-painful stimulus, 
which may be used to attenuate the transmission of pain 
signals by using the gating mechanism described above. 
Some sensory receptors, like those that sense vibration, are 
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located deeper down in the skin layer and may not be fully 
stimulated by the Superficial current of TENS alone. Vibra 
tion therapy and TENS used together may be able to more 
completely stimulate the sensory receptors found in the skin 
and result in a more effective blocking of pain signals. 
0007. In addition to the physiological mechanism of pain 
reduction described above, both TENS and vibration stimuli 
around the procedure site may also act as a form of distrac 
tion, making it more difficult to identify exactly where and/or 
when a painful stimulus occurs. 
0008 Commercially available electrodes for TENS 
therapy come in the form of small electrically conductive 
patches of different sizes and shapes that are applied directly 
to the skin and connected to a TENS device via wires. The 
TENS device is usually a compact self contained unit which 
is widely available commercially and produces electrical 
impulses of varying intensities and frequencies based on set 
tings dialed into the unit. Two or more separate electrodes are 
usually applied to the skin in order to complete an electrical 
circuit. The electrodes are typically placed at or near the area 
of pain and used to help alleviate discomfort caused by deeper 
pain fibers such as those found on muscles and joints. 
0009. These types of electrodes have not been specifically 
designed to induce analgesia of the skin. The multiple sepa 
rate electrodes are cumbersome to apply and often provide a 
much wider area of stimulation than is really needed for 
Superficial analgesia. Commonly used electrodes also do not 
allow access to the underlying skin Surface in order to per 
form procedures and other interventions. It may be highly 
advantageous if an electrode may deliver concentrated elec 
trical stimulation at or near a potential injection site and at the 
same time allow access to the site. It may also be advanta 
geous if vibration stimulation may also be delivered through 
this same electrode to act as additional stimuli for the attenu 
ation of pain. 
0010 Painful injections into and through the skin for 
immunizations, medication administration, blood Sugar test 
ing, phlebotomy, IV placement, and the like, are usually done 
without the use of a local or topical anesthetic. This results in 
an unpleasant experience for most adults, and may be an 
extremely traumatic event for children or other sensitive per 
sons. See, e.g., Jacobson RM, Swan A, Adegbenro A, Lud 
ington SL, Wollan PC, Poland GA; Vaccine Research Group. 
Making vaccines more acceptable-methods to prevent and 
minimize pain and other common adverse events associated 
with vaccines, Vaccine, 2001 Mar. 21:19(17-19):2418-27, 
incorporated herein by reference. 
0011. At times the fear or aversion to these types of pro 
cedures may lead to noncompliance of treatments and testing 
by adults and children alike. A device that reduces or elimi 
nates the pain of these procedures may lead to increased 
compliance and benefit the overall health of many individu 
als. 
0012 Products to reduce the pain of injections and similar 
procedures do exist but have significant drawbacks and are 
not used often because of these limitations. Topical commer 
cially available anesthetic creams such as EMLA (marketed 
by AstraZeneca) have a slow onset of action, requiring up to 
90 minutes to be fully effective. See, e.g., Kundu S, Achar S., 
Principles of office anesthesia. part II. Topical anesthesia, 
Am Family Physician, 2002 Jul. 1;66(1):99-102, incorpo 
rated herein by reference. 
0013 Ethyl chloride and other similar chemicals, long 
made available by corporations such as the Gebauer Com 
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pany, act as a skin refrigerant to numb the skin prior to 
injections but the effects are short lived and its application is 
often more painful than the injection itself. Sontra Medical 
Corporation has a product called the Sonoprep that uses ultra 
Sound to make the skin more permeable to anesthetic creams, 
but anesthesia still takes a full 5 minutes with this device. 
Similarly, B. Braun Medical Inc. markets a device called the 
LidoSite meant to address the pain of injections. This device 
uses TENS technology to drive topical anesthetics into the 
skin but still needs at least 10 minutes for full effect. 
0014 More recently, Anesiva's Zingo topical anesthetic 
was FDA approved August 2007 for IV cannulation and Veni 
puncture pain. Anesiva claims effectiveness within about 2-3 
minutes but even this is too long to wait considering a typical 
vaccine shot takes just a few seconds to administer. Another 
effective technique Sometimes employed by experienced 
practitioners involves manually patting, vibrating, or stretch 
ing the skin around the site of injection just prior to a needle 
Stick. This method is also meant to elicit the gating mecha 
nism by using stimuli to mask the pain of injection, but the 
efficacy is very user dependent. It also leaves only one hand 
free to perform the injection or other procedure. 
00.15 Bionix Corporation markets a device called the 
ShotBlocker, which is pressed onto the skin and uses local 
pressure to elicit the gating mechanism as described above. 
This product has multiple blunt tips Surrounding a notch and 
requires one hand to pushit against the skin. The fingers must 
be placed adjacent to the injection site and may be at risk for 
needle stick injury if unexpected movements occur. It also 
does not allow much variability in the quality or quantity of 
stimuli, which may be used to inhibit pain transmission. 
0016 Huttner, U.S. Pat. No. 6,902,554, incorporated 
herein by reference, describes a device which is pressed onto 
the skin and uses local pressure to elicit the gating mechanism 
as described above. This device requires one hand to push it 
against skin, again leaving only one hand available to injector 
perform the needed procedure. It also does not allow much 
variability in the quality or quantity of stimuli, which may be 
used to inhibit pain transmission. 
0017. The following Prior Art references were discovered 
during a Prior Art search commissioned by applicant. All of 
these references, as well as the Patents and other references 
cited in the present Specification, are expressly incorporated 
herein by reference. 
0018 Published U.S. Patent Application No. 2005/ 
01.49145. (Coulter, George Gary), incorporated herein by 
reference, discloses a pain reducing apparatus for use during 
therapeutic injection, (e.g. immunization), which has a cur 
rent applying device coupled to current generating device for 
applying nerve stimulating current to electrodes placed 
around injection location. 
0019 Published U.S. Patent Application No. 2004/ 
0015188, (Coulter, George Gary), incorporated herein by 
reference, discloses a therapeutic injection or sampling 
device and process which comprises a mechanism for gener 
ating electrical output for a Trans Epithelial Nerve Stimulat 
ing current and mechanism for applying to patient's body 
part. 
0020 European Patent No. 1699522, (COULTER, 
GEORGE GARY), incorporated herein by reference, dis 
closes a hemorrhage reducing apparatus for use during thera 
peutic injection, which has electrodes placed aroundinjection 
location on skin of patient, where Voltage fed to electrodes 
affects C fibers in skin. 
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(0021 Published U.S. Patent Application No. 2005/ 
01772.01, (Freeman, Gary A), incorporated herein by refer 
ence, discloses insertion of a probe element through the skin 
to a penetration depth for treatment, which involves moving 
the probe element along a penetration depth in a series of 
incremental movements. In the field of acupuncture, pre 
treatment of the insertion area with electrical energy, often in 
the form of high-frequency waveforms is typically used for 
transcutaneous electrical nerve stimulation (TENS), is 
employed to reduce the discomfort of insertion as well as 
provide optimal placement and treatment. 
(0022 Published U.S. Patent Application No. 2003/ 
0187490, (Gliner, Bradford Evan), incorporated herein by 
reference, discloses an annular electrode for neural stimula 
tion, which has an annular outer contact enclosing area, 
which is several times greater than neural cell structure area. 
(0023. Published U.S. Patent Application No. 2003/ 
0181960, (Carter, John), incorporated herein by reference, 
discloses an electro-therapy apparatus for providing thera 
peutic electric current to a treatment site of a patient, which 
has a generator providing two pulsing electric alternating 
currents, a feed electrode and a return electrode. 
(0024 U.S. Pat. No. 5,776,170 (MacDonald, Alexander 
John Ranald), incorporated herein by reference, discloses an 
electrical stimulation analgesia apparatus for electrotherapy, 
which Supplies electrical pulses with rapid rising and falling 
phases to electrodes on body Surface to stimulate analgesia 
effects in central nervous system. 
0025 U.S. Pat. No. 5,366,489 (Burgin, Paul A.), incorpo 
rated herein by reference, discloses an anesthesia electrode 
and applicator assembly for TENS, with active electrodes and 
return electrodes having a common carrier with a field of 
pressure sensitive adhesive for adhering electrode to the hand 
of practitioner or applicator. 
(0026 U.S. Pat. No. 6,516,226 (Bishay, Jon M), incorpo 
rated herein by reference, discloses a percutaneous electrical 
therapy system, which has an electrode housing, which Sup 
ports and guides an electrode in a correct way during insertion 
of the electrode. 

0027 U.S. Pat. No. 6,741,889 (Holcomb, Robert R), 
incorporated herein by reference, discloses an electromag 
netic treatment device e.g. for pain and Swelling which has an 
alternating polarity quadripolar array which generates a three 
dimensional steep field gradient to alter stability of excitable 
membranes to treat ailments. 

(0028 Published U.S. Patent Application No. 2005/ 
0089861. (Allen, John J), incorporated herein by reference, 
discloses lancing to obtain a sample of blood, which involves 
completely withdrawing the sharpened tip from incision, and 
drawing blood through the channel to the sensor. Sensor Strip 
may be, for example, a glucose sensor strip which uses elec 
trochemistry to measure the amount of glucose in a bodily 
fluid, such as, for example, blood or interstitial fluid. 
(0029 Published U.S. Patent Application No. 2002/ 
0019652, (Da Silva, Luiz B), incorporated herein by refer 
ence, discloses a sterile bandage is combined with a TENS 
device for use in covering a wound and providing electrical 
stimulation to promote healing and block pain. 
0030 U.S. Pat. No. 4,458,696 (Larimore, Franklin C), 
incorporated herein by reference, discloses a self-adhering 
TENS electrodes extensible with the skin, comprising body 
conformable conductive adhesive and connector layers elimi 
nate dry-out problems. 
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0031 U.S. Pat. No. 6,871,099 (Whitehurst, Todd K), 
incorporated herein by reference, discloses a chronic pain e.g. 
migraine, treating method, involves providing operating 
power and stimulation parameters to stimulator to generate 
stimulation pulses based on parameters and delivering pulses 
to nerves and tissue. 
0032 U.S. Pat. No. 5,423.874 (DAlerta, Mario incorpo 
rated herein by reference, discloses an electronic patch for 
applying pain reducing electrical energy to a body, which has 
an electronic circuit formed in a patch for generating and 
delivering electrical energy through afflicted region on 
patient's body. 
0033 U.S. Pat. No. 5,904,712 (Axelgaard, Jens), incorpo 
rated herein by reference, discloses a transcutaneous medical 
electrode, which uses a grid of conductive arrays, each with 
selection of electrical connections to sections of arrays. 
0034 U.S. Pat. No. 4,177,817 (Bevilacqua, Albert J.), 
incorporated herein by reference, incorporated herein by ref 
erence, discloses a transcutaneous stimulation pulse elec 
trode assembly, which has two electrolyte-filled chambers 
between adhesive coated Surfaces and electric contacts. 
0035) Published U.S. Patent Application No. 2002/ 
0013.602. (Huttner, James J.), incorporated herein by refer 
ence, discloses a method of controlling pain from Surgical 
injections and minor medical procedures, which involves urg 
ing skin engaging Surface of pressure member against skin of 
patient proximate the site. 
0036 U.S. Pat. No. 4,289,136 (Rienzo, Sr., Donald D.), 
incorporated herein by reference, discloses a percutaneous 
pain alleviation system, which produces variable amplitude 
right-angled sawtooth pulses at its two electrodes, and has 
output current control. 
0037 U.S. Pat. No. 4,989,605 (Rosser, Joel), incorporated 
herein by reference, discloses a pain treatment micro-current 
transcutaneous nerve stimulator, which uses a modulated 
monophasic sequence of bursts of DC carrier Supplied to 
patient via electrodes. 
0038 U.S. Pat. No. 6,907.299, (Han, Shu-Chang), incor 
porated herein by reference, discloses an electrode for trans 
cutaneous electric nerve stimulator which has a conductive 
element made of carbon fiber, whose impedance is less than 
specified value. 
0039 U.S. Pat. No. 6,904,324, (Bishay, Jon M.), incorpo 
rated herein by reference, discloses a percutaneous probe 
deploying apparatus to pierce the skin Surface using elec 
trodes for use in electrical nerve stimulation to treat pain in 
tissue. 
0040 Published U.S. Patent Application No. 2003/ 
0195599, (Bishay, Jon M.), incorporated herein by reference, 
discloses a percutaneous probe deploying apparatus to pierce 
the skin Surface using electrodes for use in electrical nerve 
stimulation to treat pain in tissue. 
0041) Published U.S. Patent Application No. 2006/ 
0206164, (Gavronsky, Stas), incorporated herein by refer 
ence, discloses a percutaneous electrical nerve-stimulating 
device for electro-acupuncture, which has as needle/electrode 
holder including a linear electrode/needle guide channel, and 
pin electrode connecting needle/electrode to Source of elec 
tric pulses. 
0042 U.S. Pat. No. 4,784,142, (Liss, Saul:), incorporated 
herein by reference, discloses an electronic dental analgesia 
method using electrodes on the head and gums to pass an 
electric wave through patients nerve system to Suppress per 
ceived pain. 
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0043 U.S. Pat. No. 3,620.209 (Kravitz, Harvey), incorpo 
rated herein by reference, discloses a reusable vibrating elec 
trical device, which is strapped onto the arm of a patient in 
order to attenuate the pain of an injection by delivering vibra 
tion stimuli around the injection site. 
0044) There is a need in the art for improved systems, 
methods, and devices for reducing or eliminating pain related 
to injections or other procedures that involve piercing the skin 
of a patient. 

BRIEF SUMMARY OF THE INVENTION 

0045. It is the object of certain embodiments disclosed 
herein to overcome some of the drawbacks of the prior art 
mentioned above and to provide a safe, reliable, easily 
employed method of inducing analgesia to the skin in order to 
minimize pain associated with injections, and other similar 
procedures. 
0046. One implementation relates to an electrode with one 
or more conductive Surfaces and one or more access windows 
allowing needles, lancets and other similar objects to pass 
through or near the electrode and into the underlying skin 
layer. The electrode adheres to skin and Surrounding mild 
electrical and vibration stimulation acts to mask the pain 
signals caused when sharp objects penetrate the skin. An 
attachable unit may generate both the TENS and vibration 
stimuli while connected onto the electrode. A flap attached to 
the electrode may serve as a bandage dressing by flipping 
down over the access window(s) once the procedure is done. 
The electrode may remain on the patient to act as a bandage 
and may be discarded later. 
0047. The placement of multiple conductive surfaces on 
one electrode has been described before by Burgio et al. (U.S. 
Pat. No. 5,496.363), incorporated herein by reference. How 
ever the electrode of Burgio was meant to induce intra oral 
anesthesia and was not designed to allow for sharp instru 
ments to be passed directly through the electrode. Carim 
(U.S. Pat. No. 6,135,953) and Minogue (U.S. Pat. No. 6,134, 
480), both incorporated herein by reference, also describe 
multiple conductor skin electrodes. However these elec 
trodes, like Burgio's, were not specifically designed for skin 
analgesia and do not allow direct access to the underlying skin 
for procedures. 
0048 Coulter (Published U.S. Patent Application Nos. 
U.S. 20050165459 A1 and U.S. 200501.49145 A1, both of 
which are incorporated herein by reference.) describes a 
method of using TENS to reduce the pain of a therapeutic 
injection by placing an array of electrodes on the skin of a 
patient around an injection site. However, Coulter's patent 
application does not disclose placing these electrodes onto a 
single unit with multiple conductive surfaces. Thus, his 
method requires time-consuming application and removal of 
multiple and separate electrodes. Also, Coulter places a limit 
of five square millimeters for each of the electrodes. This 
small size limits the ability to stimulate sufficient numbers of 
large diameter sensory nerve fibers and does not take full 
advantage of the gating mechanisms described above. 
0049. In Published U.S. Patent Application No. U.S. 
2004.0015188, also incorporated herein by reference, Coulter 
describes another device utilizing two electrodes placed 
together onto a large apparatus that is pressed onto the skin to 
deliver TENS. The device includes the TENS unit and a 
means of holding a syringe. Alternatively, a device is also 
described within the same patent application that utilizes 
electrodes placed onto the palm Surface of a glove. The glove 
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is to be worn by the operator and the electrodes pushed up 
against the patient's skin in order to deliver TENS. Although 
these devices utilize multiple conductive surfaces arranged as 
a unit to deliver TENS prior to an injection, they too have 
limitations. Like Hunter's Patent above, these devices must be 
actively held up against the skin and leaves only one hand 
available to inject or perform the needed procedure. These 
devices were also not designed to be disposable and may 
likely need time consuming sterilization procedures between 
each patient. The manufacture of Such devices may also 
involve multiple parts and considerable assembly time, which 
may add to the costs of production. 
0050. In U.S. Pat. No. 3,620.209 Kravitz discloses a reus 
able vibrating electrical device, which is strapped onto the 
arm of a patient in order to attenuate the pain of an injection 
by delivering vibration stimuli around the injection site. Like 
some of the prior art above, this device does not adhere to the 
skin and is not disposable, resulting in similar limitations as 
discussed in the previous examples. 
0051 Various embodiments disclosed herein are specifi 
cally designed to provide compact electrical and vibration 
stimulation to the skin and allow access to the skin layer. One 
implementation relates to a single unit electrode with electri 
cally isolated conductive areas coupled to a TENS and vibra 
tion generating unit. It is also designed to allow use of both 
hands to perform the procedure and the electrode itself is 
meant to be easily produced and disposable after each patient 
use. The TENS/vibration portion of the unit is meant to be 
easily re-used and, since it does not contact the skin, requires 
no special sterilization or cleaning between applications. 
Analgesia of the skin may be obtained almost immediately 
once the TENS/vibration unit is connected to the electrode 
and turned on. This is in contrast to topical anesthetic creams, 
which may have a delay of up to 90 minutes as discussed 
above. 

0.052 As such, discussed herein are various device and 
system embodiments relating to pain reduction or elimina 
tion. 

0053. In Example 1, a method for providing topical anal 
gesia during a procedure comprises contacting an electrode to 
a patient's skin, coupling a reusable module to the electrode 
such that the reusable module is removable from the elec 
trode, measuring, with the electrode, at least one physiologi 
cal variable of the patient's skin and transmitting measure 
ments relating to the at least one physiological variable to a 
controller in the module, and generating, with the module, 
electrical energy based on the measurements relating to the at 
least one physiological variable and transmitting the electri 
cal energy through the electrode to the patient's skin to pro 
vide an analgesic effect. The electrode has one or more con 
ductive surfaces and at least one access point defined in the 
electrode, and the at least one access point is configured to 
allow objects to pass through the at least one access point and 
into the patient's skin. 
0054 Example 2 relates to the method according to 
Example 1, further comprising generating, with the module, 
vibration to create a vibration stimuli through the electrode to 
the patient's skin to provide an additional analgesic effect. 
0055 Example 3 relates to the method according to 
Example 1, wherein the electrode comprises at least one 
electrically conductive layer for conducting the electrical 
stimuli from the module, at least one electrically conductive 
adhesive layer, for adhering the electrically conductive layer 
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to the patient's skin, and at least one electrically insulating 
layer, covering at least a portion of the electrically conductive 
layer. 
0056. Example 4 relates to the method according to 
Example 1, wherein the step of attaching the module to the 
electrode further comprises the step of attaching the module 
to the electrode using one or more of ferromagnetic/electri 
cally conductive discs, conductive buttons, conductive leads, 
conductive tabs, conductive hooks, conductive Snaps, con 
ductive adhesive, and hook and loop fastener to allow trans 
mission of electrical energy. 
0057 Example 5 relates to the method according to 
Example 1, further comprising removing the module from the 
electrode and disposing of the electrode. 
0.058 Example 6 relates to the method according to 
Example 1, further comprising the steps of inputting a control 
signal to the module to control the intensity and duration of 
the electrical stimuli and vibration, and controlling intensity 
and duration of the electrical stimuli and vibration using the 
controller in the module. 
0059 Example 7 relates to the method according to 
Example 6, further comprising initially ramping up the elec 
trical stimuli using the controller, to avoid surprising the 
patient. 
0060 Example 8 relates to the method according to 
Example 6, further comprising automatically generating, 
using the module, electrical energy when connected to the 
electrode and automatically discontinuing generation of elec 
trical energy when not in use. 
0061. In Example 9, a system for providing topical anal 
gesia during a procedure comprises an electrode configured 
to be contacted to be contacted to a patient's skin and a 
module removably coupleable to the electrode. The electrode 
has one or more conductive Surfaces and at least one access 
point defined within the electrode. The at least one access 
point is configured to allow at least one object to pass through 
the at least one access point and into the patient's skin, 
wherein the electrode is configured to measure at least one 
physiological variable of the patient's skin. The module is 
configured to receive from the electrode measurements relat 
ing to the at least one physiological variable, and generate 
electrical energy based on the measurements in order to 
deliver an electrical stimuli through the electrode and to the 
patient's skin to provide an analgesic effect. The electrical 
stimuli act to mask pain signals caused when the at least one 
object penetrate the patient's skin. 
0062) Example 10 relates to the system according to 
Example 9, wherein the module is further configured to gen 
erate vibration to deliver a vibration stimuli through the elec 
trode to the patient's skin to provide an additional analgesic 
effect. 
0063 Example 11 relates to the system according to 
Example 9, wherein the electrode comprises at least one 
electrically conductive layer configured to conduct the elec 
trical stimuli from the module, at least one electrically con 
ductive adhesive layer configured to adhere the electrically 
conductive layer to the patient's skin, and at least one electri 
cally insulating layer configured to cover at least a portion of 
the electrically conductive layer. 
0064. Example 12 relates to the system according to 
Example 9, further comprising a coupling component con 
figured to removably couple the module to the electrode. The 
coupling component comprises one or more of ferromag 
netic/electrically conductive discs, conductive buttons, con 
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ductive leads, conductive tabs, conductive hooks, conductive 
Snaps, conductive adhesive, or hook and loop fastener to 
allow transmission of electrical energy. 
0065. Example 13 relates to the system according to 
Example 9, wherein the module comprises a controller con 
figured to control intensity, timing, and duration of the elec 
trical stimuli, and an input component configured to allow for 
inputting a control signal to control the intensity, timing, and 
duration of the electrical stimuli. 
0066 Example 14 relates to the system according to 
Example 13, wherein the controller is configured to initially 
ramp up the electrical stimuli to avoid Surprising the patient. 
0067 Example 15 relates to the system according to 
Example 13, wherein the controller is configured to automati 
cally actuate the module to generate electrical energy when 
connected to the electrode and automatically actuates the 
module to discontinue generation of electrical energy when 
not in use. 
0068 While multiple embodiments are disclosed, still 
other embodiments of the present invention will become 
apparent to those skilled in the art from the following detailed 
description, which shows and describes illustrative embodi 
ments of the invention. As will be realized, the invention is 
capable of modifications in various obvious aspects, all with 
out departing from the spirit and scope of the present inven 
tion. Accordingly, the drawings and detailed description are 
to be regarded as illustrative in nature and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0069 FIG. 1 is a perspective view of a pain reduction 
system according to one embodiment. 
0070 FIG. 2 is a bottom view of the system of FIG. 1. 
(0071 FIG. 3 is a top view of the system of FIG. 1. 
0072 FIG. 4 is a side view of the system of FIG. 1. 
0073 FIG.5 is a magnified side view of the system of FIG. 
1 
0074 FIG. 6 is a bottom view of a pain reduction system 
according to another embodiment. 
0075 FIG. 7 is a bottom view of a pain reduction system 
according to a further embodiment. 
0076 FIG. 8 is a bottom view of a pain reduction system 
according to one embodiment. 
0077 FIG. 9 is a bottom view of a pain reduction system 
according to another embodiment. 
0078 FIG. 10 is a bottom view of a pain reduction system 
according to a further embodiment. 

DETAILED DESCRIPTION 

0079 Referring to FIGS. 1-5, one embodiment comprises 
an electrode 10 comprising a non-conductive flexible backing 
20 with two electrically conductive surfaces 30a and 30b 
mounted onto this backing and positioned close to each other 
at roughly opposing ends of the electrode. Conductive skin 
adhesive 4.0a and 40b of the type commonly found on com 
mercially available electrodes are positioned over each con 
ductive surface. The conductive surfaces and the conductive 
adhesive overlying these surfaces are separated from each 
other by a small space 50 or a strip of non-conductive material 
so that the Surfaces remain electrically insulated from one 
another. 

0080 Each conductive surface and their associated con 
ductive adhesive may be electrically continuous with a means 
of connecting the electrode to the TENS/vibration unit 15. 
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The method of connection may be via ferromagnetic/electri 
cally conductive discs, conductive buttons, conductive Snaps, 
conductive adhesive, hook and loop fastener, or other con 
nective means 100 which may allow the transmission of both 
TENS and vibration stimulation to the electrode. Within or 
between the conductive surfaces is a window 70 or orifice 
large enough to allow needles and similar sharp instruments 
to pass through the electrode and into the skin layer under 
neath. The selection of materials to construct the various 
embodiments disclosed herein may be similar to conventional 
electrodes and are well known to those skilled in the art of 
electrode construction. 

I0081 Referring to FIG. 1, The TENS/vibration unit 15 is 
a separate electronic device, which is designed to attach to the 
electrode via various possible connective means, which may 
allow the transmission of both TENS and vibration stimula 
tion to the electrode. Enclosed within the compact ergonomic 
casing is circuitry typical to that found in commercially avail 
able TENS generating units. This circuitry may have the 
ability to generate single or multiple frequency TENS stimuli 
and deliver this current to the electrode in parallel or in series. 
Variables Such as frequency, current intensity, pulse width, 
and the like, may be made user adjustable. 
I0082 Optionally included within the casing 15 is a means 
of creating the vibration stimuli. This may be accomplished 
by various means using rotational or oscillating vibration 
devices commonly found in cell phones and pagers, for 
example. One or more of these vibration devices may be 
placed in the unit depending on the application. Program 
mable micro controller circuitry similar to that found in many 
commercially available digital devices may also be enclosed 
within the unit to control the TENS and vibration stimuli. It 
may be pre-programmed to gradually increase both stimuli 
over a few seconds to a preset maximum level to prevent the 
initial sensation of Surprise associated with a more Sudden 
application of full electrical and TENS stimulation. 
I0083. This micro controller may also be pre-programmed 
to deliver randomly timed bursts of electrical and/or vibration 
stimuli causing another form of distraction for the patient and 
making it more difficult to identify when the injection actu 
ally occurs. The micro controller may be programmed to 
deliver varying levels of TENS stimuli based on user input via 
small buttons 155 on the unit. For example, the user may be 
asked to press one button for low, medium or high intensity 
prior to application of the unit in order to deliver appropriate 
amounts of current to various age groups with differing sen 
sitivity levels. Suitable membrane switches may be used to 
select the intensity and duration of electrical and vibration 
effect. 
I0084. Alternately, wire, radio frequency (RF) or infrared 
control links may be used to provide a remote control so that 
the operator need not press directly onto the TENS/vibration 
unit. LEDs, or an LED display, video display or the like 156 
may be used to indicate that the unit is operating, the batteries 
are charged or discharged, and also show the amount of 
electrical and vibration stimuli, and other data. This micro 
controller circuit may also be programmed to measure physi 
ological variables via the electrode contacts Such as resistance 
or capacitance of each individual’s skin. These variables may 
be displayed on the display of the unit, or may be transmitted 
to other apparatus via data links (wired, RF, Infrared, or the 
like) So as to record patient data if required. Based on these 
briefinitial readings, the micro controller may then deliver an 
appropriate amount of TENS or vibration stimulation. 
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0085. The micro controller circuitry may also be used to 
identify different types of electrodes being used and then 
deliver a specific amount of stimuli based on that initial 
identification. For example, if the unit is connected onto a 
child type electrode, the unit may identify the specific elec 
trode type via electrical or mechanical means unique to the 
electrode type and then deliver the correct amount of stimuli. 
The micro controller may also be pre-programmed so that the 
TENS and vibration stimuli begin once the unit is firmly 
attached to the electrode and stop when the unit is pulled 
away. This may eliminate the extra step of having to turn the 
unit on and off with every use. To power the entire unit, a 
Small possibly rechargeable battery may also be enclosed 
within. 

I0086. The implementation described above is meant to 
reduce the pain experienced when needles and similar devices 
are inserted into skin. This unique electrode and TENS/vibra 
tion unit may be highly beneficial in alleviating pain due to 
immunizations, medication administration, phlebotomy, 
blood glucose checks, IV catheter placement, and the like. 
With minor changes in size and shape, this embodiment may 
be utilized for numerous other procedures as well. 
0087 Electrodes with the same basic features of the 
embodiments disclosed herein may be shaped and sized to fit 
over specific body structures Such as earlobes and fingers. The 
access window size and or shape may also be designed to 
accommodate different uses. Because of this, other medical 
applications may also benefit from this device including pain 
ful skin treatments such as laser therapy, skin biopsy, wart 
removal, splinter and hook removal, or any potentially painful 
procedure done at or near the skin surface. Of course the 
Veterinary field may also benefit from the topical analgesic 
effects found useful in human subjects. The use of this device 
is not limited to medical procedures. Painful cosmetic proce 
dures Such as ear and body piercing, tattooing, and hair 
removal may also be made more comfortable with the imple 
mentations described and contemplated herein. 
0088 Commercially available electrodes have one con 
ductive surface that may deliver only one circuit of electrical 
stimulation. Studies in the past have Suggested that multiple 
specific electrical impulse frequencies may act to attenuate 
pain. See, e.g., Sluka KA, Walsh D. Transcutaneous electri 
cal nervestimulation: basic science mechanisms and clinical 
effectiveness, J Pain. 2003 April;4(3):109-21, incorporated 
herein by reference. 
I0089. Thus, it may be beneficial if a TENS electrode may 
deliver electrical stimulation of multiple different frequencies 
at the same time. Referring to FIG. 6, another embodiment 
may have four conductive surfaces on one electrode 80a, 80b, 
80c, and 80d surrounding an access window 70 which may 
allow simplified, concentrated, simultaneous application of 
multiple frequency electrical stimulation. Electrical stimula 
tion of differing frequencies may also be delivered via two 
isolated conductive surfaces as in FIG. 2 and FIGS. 7through 
10. 

0090 Referring now to FIG. 7, window 70 between the 
conductive surfaces 4.0a and 40b may also be in the shape of 
an elongated rectangle, oval, or other similar shape to allow 
TENS to be used as a topical analgesic for small laceration 
repairs or for IV catheter placement. 
0091 Referring to FIG. 8, a notch90, instead of a window 
may also be used to allow for more visualization of the skin 
area between conductive surfaces 4.0a and 40b. 
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0092 Referring now to FIG.9, the separate electrode con 
ductive Surfaces in the various embodiments may be arranged 
side by side as described above, in a concentric circular pat 
tern around the access window 70, or any pattern that allows 
for the electrical isolation between the two conductive sur 
faces 40a and 40b. Referring to FIG. 10, the electrode may 
also be made with multiple windows 70 within or between the 
conductive surfaces 40a and 40b to allow for multiple injec 
tions such as those needed with immunizations or allergy 
testing. 
(0093. Referring back to FIGS. 1 and 3, after a needle 
pierces the skin within the access window, an adhesive ban 
dage flap with a gauze center 110 may be designed to flip 
down onto the skin within the window 70 to protect the site 
once the procedure is done. This may make it unnecessary to 
remove the electrode after a procedure in order to place a 
conventional bandage. The electrode serves as a bandage for 
the patient to help reduce bleeding, prevent infection, and aid 
in the healing process. 
0094. To help gain acceptance of the device by pediatric 
patients and to act as another form of visual distraction, the 
non-conductive backing of the electrode and/or the attached 
TENS/vibration unit may be printed with colors and/or 
shaped to resemble animals, cartoon characters, and the like. 
Small colorful LEDs or other light sources having low power 
drain may also be placed on the electrode and/or TENS/ 
vibration unit to offer yet another interesting distraction. A 
flat panel display, for example, may provide information 
about the operation of the device and also generate a distract 
ing pattern or image so the patient is distracted from the 
procedure. 
0.095 Similarly, circuitry may be included within the elec 
trode and/or the attached TENS/vibration unit to emit sounds, 
music, spoken words, and the like, meant to serve as an 
auditory distraction. Licensed characters may present audio 
messages, for example, to encourage and distract children 
during the procedure. After the procedure, the patient may be 
encouraged to keep the electrode as a type of reward or 
“sticker forgetting his/her “shots” that day, and the electrode 
may serve as bandage as well. Licensed characters or other 
designs may appear on the electrode and/or TENS/vibration 
unit for decorative or amusement purposes. 
0096. A smaller electrode similar to the embodiment 
described above may also be employed to provide nerve block 
to the fingers. The electrode may be wrapped around the base 
of a finger with the conductive Surfaces overlying the nerves 
on either side of the finger. This placement may provide 
analgesia over an entire digit, resulting in decreased pain 
from blood Sugar testing, laceration repairs, and other similar 
procedures. Although illustrated generally in 1:1 scale, the 
electrodes of the various embodiments may be made in other 
sizes and shapes without departing from the spirit and scope 
of the implementations described or contemplated herein, for 
other applications and operations. 
0097 Although various specific embodiments have been 
described herein, persons skilled in the art will recognize that 
changes may be made in form and detail without departing 
from the spirit and scope of the various inventions. 
What is claimed is: 
1. A method for providing topical analgesia during a pro 

cedure, the method comprising: 
contacting an electrode to a patient's skin, the electrode 

having one or more conductive Surfaces and at least one 
access point defined in the electrode, the at least one 
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access point configured to allow objects to pass through 
the at least one access point and into the patient's skin; 

coupling a reusable module to the electrode such that the 
reusable module is removable from the electrode: 

measuring, with the electrode, at least one physiological 
variable of the patient's skin and transmitting measure 
ments relating to the at least one physiological variable 
to a controller in the module; and 

generating, with the module, electrical energy based on the 
measurements relating to the at least one physiological 
variable and transmitting the electrical energy through 
the electrode to the patient's skin to provide an analgesic 
effect. 

2. The method of claim 1, further comprising generating, 
with the module, vibration to create a vibration stimuli 
through the electrode to the patient's skin to provide an addi 
tional analgesic effect. 

3. The method of claim 1, wherein the electrode comprises: 
at least one electrically conductive layer for conducting the 

electrical stimuli from the module: 
at least one electrically conductive adhesive layer, for 

adhering the electrically conductive layer to the patient's 
skin; and 

at least one electrically insulating layer, covering at least a 
portion of the electrically conductive layer. 

4. The method of claim 1, wherein the step of attaching the 
module to the electrode further comprises the step of attach 
ing the module to the electrode using one or more of ferro 
magnetic/electrically conductive discs, conductive buttons, 
conductive leads, conductive tabs, conductive hooks, conduc 
tive Snaps, conductive adhesive, and hook and loop fastenerto 
allow transmission of electrical energy. 

5. The method of claim 1, further comprising removing the 
module from the electrode and disposing of the electrode. 

6. The method of claim 1, further comprising the steps of: 
inputting a control signal to the module to control the 

intensity and duration of the electrical stimuli and vibra 
tion; and 

controlling intensity and duration of the electrical stimuli 
and vibration using the controller in the module. 

7. The method of claim 6, further comprising initially 
ramping up the electrical stimuli using the controller, to avoid 
Surprising the patient. 

8. The method of claim 6, further comprising automatically 
generating, using the module, electrical energy when con 
nected to the electrode and automatically discontinuing gen 
eration of electrical energy when not in use. 

9. A system for providing topical analgesia during a pro 
cedure, the system comprising: 

(a) an electrode configured to be contacted to a patient's 
skin, the electrode having one or more conductive Sur 
faces and at least one access point defined within the 
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electrode, the at least one access point configured to 
allow at least one object to pass through the at least one 
access point and into the patient's skin, wherein the 
electrode is configured to measure at least one physi 
ological variable of the patient's skin; and 

(b) a module removably coupleable to the electrode, the 
module configured to: 
receive from the electrode measurements relating to the 

at least one physiological variable; and 
(ii) generate electrical energy based on the measure 

ments in order to deliver an electrical stimuli through 
the electrode and to the patient’s skin to provide an 
analgesic effect, 

wherein the electrical stimuli act to mask pain signals 
caused when the at least one object penetrate the 
patient's skin. 

10. The system of claim 9, wherein the module is further 
configured to generate vibration to deliver a vibration stimuli 
through the electrode to the patient's skin to provide an addi 
tional analgesic effect. 

11. The system of claim 9, wherein the electrode com 
prises: 

(a) at least one electrically conductive layer configured to 
conduct the electrical stimuli from the module: 

(b) at least one electrically conductive adhesive layer con 
figured to adhere the electrically conductive layer to the 
patient's skin; and 

(c) at least one electrically insulating layer configured to 
cover at least a portion of the electrically conductive 
layer. 

12. The system of claim 9, further comprising a coupling 
component configured to removably couple the module to the 
electrode, the coupling component comprising one or more of 
ferromagnetic/electrically conductive discs, conductive but 
tons, conductive leads, conductive tabs, conductive hooks, 
conductive Snaps, conductive adhesive, or hook and loop 
fastener to allow transmission of electrical energy. 

13. The system of claim 9, wherein the module comprises: 
a controller configured to control intensity, timing, and 

duration of the electrical stimuli; and 
an input component configured to allow for inputting a 

control signal to control the intensity, timing, and dura 
tion of the electrical stimuli. 

14. The system of claim 13, wherein the controller is con 
figured to initially ramp up the electrical stimuli to avoid 
Surprising the patient. 

15. The system of claim 13, wherein the controller is con 
figured to automatically actuate the module to generate elec 
trical energy when connected to the electrode and automati 
cally actuates the module to discontinue generation of 
electrical energy when not in use. 
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