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METHOD FOR REDUCING PAIN OF DERMATOLOGICAL TREATMENTS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority under 35 U.S.C. § 119(e) to

U.S. Provisional Patent Application Serial No. 60/942,175, "Method for Reducing Pain of

Dermatological Treatments," filed June 05, 2007, which is incorporated herein by reference

in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates generally to a method of reducing the level of pain

experienced by a patient during a pain-inducing dermatological treatment. More particularly,

it relates to a method of reducing the pain experienced by a patient during a dermatological

treatment by using multiple bursts of a gas to stimulate a touch sensation in or near the tissue

to be treated using the pain-inducing dermatological treatment.

BACKGROUND OF THE INVENTION

[0003] A number of methods of providing dermatological treatments, such as, for

example, intense pulsed light based treatments and laser treatments, produce significant

levels of pain in patients, leading to the use of anesthetics or analgesics to make patients

more comfortable during and immediately following these treatment. Systemic analgesics

have been used to reduce pain, but these can lead to unwanted side effects and can be less

effective than desired. Topical anesthetics are more commonly used but these can also

produce unwanted side effects, including systemic uptake of the anesthetic. Also, as only

lower concentrations of topical anesthetics are currently marketed in the United States,

physicians often use compounded materials containing higher concentrations of anesthetic.

The use of compounded materials presents concerns about product stability, homogeneity and

quality in addition to concerns about side effects and systemic uptake.

[0004] A number of non-pharmaco logic methods of reducing pain have been used for

different purposes. For example, transcutaneous electroneurostimulation has been shown to

relieve chronic and acute pain (Ersek (1977) Transcutaneous electrical neurostimulation: a

new therapeutic modality for controlling pain, Clin Ortop Relat Res. 128:314-24). Applying

pressure or pinching skin before and during an injection has been widely reported to reduce

the severity of the pain of the injection (Fletcher (2004) Painless Depo-medroxyprogesterone



acetate (DMPA) injections using the 'pinch technique', J Obstet Gynaecol 24(5):562-3). The

use of vibratory stimulation has also been proposed to reduce pain, but results have not been

conclusive (Saijo et al. (2005) Lack of pain reduction by a vibrating local anesthetic

attachment: a pilot study, Aneth Prog 52(2):62-4). These non-pharmacologic methods require

that some sort of physical contact is used to stimulate a response in tissue in order to be

effective. However, implementing a method using stimulation based on physical contact with

tissue can be problematic when combined with a dermatological treatment which may also

require contact with the tissue. For example, the delivery mechanism for the dermatological

treatment device can interfere with the stimulation by directly contacting or covering the

tissue. If the dermatological treatment device requires the use of a contact plate or window,

using the contact plate or window itself to stimulate a response in tissue can be difficult. If

the stimulation is based on a touch stimulus, the amount of pressure that needs to be applied

to the contact plate or window in order to stimulate the tissue can be more than enough

pressure to deform the tissue, which in turn can affect the dermatological treatment. Also, if

the stimulation is based on a touch stimulus, it may require that the delivery handpiece is

vibrated or is repeatedly put in contact and removed from contact with the tissue while the

treatment is delivered, which in turn can affect the dermatological treatment. Further, devices

which incorporate a means for stimulating tissue in a delivery handpiece can be substantially

more complicated to design, manufacture and maintain.

[0005] Thus, a need exists for non-pharmacologic methods of reducing the pain of

dermatological treatments by stimulating a touch sensation in a patient which are compatible

with the various sorts of dermatological treatment devices on the market and in development.

Such non-pharmacologic methods of reducing pain by stimulating a touch sensation can be

used alone in order to reduce pain during or immediately following a dermatological

treatment, or can be used to supplement other methods of analgesia and/or anesthesia.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to a method of reducing the level of pain

experienced by a patient during or immediately following a pain-inducing dermatological

treatment, comprising: stimulating a touch sensation in a patient in an area in or near a region

of tissue to be treated immediately before, during, or immediately following a pain-inducing

dermatological treatment, wherein the stimulating a touch sensation is achieved by directing

multiple bursts of a gas at or near the region of tissue so as to reduce the level of pain



experienced by the patient during or immediately following the dermatological treatment. In

another embodiment, the present invention is directed to a method of reducing the dosage of

anesthetic required by a patient undergoing a pain-inducing dermatological treatment,

comprising: stimulating a touch sensation in a patient in an area in or near a region of tissue

to be treated immediately before, during, or immediately following a pain-inducing

dermatological treatment, wherein the stimulating a touch sensation is achieved by directing

multiple bursts of a gas at or near the region of tissue, and wherein the stimulating reduces

the dosage of anesthetic required to reduce the level of pain experienced by a patient

undergoing the pain-inducing dermatological treatment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention has other advantages and features which will be more readily

apparent from the following detailed description of the invention an the appended claims,

when taken in conjunction with the accompanying drawings, in which:

[0008] FIG. 1 is a drawing illustrating an example of a gas burst production system

being used to deliver a burst of gas to a tissue.

[0009] FIG. 2 is a drawing illustrating an electromagnetic energy based medical

treatment system which incorporates a gas burst production system being used to deliver

busts of gas during an electromagnetic energy based treatment to a tissue.

DETAILED DESCRIPTION

[0010] A number of different types of devices are used to deliver dermatological

treatments to various types of tissue to achieve various desired medical and/or cosmetic

outcomes in the tissue. Under many treatment conditions, these dermatological treatments

can produce pain in the patient undergoing the treatment. The devices used to deliver these

dermatological treatments can employ one or more forms of electromagnetic radiation, such

as, for example, electrical energy, radiofrequency energy, thermal energy, and optical energy,

including laser energy, intense pulsed light, etc. In one example, various forms of

electromagnetic radiation have been used to treat medical and/or cosmetic conditions such as

hypervascular lesions, pigmented lesions, acne scars, rosacea, hypertrichosis, verruca, actinic

keratoses, psoriasis, for hair removal, to treat the nail, nail plate or nail matrix, to deliver

photodynamic therapy, etc. Additionally, various forms of electromagnetic radiation have



also been used for solely cosmetic purposes to achieve a better cosmetic appearance by

resurfacing the skin and remodeling the different layers of skin, to improve the appearance of

wrinkled or aged skin and/or to tighten skin, and to remove hair. Generally, skin resurfacing

is understood to be the process by which the top layers of the skin are completely removed by

using chemicals, mechanical abrasion or optical energy to promote the development of new,

more youthful looking skin and stimulate the generation and growth of new skin. In laser

skin remodeling, laser energy penetrates into at least a portion of the deeper layers of the skin

and is aimed at stimulating the generation of and/or altering the structure of extra-cellular

matrix materials, such as collagen, that contribute to the youthful appearance of skin.

[0011] During dermatological treatments utilizing electromagnetic radiation, the

electromagnetic radiation is directed at the skin surface or at the layers of tissue below the

surface of the skin of a patient. Generally, optical energy based dermatological treatments

operate at one or more wavelengths that are absorbed by one or more of the natural

chromophores in the skin, such as, for example, blood, melanin and/or water, although

chromophores can also be added to the tissue. In the case when water is used as the primary

chromophore, cellular and interstitial water absorbs the optical energy and transforms the

optical energy into thermal energy. The transport of thermal energy in tissues during

treatment is a complex process involving conduction, convection, radiation, metabolism,

evaporation and phase change that vary with the operational parameters of the beam of

optical energy. It is important in such procedures not to damage tissue underlying or

surrounding the target tissue area. If the operational parameters of the beam of optical

energy, such as wavelength, power, intensity of the optical energy, pulse duration, rate of

emission, etc., are properly selected, cellular and interstitial water in the patient's skin is

heated, causing temperature increases that produce a desired dermatological effect.

Conversely, improper selection of the operational parameters can result in under-treatment or

over-treatment of the tissue.

[0012] Dermatological treatments utilizing electromagnetic radiation often produce at

least a low level of pain in the patient. Physicians typically use some method of reducing or

relieving the pain experienced by the patient in order to make the patient more comfortable,

such as, for example, oral analgesics and/or topical anesthetics prior to treatment. The

methods of the present invention can be used to reduce or relieve the level of pain

experienced by a patient during or immediately following a pain-inducing dermatological

treatment. These methods can be used immediately before, during, or immediately following



a dermatological treatment in order to reduce or relieve the level of pain produced in a patient

by a pain-inducing dermatological treatment. These methods can be used continuously for a

period of time immediately following a pain-inducing dermatological treatment in order to

maintain the comfort of the patient following the treatment. Alternatively, these methods can

be used intermittently for a long period of time following treatment on an as needed basis to

maintain the comfort of the patient. These methods can be used alone in order to relieve pain,

reduce pain and/or increase patient comfort. These methods can also be combined with other

methods of providing analgesia and/or anesthesia in order to further decrease the level of pain

experienced by a patient, or in order to decrease the concentration and/or dose of analgesia

and/or anesthesia required.

[0013] The methods of the present invention reduce pain via non-pharmaco logic means

by stimulating a touch sensation in a tissue. The tissue can comprise a region of tissue that is

to be treated using a dermatological treatment device. The tissue can comprise tissue near a

region that is to be treated using a dermatological treatment device. The tissue can comprise

tissue immediately adjacent to a region of tissue that is to be treated using a dermatological

treatment device. The tissue can comprise a region of tissue which is larger than and

encompasses the region of tissue that is to be treated using a dermatological treatment device.

[0014] The region of tissue to be treated by the pain-inducing dermatological treatment

can comprise human tissue. The region of tissue to be treated by the dermatological treatment

can comprise skin. The region of tissue to be treated by the dermatological treatment can

comprise human skin. The region of tissue to be treated by the dermatological treatment can

comprise one or more layers of human skin, such as, for example, the stratum corneum, the

epidermis, the dermal-epidermal junction, the dermis, the subcutis, etc.

[0015] The touch sensation in the tissue is stimulated by directing multiple bursts of a

gas at a tissue. The bursts of gas are of duration such as to stimulate a noticeable touch

sensation in the region of tissue to which they are directed. The bursts of gas can comprise a

series of bursts. The bursts and/or series of bursts of gas can be delivered in a pattern or in a

random manner. The bursts and/or series of bursts can be delivered at a rate between about 5

bursts per second and about 100 bursts per second. The bursts and/or series of bursts can be

delivered at a rate between about 7 bursts per second and about 50 bursts per second. The

bursts and/or series of bursts can be delivered at a rate between about 10 bursts per second

and about 30 bursts per second.



[0016] In one embodiment, the bursts of gas can comprise bursts of pressurized gas.

The pressure of the bursts of gas can be between about 0.01 pound per square inch (psi) and

about 10 psi. The pressure of the bursts of gas can be between 0.05 psi and about 5 psi. The

pressure of the bursts of gas can be between about 0.1 psi and about 2 psi. In one

embodiment, the gas can comprise air. Alternatively, the gas can comprise a substantially

pure inert gas or mixture of inert gasses. The gas can comprise nitrogen.

[0017] In one embodiment, the temperature of the gas is approximately the ambient

temperature in the treatment space at the time the gas contacts the tissue. For example, the

average temperature of the gas can be between about 200C and about 300C at the time it

contacts the tissue. Alternatively, the temperature of the gas can be significantly above or

below the ambient temperature in the treatment space at the time the gas contacts the tissue in

order to stimulate both a touch sensation and a temperature sensation in the tissue. For

example, the average temperature of the gas can be above about 300C, or below about 200C

at the time it contacts the tissue.

[0018] In one embodiment, the pain-inducing dermatological treatment comprises an

optical energy based treatment. The optical energy can be coherent in nature, such as laser

radiation, or non-coherent in nature, such as flash lamp radiation. Coherent optical energy

can be produced by lasers, including gas lasers, dye lasers, metal-vapor lasers, fiber lasers,

diode lasers, and/or solid-state lasers. If a laser is used for the source of optical energy, the

type of laser can be selected from the group consisting of an argon ion gas laser, a carbon

dioxide (CO2) gas laser, an excimer chemical laser, a dye laser, a neodymium yttrium

aluminum garnet (Nd:YAG) laser, an erbium yttrium aluminum garnet (Er:YAG) laser, a

holmium yttrium aluminum garnet (Ho:YAG) laser, an alexandrite laser, an erbium doped

glass laser, a neodymium doped glass laser, a thulium doped glass laser, an erbium-ytterbium

co-doped glass laser, an erbium doped fiber laser, a neodymium doped fiber laser, a thulium

doped fiber laser, an erbium-ytterbium co-doped fiber laser, and combinations thereof. The

optical energy can be applied in a fractional manner to produce fractional treatment. For

example, the FRAXEL® SR 1500 laser (Reliant Technologies, Inc. Mountain View, CA,

USA) produces fractional treatments using an erbium-doped fiber laser operating at a

wavelength that is primarily absorbed by water in tissue, at about 1550 nm.

[0019] The wavelength of the optical energy used in the treatment can be between

about 600 nm and about 20,000 nm. The wavelength of the optical energy can be selected



based on the absorption strength of various components within the tissue and the scattering

strength of the tissue. The wavelength of the optical energy can be chosen to target a

particular chromophore, such as, for example, water, elastin, collagen, sebum, hemoglobin,

myoglobin, melanin, keratin, or other endogenous or exogenous molecules present in the

tissue. Wavelengths that are primarily absorbed by water present in the tissue, such as, for

example, 1550 nm, can be used. The wavelength of the optical energy treatment can be

within the near infrared spectrum, such as, for example, between about 700 nm and about

1400 nm. Wavelengths in the visible spectrum, such as, for example, between about 400 nm

and about 700 nm are also useful. Ultraviolet optical energy within the range of between

about 200 nm to about 400 nm can be used. These wavelengths can be particularly effective

for allowing lower levels of radiation to be used to activate photodynamic therapeutic agents

for treatment of conditions in the papillary and reticular dermis.

[0020] When the pain-inducing dermatological treatment comprises a fractional optical

energy based treatment, depending on the desired size and depth of the treatment zones, the

wavelength of the optical energy used can be selected from the group consisting of between

about 1100 nm and about 2500 nm, between about 1280 nm and about 1350 nm, between

about 1400 nm and about 1500 nm, between about 1500 nm and about 1620 nm, between

about 1780 nm and 2000 nm, and combinations thereof. Wavelengths longer than 1500 nm

and wavelengths with absorption coefficients in water of between about 1 cm 1 and about 30

cm 1 can be used if the goal is to get deep penetration with small treatment zones. The shorter

wavelengths generally have higher scattering coefficients than the longer wavelengths.

[0021] In some examples, the optical energy can have a wavelength that is highly

absorbed in water. Cellular water absorbs optical energy and transforms the optical energy

into heat. Wavelengths larger than 190 nm, such as wavelengths in the range from 190 nm to

10600 nm, from 700 nm to 1600 nm, and about 1550 nm can used. The source of optical

energy used to provide the treatment can be capable of providing one wavelength or a range

of wavelengths or can be tunable across a range of wavelengths. One or more sources of

optical energy can be used to produce a variety of different wavelengths or wavelength

ranges used in the dermatological treatment. The optical energy source can be adapted to

selectively produce pulses of optical energy at a frequency of between about 0 and about

50,000 pulses per second, or between about 0 and about 1,000 pulses per second. In one

example, an optical energy source can emit a beam having pulse energy per treatment spot of

between about ImJ and about lOOOmJ, or between about 1OmJ and about 30 mJ, with each



pulse having a pulse duration per treatment spot between about 0 .lms and about 30ms, or

about lms.

[0022] In some embodiments, the pain-inducing dermatological treatment can be used,

for example, to produce non-ablative coagulation of an epidermal and/or a dermal layer of

tissue. Typically, for this purpose, an optical fluence incident to a tissue area greater than

about 5 J/cm2, such as an optical fluence in the range from about 10 J/cm2 to about 1000

J/cm2, is adequate for coagulating tissue. Generally, the optical fluence is adapted to the

wavelength and the tissue to be treated. If various dermatological effects are desired, a

treatment device can be selected with the capacity to produce source parameters suitable for

other types of tissue treatment. For example, if ablation of an epidermal layer of the tissue is

desired, a treatment device can be used with the capability to emit a beam of optical energy

with a wavelength of about 2940 nm and optical fluence higher than about 10 J/cm2.

[0023] Various methods of rating or scoring pain levels exist in the literature. For

example, pain can be scored using a numerical analog score, a verbal assessment score, a

verbal pain score, a visual analog score, etc. Such scoring systems are typically based on a

continuum of possible scores or a series of possible scores where the lowest possible score is

no pain, and the highest possible score is the worst pain imaginable. Other such scoring

systems can be based on a scale representing low, medium, or high levels of pain.

[0024] One commonly used scoring system is a verbal pain assessment method where

the patient is asked to verbally assign a score to their pain and/or discomfort at several points

during the treatment. The score can be based on a 10 point scale, where 0 represents no pain

and 10 represents the worst pain imaginable. In one example, when such a 10 point pain scale

is used, a score of 8 or below can be considered to be a desirable level of pain for a patient to

experience during or following a dermatological treatment. A reduction in an average pain

score of one point on this scale can be considered to be a desirable and effective reduction in

pain. For example, if for a patient a pain-reducing method results in a reduction in an average

pain score of at least one point on this scale, the method can be considered to have been

effective in reducing the patient's pain. If for a patient a pain-reducing method results in a

reduction in an average pain score of at least two points on this scale, the method can be

considered to have been more effective in reducing the patient's pain.

[0025] The methods of the present invention can be used alone or in combination with

other methods of reducing or relieving pain. For example, these methods can be used in



conjunction with oral analgesics, topical analgesics, topical anesthetics, injectable

anesthetics, etc. The methods of the present invention can be used to reduce the dosage of an

analgesic and/or anesthetic required to relieve and/or reduce the level of pain experienced by

a patient undergoing a pain-inducing dermatological treatment.

[0026] A number of different types of topical anesthetics at various concentrations and

dosages are commonly used to reduce or relieve the pain of dermatological treatments. For

example, commonly used topical anesthetics include of lidocaine, prilocaine, tetracaine,

benzocaine, dibucaine, oxybuprocaine, pramoxine, proparacaine, proxymetacaine, as well as

combinations of topical anesthetics and other active ingredients. The non-pharmaco logic

methods of the present invention can be used to augment the effect of these active ingredients

in order to relieve or reduce pain.

[0027] For example, the methods of the present invention can be used to reduce the

concentration and/or dosage of an active ingredient that is required to produce a desired level

of pain relief and/or reduction. If combining a pain-reducing method of the present invention

with an active ingredient produces a reduction in an average pain score of at least one point

on a ten point pain scale, the method can be considered to have been effective in relieving

and/or reducing the patient's pain. If combining a pain-reducing method of the present

invention with an active ingredient produces a reduction in an average pain score of at least

two points on a ten point pain scale, the method can be considered to have been more

effective in relieving and/or reducing the patient's pain. Alternatively, if combining a pain-

reducing method of the present invention with an active ingredient can reduce the dosage

and/or concentration of the active ingredient required by at least 10% in order to produce a

similar average pain scale as compared to the use of the active ingredient alone, the method

can be considered to have been effective in reducing the dosage and/or concentration of

active ingredient required. If combining a pain-reducing method of the present invention with

an active ingredient can reduce the dosage and/or concentration of the active ingredient

required by at least 20% in order to produce a similar average pain scale as compared to the

use of the active ingredient alone, the method can be considered to have been more effective

in reducing the dosage and/or concentration of active ingredient required.

[0028] FIG. 1 is a drawing illustrating one example of a gas burst production system

130 that can be used to stimulate a touch sensation in tissue 150 by directing multiple bursts

of a gas at a region of tissue so as to reduce and/or relieve pain produced by a dermatological



treatment. In FIG. 1, the gas source 160 can comprise a system that produces a stream of gas

132, such as, for example, an air compressor, an air blower, a source of pressurized gas, etc.

[0029] The stream of gas 132 is directed out of the gas source 160 and toward a burst

production system 170. The burst production system serves to divide the stream of gas 132

into individual bursts of gas 133. The burst production system can comprise, for example, a

rotating fan, a rotating wheel with alternating open and closed apertures, etc. The burst

production system can divide the stream of gas into a series of bursts. The burst production

system can divide the stream of gas into a pattern of bursts with a set frequency and/or delay.

The burst production system can divide the stream of gas into a random series of burst

without a set frequency and/or delay. The timing of the bursts is such that, when the bursts

are directed at a tissue, the bursts produce a touch sensation in the tissue 150. Once the bursts

of gas 133 leave the gas burst production system 130, they are directed to the tissue 150 by a

gas burst delivery system 131. The gas burst delivery system 131 can comprise, for example,

a tube or other such housing.

[0030] The gas burst production system of FIG. 1 can be used as a separate device in

order to stimulate a touch sensation in a tissue. Alternatively, the gas burst production system

of FIG. 1 can be incorporated into a dermato logical treatment device in order to more easily

deliver the multiple bursts of gas immediately before, during or immediately following a

dermatological treatment.

[0031] FIG. 2 illustrates a laser dermatological treatment which incorporates a gas burst

production system such as, for example, the gas burst production system of FIG. 1. The

treatment device of FIG. 2 comprises a laser source 110, a gas burst production system 130, a

controller, a gas burst delivery system 131, and a handpiece 140. In the device of FIG. 2, the

laser source 110 and the gas burst production system 130 are controlled by the controller 120.

Optionally, other components of the device, such as the handpiece, can be controlled by the

controller as well. In the device of FIG. 2, the gas burst production system 130 produces

multiple bursts of gas which are directed by the gas burst delivery system 131 through the

handpiece 140 to a tissue 150, where the multiple gas bursts stimulate a touch sense in the

tissue. The gas bursts 133 can be directed at the tissue immediately before, during, and

immediately following the laser treatment.



EXAMPLES

[0032] Example 1: Reduction of Pain During Laser Skin Resurfacing

[0033] Five patients are recruited to participate in a study to evaluate the level of pain

reduction produced by the use of a gas burst production system in conjunction with a

fractional laser skin resurfacing treatment. The study parameters and requirements are fully

explained to each patient, and each patient signs a consent form prior to start of the study.

[0034] On the day of the treatment, each patient is prepared for the treatment by

applying a thick layer (about A inch) of a commercially available topical anesthetic cream,

such as EMLA® Cream lidocaine and prilocaine cream (AstraZeneca, Wilmington, DE,

USA) to the entire face. The cream is left in place for approximately 45 minutes. Immediately

prior to treatment, the cream is removed from the patient's face.

[0035] Each patient receives a skin resurfacing treatment on their face using a

FRAXEL® SR 1500 laser (Reliant Technologies, Inc. Mountain View, CA, USA) at settings

appropriate for their skin type. On half the face of each patient, multiple bursts of gas are

directed at the skin in a manner which produces a touch sensation. The multiple bursts of gas

are delivered to the skin essentially concurrently with the laser treatment. The multiple

bursts of gas are produced using a Zimmer Cryo 6 cold air device (Zimmer MedizinSystems,

Irvine, CA, USA) which has been modified to include a rotating wheel with apertures which

breaks the stream of cold air into bursts, producing a series of bursts of cold air at a rate of

approximately 10 bursts per second. On the other half of the face of each patient, a steady

stream of gas is directed at the skin essentially concurrently with the laser treatment. The

steady stream of gas is provided using the same Zimmer Cryo 6 cold air device at the same

settings as previously, but with the rotating wheel with apertures removed in order to allow

the device to deliver the cold air in a stream rather than bursts.

[0036] During the treatment, the patients are verbally asked to assess their pain level

using a 10 point pain scale, where zero is the absence of pain and 10 is the worst pain

imaginable. At least 5 pain scores are recorded for each half of the face treated for each

patient, and are averaged to obtain an average pain score for each treatment type (with a

steady stream of cold air or with multiple bursts of cold air) for each patient. The two average

pain scores for each patient are then compared, and the average pain scores for the treatments



using multiple bursts of cold air are found to be at least one point lower than the average

scores for the treatments using a stream of cold air.

[0037] All publications, patents and patent applications cited herein, whether supra or

infra, are hereby incorporated by reference in their entirety.

[0038] In the specification and in the claims, reference to an element in the singular is

not intended to mean "one and only one" unless explicitly stated, but rather is meant to mean

"one or more." In addition, it is not necessary for a device or method to address every

problem that is solvable by different embodiments of the invention in order to be

encompassed by the claims.

[0039] Although the detailed description contains many specifics, these should not be

construed as limiting the scope of the invention but merely as illustrating different examples

and aspects of the invention. It should be appreciated that the scope of the invention includes

other embodiments not discussed in detail above. Various other modifications, changes and

variations which will be apparent to those skilled in the art may be made in the arrangement,

operation and details of the method and apparatus of the present invention disclosed herein

without departing from the spirit and scope of the invention as defined in the appended

claims. Therefore, the scope of the invention should be determined by the appended claims

and their legal equivalents. Furthermore, no element, component or method step is intended

to be dedicated to the public regardless of whether the element, component or method step is

explicitly recited in the claims.



WHAT IS CLAIMED IS:

1. A method of reducing the level of pain experienced by a patient during or

immediately following a pain-inducing dermatological treatment, comprising:

stimulating a touch sensation in a patient in an area in or near a region of tissue to be

treated immediately before, during, or immediately following a pain-inducing

dermatological treatment, wherein the stimulating a touch sensation is

achieved by directing multiple bursts of a gas at or near the region of tissue so

as to reduce the level of pain experienced by the patient during or immediately

following the dermatological treatment.

2 . A method of reducing the dosage of anesthetic required by a patient undergoing a

pain-inducing dermatological treatment, comprising:

stimulating a touch sensation in a patient in an area in or near a region of tissue to be

treated immediately before, during, or immediately following a pain-inducing

dermatological treatment, wherein the stimulating a touch sensation is

achieved by directing multiple bursts of a gas at or near the region of tissue,

and wherein the stimulating reduces the dosage of anesthetic required to

reduce the level of pain experienced by a patient undergoing the pain-inducing

dermatological treatment.

3 . The method of claim 2, wherein the method comprises stimulating a touch sensation

in the region of tissue to be treated by the pain-inducing dermatological treatment.

4 . The method of claim 2, wherein the method comprises stimulating a touch sensation

in a region of tissue immediately adjacent to the region of tissue to be treated by the pain-

inducing dermatological treatment.

5 . The method of claim 2, wherein the method comprises stimulating a touch sensation

in a region of tissue which is larger than and encompasses the region of tissue to be treated by

the pain-inducing dermatological treatment.

6 . The method of claim 2, wherein the region of tissue to be treated comprises human

skin.

7 . The method of claim 2, wherein the multiple bursts of gas are delivered at a rate

between about 5 bursts per second and about 100 bursts per second.



8. The method of claim 2, wherein the multiple bursts of gas are delivered at a rate

between about 5 bursts per second and about 50 bursts per second.

9 . The method of claim 2, wherein the multiple bursts of gas are delivered at a rate

between about 10 bursts per second and about 30 bursts per second.

10. The method of claim 2, wherein the multiple bursts of gas comprise bursts of

pressurized gas.

11. The method of claim 2, wherein the gas comprises air.

12. The method of claim 1 or 2, wherein the gas comprises nitrogen.

13. The method of claim 2, wherein the temperature of the gas is approximately ambient

temperature as it contacts the tissue.

14. The method of claim 2, wherein the temperature of the gas is between about 200C and

about 300C as it contacts the tissue.

15. The method of claim 2, wherein the temperature of the gas is below about 200C as it

contacts the tissue.

16. The method of claim 2, wherein the temperature of the gas is above about 300C as it

contacts the tissue.

17. The method of claim 2, wherein the pain-inducing dermatological treatment

comprises an optical energy based treatment.

18. The method of claim 2, wherein the pain-inducing dermatological treatment

comprises a laser treatment.

19. The method of claim 2, wherein the average pain score experienced by a patient

undergoing the pain-inducing dermatological treatment in conjunction with the stimulating is

at least 1 point less on a 10 point pain scale than the average pain score experienced by a

patient undergoing the pain-inducing dermatological treatment in the absence of the

stimulating, where a score of zero is no pain and a score of 10 is the worst pain imaginable.

20. The method of claim 2, wherein the average pain score experienced by a patient

undergoing the pain-inducing dermatological treatment in conjunction with the stimulating is



at least 2 points less on a 10 point pain scale than the average pain score experienced by a

patient undergoing the pain-inducing dermatological treatment in the absence of the

stimulating, where a score of zero is no pain and a score of 10 is the worst pain imaginable.

21. The method of claim 2, wherein the anesthetic comprises a topical anesthetic.

22. The method of claim 19, wherein the topical anesthetic is selected from the group

consisting of lidocaine, prilocaine, tetracaine, benzocaine, dibucaine, oxybuprocaine,

pramoxine, proparacaine, proxymetacaine, and combinations thereof.

23 . The method of claim 2, wherein the dosage of anesthetic required to reduce the level

of pain experienced by a patient undergoing the pain-inducing dermatological treatment in

conjunction with the stimulating is at least 20% less than the dosage of anesthetic required to

reduce the level of pain experienced by a patient undergoing the pain-inducing

dermatological treatment in the absence of the stimulating.

24. The method of claim 23, wherein a dosage of anesthetic required to reduce the level

of pain experienced by a patient undergoing the pain-inducing dermatological treatment in

the absence of the stimulating comprises the dosage of anesthetic required to prevent the

patient from experiencing pain in excess of a pain score of 8 on a 10 point pain scale, where a

score of zero is no pain and a score of 10 is the worst pain imaginable.

25. The method of claim 1, wherein the method further comprises the step of providing

the pain-inducing dermatological treatment to a patient.

26. The method of claim 2, wherein the method further comprises the step of providing

the pain-inducing dermatological treatment to a patient.
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