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1 Laser Certification ReviewLaser Certification Review
Certified Laser Operator / AestheticCertified Laser Operator / Aesthetic
www.LaserCertification.orgwww.LaserCertification.org

2 Written ExaminationWritten Examination
§§ 100 (CLO100 (CLO--A) Multiple Choice QuestionsA) Multiple Choice Questions

-- 1 Correct (Best) Answer1 Correct (Best) Answer

§§ 70% Required for Passing 70% Required for Passing 
-- can miss up to 30 Questionscan miss up to 30 Questions

§§ 3.0 Hours allotted for completion3.0 Hours allotted for completion

§§ Closed Book. “Controlled” breaks allowed.Closed Book. “Controlled” breaks allowed.

3 Certification StatusCertification Status
§§ Full Certification requires successful completion of the proctorFull Certification requires successful completion of the proctored examination, plus the ed examination, plus the 

experience and background requirements.experience and background requirements.
§§ Course participants may submit the additional materials at a latCourse participants may submit the additional materials at a later time, and have up to 5 er time, and have up to 5 

years to complete the experience requirement.years to complete the experience requirement.
§§ Those passing the exam but still awaiting completion of other reThose passing the exam but still awaiting completion of other requirements are quirements are 

designated a “Certification Candidate” and will receive the apprdesignated a “Certification Candidate” and will receive the appropriate Certificate.opriate Certificate.

4 Exam Content AreasExam Content Areas

The examination tests for a knowledge of medical laser and energThe examination tests for a knowledge of medical laser and energy concepts, y concepts, 
and safety. It is not a test of specific medical procedures, thoand safety. It is not a test of specific medical procedures, though the exam ugh the exam 
sometimes uses a clinical setting to test for the underlying consometimes uses a clinical setting to test for the underlying concepts. Specific cepts. Specific 
clinical aesthetic laser concepts will be tested.clinical aesthetic laser concepts will be tested.

5 Exam Content AreasExam Content Areas
The areas of testing for various NCLE Laser The areas of testing for various NCLE Laser 
Certifications basically boil down to the areas of:Certifications basically boil down to the areas of:

(1) Laser Concepts(1) Laser Concepts
(2) Tissue Effects, and (2) Tissue Effects, and 
(3) Safety(3) Safety

-- as defined by the American Society for Laser Medicine & Surgeryas defined by the American Society for Laser Medicine & Surgery, and ANSI in their , and ANSI in their 
recommendations.recommendations.

6 Exam Content AreasExam Content Areas
For the CLOFor the CLO--A Credentials:A Credentials:

Safety Safety –– 60%60% 60 Q60 Q
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Laser & Energy Concepts Laser & Energy Concepts –– 25%25% 25 Q25 Q

Tissue Interactions Tissue Interactions –– 15%15% 15 Q15 Q

7 # of Questions by Area# of Questions by Area
SAFETYSAFETY
§§ Administrative Administrative –– 33
§§ ANSI Regulations ANSI Regulations –– Agencies Agencies –– 88
§§ EyeEye--Skin Hazards Skin Hazards –– 1212
§§ NonNon--beam Hazards beam Hazards –– 22
§§ Hazard Evaluation & Control Hazard Evaluation & Control –– 11
§§ Safety Practices Safety Practices -- 1515

8 # of Questions by Area# of Questions by Area
SAFETYSAFETY

Additional Safety Related Questions come under specific questionAdditional Safety Related Questions come under specific questions related to s related to 
Aesthetic Laser ProceduresAesthetic Laser Procedures
13 Questions13 Questions

9 # of Questions by Area# of Questions by Area
Anatomy & PhysiologyAnatomy & Physiology

§§ Skin & Hair Biology Skin & Hair Biology -- 99

10 # of Questions by Area# of Questions by Area
LASER & ENERGY CONCEPTSLASER & ENERGY CONCEPTS
§§ Physics Physics -- 22
§§ Optical Principles Optical Principles -- 33
§§ Energy Concepts Energy Concepts -- 55
§§Wavelength Identification Wavelength Identification -- 77
§§ History History -- 11
§§ Equipment Considerations Equipment Considerations -- 77

11 # of Questions by Area# of Questions by Area
TISSUE INTERACTIONSTISSUE INTERACTIONS

§§ Thermal Thermal –– 1212
§§ PhotoAcousticPhotoAcoustic –– 00
§§ PhotoChemicalPhotoChemical –– 00
§§ PhotoDisassociationPhotoDisassociation –– 00
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§§ StimulativeStimulative Effects Effects -- 00

12 Review FormatReview Format
Each slide in this review will relate to the “Content Area” clasEach slide in this review will relate to the “Content Area” classification of a specific sification of a specific 
question on the exam, but will not be specific about the questioquestion on the exam, but will not be specific about the question asked, although the n asked, although the 
answer to a question will be on that slide.answer to a question will be on that slide.

Each slide will note the category of the content area covered, aEach slide will note the category of the content area covered, and it is possible that more nd it is possible that more 
than one question is asked within that slides content area.than one question is asked within that slides content area.

13 Review FormatReview Format
This Laser Certification review is NOT intended to be a primary This Laser Certification review is NOT intended to be a primary teaching program. It is teaching program. It is 
intended to review the key concepts covered in the NCLE Laser Ceintended to review the key concepts covered in the NCLE Laser Certification rtification 
examinations.examinations.
Those not having previous training in these areas are referred tThose not having previous training in these areas are referred to outside courses & home o outside courses & home 
study programs. study programs. 

See See www.LaserTraining.orgwww.LaserTraining.org

14 Anatomy & PhysiologyAnatomy & Physiology
Skin AnatomySkin Anatomy

§§ Epidermis Epidermis –– outer layer of skinouter layer of skin
§§ Stratum CorneumStratum Corneum –– the outermost layer of the epidermisthe outermost layer of the epidermis

§§ MelaninMelanin –– contained within the epidermis and is a major absorber of lasercontained within the epidermis and is a major absorber of laser light light –– competing with the hair folliclecompeting with the hair follicle

§§ Preventing excessive heatingPreventing excessive heating of the epidermis (mostly because of melanin absorption) is a crof the epidermis (mostly because of melanin absorption) is a critical consideration in itical consideration in 
all dermatological skin procedures including laser hair removal all dermatological skin procedures including laser hair removal and treatment of vascular lesionsand treatment of vascular lesions

15 Anatomy & PhysiologyAnatomy & Physiology
Skin AnatomySkin Anatomy

§§ Dermis Dermis –– deeper middle layerdeeper middle layer
§§ Papillary Dermis Papillary Dermis –– the first layer of the dermis the first layer of the dermis –– looks pink when doing ablative looks pink when doing ablative 

resurfacingresurfacing
§§ Reticular Dermis Reticular Dermis –– the deepest layer of the dermis the deepest layer of the dermis –– has a yellowish “chamois cloth” has a yellowish “chamois cloth” 

appearance when doing ablative resurfacing. Never “lase” deeper appearance when doing ablative resurfacing. Never “lase” deeper than this level.than this level.

16 Anatomy & PhysiologyAnatomy & Physiology
Skin AnatomySkin Anatomy

§§ Dermal/Subcutaneous Fat InterfaceDermal/Subcutaneous Fat Interface
–– below Dermisbelow Dermis
§§ separates the reticular dermis from underlying subcutaneous tissseparates the reticular dermis from underlying subcutaneous tissues. Ablating past this level in ues. Ablating past this level in 

ablative resurfacing, or lethally heating it in laser hair removablative resurfacing, or lethally heating it in laser hair removal or other procedures, causes a third al or other procedures, causes a third 
degree burn and possible keloid scars since the dermis cannot redegree burn and possible keloid scars since the dermis cannot regenerate.generate.
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17 Anatomy & PhysiologyAnatomy & Physiology
Skin AnatomySkin Anatomy

§§ Subcutaneous TissuesSubcutaneous Tissues
§§ Everything below the dermis. Includes subcutaneous fat and is thEverything below the dermis. Includes subcutaneous fat and is the source of blood e source of blood 

vessels & nerves entering the dermis. Destroying skin to this levessels & nerves entering the dermis. Destroying skin to this level will create a third vel will create a third 
degree burn.degree burn.

18 Anatomy & PhysiologyAnatomy & Physiology
Skin ColorSkin Color

§§ The primary determinant is skin The primary determinant is skin melanizationmelanization
§§ Skin Skin vascularityvascularity and thickness also serve to determine general skin colorand thickness also serve to determine general skin color

19 Anatomy & PhysiologyAnatomy & Physiology
Skin & Hair BiologySkin & Hair Biology
HAIR TYPESHAIR TYPES

§§ Terminal Hairs Terminal Hairs –– Course hairs found on the scalp, eyebrows, armpits & bikini Course hairs found on the scalp, eyebrows, armpits & bikini 
areaarea
§§ Velus Hairs Velus Hairs –– fine “peachfine “peach--fuzz” hair covering most of the bodyfuzz” hair covering most of the body
§§ Hair growth from either arises within the hair follicle.Hair growth from either arises within the hair follicle.

20 Anatomy & PhysiologyAnatomy & Physiology
Skin & Hair BiologySkin & Hair Biology
Hair Growth PhasesHair Growth Phases

§§ Anagen Anagen –– Growth phase where it is most susceptible to laser treatmentsGrowth phase where it is most susceptible to laser treatments
§§ Catagen Catagen –– Regression/atrophy phase where nourishment is cut offRegression/atrophy phase where nourishment is cut off
§§ Telogen Telogen –– Dormant phase where the follicle falls out (sheds). The hair buDormant phase where the follicle falls out (sheds). The hair bulb can survive lb can survive 

laser treatments in this phase.laser treatments in this phase.

21 Anatomy & PhysiologyAnatomy & Physiology
Skin & Hair BiologySkin & Hair Biology
Hair Growth PhasesHair Growth Phases

§§ Different body areas have differing time periods for growing & dDifferent body areas have differing time periods for growing & dormant ormant 
stages. These vary from 2stages. These vary from 2--6 years (growth cycle) for the scalp, to 36 years (growth cycle) for the scalp, to 3--4 months 4 months 
in the bikini or axillary (armpits) area. Most are 4in the bikini or axillary (armpits) area. Most are 4--12 months.12 months.

22 Anatomy & PhysiologyAnatomy & Physiology
Skin & Hair BiologySkin & Hair Biology
Hair Growth PhasesHair Growth Phases
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§§ Not all of the hairs in any given area are in the same phase at Not all of the hairs in any given area are in the same phase at the same time. the same time. 
That is why multiple laser treatments are required. If they wereThat is why multiple laser treatments are required. If they were all in the all in the 
same phase, then we would completely shed hair in that area at csame phase, then we would completely shed hair in that area at certain ertain 
intervals.intervals.

23 Anatomy & PhysiologyAnatomy & Physiology
Fitzpatrick Skin Types IFitzpatrick Skin Types I--VIVI
§§ The higher the number, generally the darker the skin, but is priThe higher the number, generally the darker the skin, but is primarily an indication of marily an indication of 

how one burns in the sun. The darker the skin, the harder it is how one burns in the sun. The darker the skin, the harder it is to treat by laser without to treat by laser without 
burning.burning.
§§ This scale is the primary determinant of choice of laser type anThis scale is the primary determinant of choice of laser type and settings for laser hair d settings for laser hair 

removalremoval
§§ Darker skin types generally require longer wavelengths (and pulsDarker skin types generally require longer wavelengths (and pulse widths) to prevent e widths) to prevent 

skin burning (i.e. diode or Nd:Yag lasers)skin burning (i.e. diode or Nd:Yag lasers)

24 Anatomy & PhysiologyAnatomy & Physiology
Fitzpatrick Skin Types IFitzpatrick Skin Types I--VIVI
§§ I I –– Fair Transparent Skin that always burns in the sun Fair Transparent Skin that always burns in the sun –– never tans.never tans.
§§ II II –– Fair Skin that always burns, but sometimes tans with difficultyFair Skin that always burns, but sometimes tans with difficulty
§§ III III –– Fair to light olive Skin that sometimes burns mildly, and tans Fair to light olive Skin that sometimes burns mildly, and tans slowlyslowly

25 Anatomy & PhysiologyAnatomy & Physiology
Fitzpatrick Skin Types IFitzpatrick Skin Types I--VIVI
§§ IV IV –– Olive to light brown Skin that rarely burns and tans easilyOlive to light brown Skin that rarely burns and tans easily
§§ V V –– Dark brown Skin that very rarely burns and always tansDark brown Skin that very rarely burns and always tans
§§ VI VI –– Black Skin that never burns and always tansBlack Skin that never burns and always tans

26 Laser & Energy ConceptsLaser & Energy Concepts
LASER ACRONYMLASER ACRONYM

LL IGHTIGHT
AA MPLIFICATION, by theMPLIFICATION, by the
SS TIMULATEDTIMULATED
EE MISSION ofMISSION of
RR ADIATIONADIATION

27 Laser & Energy ConceptsLaser & Energy Concepts

28 Laser & Energy ConceptsLaser & Energy Concepts

29 Laser & Energy ConceptsLaser & Energy Concepts
HISTORYHISTORY
§§ Albert Einstein Albert Einstein –– theory of stimulated emission based on photovoltaic cellstheory of stimulated emission based on photovoltaic cells
§§ SchawlowSchawlow / / TownesTownes –– theoretical paper on “Optical Masers” (a laser)theoretical paper on “Optical Masers” (a laser)
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§§ Ted Ted MaimonMaimon –– First Laser First Laser –– Ruby, 1960Ruby, 1960
§§ Dr Leon Goldman Dr Leon Goldman –– father of lasers in medicine & cofather of lasers in medicine & co--founder of the ASLMSfounder of the ASLMS

30 Laser & Energy ConceptsLaser & Energy Concepts
Optics Principles Optics Principles -- FocusingFocusing
(focusing lens (focusing lens –– not collimated)not collimated)

§ Focal Length – distance from lens where the spot size is smallest
§ Focal spot – point where the spot size is smallest
§ Depth of Field – distance around focal spot where the spot size does not appreciably 

change (a “waist” in the focused beam)

31 Laser & Energy ConceptsLaser & Energy Concepts
§§ Power Density (PD) effects on TissuePower Density (PD) effects on Tissue
§§ Power Density ParametersPower Density Parameters
§§ Spot Size (Rapid Change in PD)Spot Size (Rapid Change in PD)
§§ Power (Slower Change in PD)Power (Slower Change in PD)

§§ Techniques of changing Power Density with different delivery devTechniques of changing Power Density with different delivery devices (i.e. focusing or ices (i.e. focusing or 
collimated collimated handpieceshandpieces , bare fibers, waveguides), bare fibers, waveguides)
§§ In aesthetics too High a PD can create burns & blistering. (alsoIn aesthetics too High a PD can create burns & blistering. (also applies to excessive applies to excessive 

fluence)fluence)
§§ In aesthetics too Low a PD is generally safe, but ineffective foIn aesthetics too Low a PD is generally safe, but ineffective for the treatment. (low r the treatment. (low 

fluence too)fluence too)

32 Laser & Energy ConceptsLaser & Energy Concepts
Physics:Physics:
Radiant ExposureRadiant Exposure

This is a measurement of the “dose” of light in energy per surfaThis is a measurement of the “dose” of light in energy per surface area, or ce area, or 
Joules/cmJoules/cm22. This is the correct term, but in medicine / aesthetic laser us. This is the correct term, but in medicine / aesthetic laser use it is e it is 
more commonly referred to as “Energy Density” of the laser spot.more commonly referred to as “Energy Density” of the laser spot.

33 Laser & Energy ConceptsLaser & Energy Concepts
Equipment Considerations:Equipment Considerations:
Laser Settings for patient treatmentLaser Settings for patient treatment

§§ Lasers for most aesthetic procedures are set to a targeted energLasers for most aesthetic procedures are set to a targeted energy density y density 
expressed in Joules/cmexpressed in Joules/cm2 2 

§§ This includes pulsed dye lasers for vascular; hair removal laserThis includes pulsed dye lasers for vascular; hair removal lasers such as s such as 
alexandrite, diode or Nd:Yag; and others.alexandrite, diode or Nd:Yag; and others.

34 Laser & Energy ConceptsLaser & Energy Concepts
Pulsed Laser EmissionPulsed Laser Emission

§§ A compression of laser energy which emits power (watts) at a higA compression of laser energy which emits power (watts) at a higher rate than is her rate than is 
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otherwise attainable in CW (Continuous Wave) modeotherwise attainable in CW (Continuous Wave) mode
§§ This is different than a simple “timer” on a CW beam, which is sThis is different than a simple “timer” on a CW beam, which is sometimes called a ometimes called a 

“Gated Pulse”“Gated Pulse”
§§ Is more thermally “precise” on tissues than CW modeIs more thermally “precise” on tissues than CW mode

35 Laser & Energy ConceptsLaser & Energy Concepts
FLUENCEFLUENCE
§§ Concept of delivering more energy in shorter time periods, in a Concept of delivering more energy in shorter time periods, in a pulse, to pulse, to 

reduce thermal spread.reduce thermal spread.
§§ 1W at .2s (.2J) is lower fluence than 2W at .1s (.2J still).1W at .2s (.2J) is lower fluence than 2W at .1s (.2J still).
§§ Look at the concept, and balance the power and time settings to Look at the concept, and balance the power and time settings to see which is see which is 

a higher fluence.a higher fluence.

36 Tissue InteractionTissue Interaction
Laser PulsingLaser Pulsing

§§ Higher Higher FluencesFluences from laser pulses result in less thermal spread (better from laser pulses result in less thermal spread (better 
thermal precision) from the intended target when used in thermalthermal precision) from the intended target when used in thermal applications applications 
such as skin resurfacing, hair removal, removal of surface vascusuch as skin resurfacing, hair removal, removal of surface vascular marks, lar marks, 
fine incisions, etc.fine incisions, etc.

37 Laser & Energy ConceptsLaser & Energy Concepts
Typical Power/Energy Display & Measurement:Typical Power/Energy Display & Measurement:

General RuleGeneral Rule

§§ CW Lasers CW Lasers –– Watts Watts 
(rate of energy delivery)(rate of energy delivery)
§§ Pulsed Lasers Pulsed Lasers –– Joules or Joules or MilliJoulesMilliJoules

(how much energy actually delivered)(how much energy actually delivered)

38 Laser & Energy ConceptsLaser & Energy Concepts
§§ Typical Power/Energy Display & Measurement:Typical Power/Energy Display & Measurement:

§§ Watts:Watts: COCO22, CW Nd:Yag, CW Dye, Argon, Many Surgical Diodes, CW Nd:Yag, CW Dye, Argon, Many Surgical Diodes
§§ MilliwattsMilliwatts: Ophthalmic Diode Laser: Ophthalmic Diode Laser
§§ JoulesJoules: Ho:Yag, Alexandrite, Ruby, Pulsed Dye for vascular, Q: Ho:Yag, Alexandrite, Ruby, Pulsed Dye for vascular, Q--Switched Tattoo Nd:YagSwitched Tattoo Nd:Yag
§§ MillijoulesMillijoules: Q: Q--Switched Ophthalmic Nd:Yag, Switched Ophthalmic Nd:Yag, 

Pulsed Dye for lithotripsyPulsed Dye for lithotripsy

39 Laser & Energy ConceptsLaser & Energy Concepts
Optical PrinciplesOptical Principles
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§§ Collimated Collimated –– minimally divergent, like any point source of light.minimally divergent, like any point source of light.
§§ The larger the diameter of the collimated beam (through a lens),The larger the diameter of the collimated beam (through a lens), the smaller the spot the smaller the spot 

to which it may be focusedto which it may be focused
§§ The larger the diameter of the collimated beam, the less the divThe larger the diameter of the collimated beam, the less the divergence of the beam.ergence of the beam.

40 Laser & Energy ConceptsLaser & Energy Concepts
Optics Principles Optics Principles -- Beam shapesBeam shapes

§§ Sinusoidal “TEM00” best for sharp incisions and ablationsSinusoidal “TEM00” best for sharp incisions and ablations
§§ “Flat Top” type modes preferred for aesthetic procedures includi“Flat Top” type modes preferred for aesthetic procedures including laser hair ng laser hair 

removalremoval

41 Laser & Energy ConceptsLaser & Energy Concepts
Equipment Considerations Equipment Considerations –– Delivery SystemsDelivery Systems

§§ Articulated Arms used on COArticulated Arms used on CO22 and Er:Yag lasers because of the wavelength.and Er:Yag lasers because of the wavelength.
§§ Articulated Arms used on tattoo lasers such as Ruby or KTP/Nd:YaArticulated Arms used on tattoo lasers such as Ruby or KTP/Nd:Yag because of the g because of the 

high energy pulseshigh energy pulses
§§ Most other lasers use fiber delivery which may terminate into a Most other lasers use fiber delivery which may terminate into a dermatological dermatological 

handpiecehandpiece

42 Laser & Energy ConceptsLaser & Energy Concepts
Equipment Considerations Equipment Considerations –– Purge Gas on COPurge Gas on CO22 Laser Laser HandpiecesHandpieces

§§ Usually compressed air or Nitrogen from a tankUsually compressed air or Nitrogen from a tank
§§ Must be filtered with a suitable inline filterMust be filtered with a suitable inline filter
§§ Primary purpose is to keep smoke out of the handpiece and off thPrimary purpose is to keep smoke out of the handpiece and off the laser lense laser lens
§§ Secondary purpose is to reduce charring on tissue during ablatioSecondary purpose is to reduce charring on tissue during ablationn

43 Tissue InteractionsTissue Interactions
ChromophoreChromophore

§§ Refers to the object that absorbs that particular wavelength of Refers to the object that absorbs that particular wavelength of light. In dermatological light. In dermatological 
laser procedures the two primary competing chromophores are melalaser procedures the two primary competing chromophores are melanin in skin and nin in skin and 
oxyhemoglobin in blood vesselsoxyhemoglobin in blood vessels

44 Tissue InteractionsTissue Interactions
ChromophoreChromophore

§§ Objects reflect light of their own color, and absorb its oppositObjects reflect light of their own color, and absorb its opposite. Therefore red pigment in e. Therefore red pigment in 
a tattoo would reflect the red light from a Ruby laser and be ina tattoo would reflect the red light from a Ruby laser and be ineffective. effective. 

45 Tissue InteractionsTissue Interactions
Laser Hair RemovalLaser Hair Removal

§§ Target is the hair bulb and “bulge” of the hair follicle, and thTarget is the hair bulb and “bulge” of the hair follicle, and the matrix of nerves and e matrix of nerves and 
vessels surrounding the hair bulb. Melanin around the follicle ivessels surrounding the hair bulb. Melanin around the follicle is the target chromophore.s the target chromophore.
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§§ Laser Hair Removal works by selectively heating these targets toLaser Hair Removal works by selectively heating these targets to lethal temperatureslethal temperatures
§§ Steps must be taken to prevent overheating of the skin at the saSteps must be taken to prevent overheating of the skin at the same timeme time

46 Laser & Energy ConceptsLaser & Energy Concepts
Equipment ConsiderationsEquipment Considerations
Skin CoolingSkin Cooling

Multiple methods may be used for skin cooling to prevent burns &Multiple methods may be used for skin cooling to prevent burns & include:include:
§§ Cooling GelsCooling Gels
§§ Cryogen spraysCryogen sprays
§§ Chilled Crystal windows such as sapphire plates used for contactChilled Crystal windows such as sapphire plates used for contact cooling of the skincooling of the skin
§§ Cold Air Chillers to blow refrigerated air on skinCold Air Chillers to blow refrigerated air on skin

47 Laser SafetyLaser Safety
Safety PracticesSafety Practices
Skin CoolingSkin Cooling

Overcooling of the skin could make treatments like laser hair reOvercooling of the skin could make treatments like laser hair removal less effective, but moval less effective, but 
appropriate skin cooling is always provided in order to:appropriate skin cooling is always provided in order to:

§§ Reduce the risk of blistering and burnsReduce the risk of blistering and burns
§§ Reduce swelling & inflammationReduce swelling & inflammation
§§ Reduce patient discomfortReduce patient discomfort

48 Laser SafetyLaser Safety
Safety PracticesSafety Practices

§§ Excessive Heating of SkinExcessive Heating of Skin
§§ Developing strategies to prevent or control excessive skin heatiDeveloping strategies to prevent or control excessive skin heating is critical to all ng is critical to all 

dermatological laser procedures.dermatological laser procedures.
§§ Blistering can potentially lead to infections.Blistering can potentially lead to infections.
§§ Scarring, including Keloids, or hypo or Scarring, including Keloids, or hypo or hyperpigmentationhyperpigmentation can also result.can also result.

49 Tissue InteractionsTissue Interactions
Laser Hair RemovalLaser Hair Removal

§§ Ideal patient has light skin, dark hair, and is not overly sun sIdeal patient has light skin, dark hair, and is not overly sun sensitive.ensitive.
§§ Difficult or impossible to treat would be gray or white hair Difficult or impossible to treat would be gray or white hair –– especially on dark skin. This especially on dark skin. This 

is a relative contrais a relative contra--indication.indication.
§§ Other methods for treating light hair include Photodynamic TheraOther methods for treating light hair include Photodynamic Therapy or Radio Frequency py or Radio Frequency 

Electrical methods (aside from electrolysis)Electrical methods (aside from electrolysis)

50 Aesthetic ProceduresAesthetic Procedures
Laser Hair Removal, Tissue EffectsLaser Hair Removal, Tissue Effects

Ensuring first that no blistering or burning is created on skin,Ensuring first that no blistering or burning is created on skin, good indications good indications 
of the clinical end point for laser hair removal can include ejeof the clinical end point for laser hair removal can include ejection of the hair ction of the hair 
shaft stub from inside the follicle, or redness & swelling arounshaft stub from inside the follicle, or redness & swelling around the hair shaft d the hair shaft 
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(perifollicular edema).(perifollicular edema).

51 Laser SafetyLaser Safety
Safety Practices:Safety Practices:
Skin prep for Laser Hair RemovalSkin prep for Laser Hair Removal

§§ Cleanse & Shave onlyCleanse & Shave only
§§ If area is not shaved the energy will be wasted on exposed hair If area is not shaved the energy will be wasted on exposed hair shaft, plus shaft, plus 

the vaporizing hair shaft can contribute to skin burns, or burn the vaporizing hair shaft can contribute to skin burns, or burn the delivery the delivery 
device such as contact windows or IPL filters.device such as contact windows or IPL filters.

52 Laser SafetyLaser Safety
Safety Practices:Safety Practices:
Skin prep for Laser Hair RemovalSkin prep for Laser Hair Removal

§§ If area is plucked or waxed then you’ve removed the primary targIf area is plucked or waxed then you’ve removed the primary target for the et for the 
laser to generate heat at the follicle, and the laser treatmentslaser to generate heat at the follicle, and the laser treatments will be will be 
ineffective. If performing electrolysis first, the same applies,ineffective. If performing electrolysis first, the same applies, but there is no but there is no 
reason for laser treatments after electrolysis.reason for laser treatments after electrolysis.

53 Laser SafetyLaser Safety
Safety Practices Safety Practices -- Laser Hair RemovalLaser Hair Removal

The medical treatment protocol developed for any facility for LaThe medical treatment protocol developed for any facility for Laser Hair Removal will ser Hair Removal will 
define relative contradefine relative contra--indications, and these may include:indications, and these may include:

§§ Sun Sensitivity (not extreme) Sun Sensitivity (not extreme) –– Red heads can sometimes be placed in this category. Red heads can sometimes be placed in this category. 
This can be balanced with the energy settings and does not preclThis can be balanced with the energy settings and does not preclude treatment.ude treatment.

54 Laser SafetyLaser Safety
Safety Practices Safety Practices -- Laser Hair RemovalLaser Hair Removal

Stronger relative contraStronger relative contra--indications may include:indications may include:

§§ Photosensitizing medications Photosensitizing medications –– (i.e. accutane)(i.e. accutane)
§§ Active Infections such as herpes, cold sores, etc.Active Infections such as herpes, cold sores, etc.
§§ Dark Tan in a Caucasian (send them away until the tan fades, or Dark Tan in a Caucasian (send them away until the tan fades, or sometimes can use sometimes can use 

bleaching creams to speed the process)bleaching creams to speed the process)
§§ History of Keloid scarring in familyHistory of Keloid scarring in family

55 Tissue InteractionsTissue Interactions
Thermal Relaxation Time (TRT)Thermal Relaxation Time (TRT)

§§ Amount of time required for a target to dissipate heat (time to Amount of time required for a target to dissipate heat (time to return to ½ of return to ½ of 
peak temperature)peak temperature)
§§ Smaller objects have shorter TRT’s Smaller objects have shorter TRT’s –– will get hotter, faster than larger will get hotter, faster than larger 
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objects, and then lose their heat more quicklyobjects, and then lose their heat more quickly

56 Tissue InteractionsTissue Interactions
Thermal Relaxation Time (TRT)Thermal Relaxation Time (TRT)

§§ To “kill” an object with heat (i.e. hair follicle), the clinicalTo “kill” an object with heat (i.e. hair follicle), the clinically effective dose of ly effective dose of 
light must be delivered in a time shorter than its TRT light must be delivered in a time shorter than its TRT –– otherwise it will shed otherwise it will shed 
the heat and survive.the heat and survive.

57 Tissue InteractionsTissue Interactions
Thermal Relaxation Time (TRT)Thermal Relaxation Time (TRT)

§§ To spare adjacent structures that also might absorb the light (eTo spare adjacent structures that also might absorb the light (epidermis), the pidermis), the 
time period should be longer than its TRT time period should be longer than its TRT –– so that it can dissipate the heat so that it can dissipate the heat 
and survive.and survive.

58 Tissue InteractionsTissue Interactions
Typical Thermal Relaxation TimesTypical Thermal Relaxation Times

§§ Hair Follicle Hair Follicle –– 4040--100 milliseconds100 milliseconds
larger follicles have longer timeslarger follicles have longer times

§§ Epidermis Epidermis –– 33--10 milliseconds10 milliseconds

59 Tissue InteractionTissue Interaction
Laser PulsingLaser Pulsing

§§ Repetition Rates (frequency) of the laser pulse (usually in pulsRepetition Rates (frequency) of the laser pulse (usually in pulses per second) es per second) 
relate mostly to convenience for the user, and comfort for the prelate mostly to convenience for the user, and comfort for the patient. Slower atient. Slower 
repetition rates take longer, but allow for better heat dissipatrepetition rates take longer, but allow for better heat dissipation so that it ion so that it 
usually is less painful for the patient and better tolerated.usually is less painful for the patient and better tolerated.

60 Aesthetic ProceduresAesthetic Procedures
NonNon--ablative Skin Rejuvenationablative Skin Rejuvenation

§§ A variety of lasers, other light sources (IPL) or RF electricityA variety of lasers, other light sources (IPL) or RF electricity may be used.may be used.
§§ Works by causing nonWorks by causing non--destructive deep dermal heating, which in turn creates a slight destructive deep dermal heating, which in turn creates a slight inflammatory inflammatory 

reaction.reaction.
§§ The natural healing process induced by the inflammation creates The natural healing process induced by the inflammation creates the rejuvenation through enhanced the rejuvenation through enhanced 

collage production and tightening of skin.collage production and tightening of skin.
§§ Multiple treatments are requiredMultiple treatments are required

61 Aesthetic ProceduresAesthetic Procedures
NonNon--ablative Skin Rejuvenationablative Skin Rejuvenation

§§ A variety of lasers, other light sources (IPL), or RF electricitA variety of lasers, other light sources (IPL), or RF electricity may be used including:y may be used including:
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Yellow light pulsed dye or CuBr lasers (578Yellow light pulsed dye or CuBr lasers (578--595nm)595nm)
Diode lasers from ~ 810Diode lasers from ~ 810--1500nm1500nm
Nd:Yag lasers at 1064nmNd:Yag lasers at 1064nm
others others ----

62 Aesthetic ProceduresAesthetic Procedures
Ablative Skin ResurfacingAblative Skin Resurfacing

§§ Er:Yag much more superficial than COEr:Yag much more superficial than CO22 laser ablations (only 20laser ablations (only 20--5050u u depth with Er:Yag)depth with Er:Yag)
§§ Er:Yag less painful than COEr:Yag less painful than CO22 because it avoids the depth of most of the nervesbecause it avoids the depth of most of the nerves
§§ Significantly less down time with Er:Yag for healing than COSignificantly less down time with Er:Yag for healing than CO22 laser ablationslaser ablations
§§ Er:Yag much safer on dark skin than COEr:Yag much safer on dark skin than CO22 because it is very superficial and avoids “debecause it is very superficial and avoids “de--melanizing” the melanizing” the 

skin, which otherwise could cause severe, long term hyposkin, which otherwise could cause severe, long term hypo--pigmentary changes in the dark skin.pigmentary changes in the dark skin.

63 Aesthetic ProceduresAesthetic Procedures
Ablative Skin ResurfacingAblative Skin Resurfacing

§§ COCO22 laser ablation is much more aggressive and can produce more dralaser ablation is much more aggressive and can produce more dramatic results, at matic results, at 
the price of significantly increased recovery time and discomforthe price of significantly increased recovery time and discomfort.t.
§§ Fractional COFractional CO22 laser ablation is a method that avoids complete ablation of thelaser ablation is a method that avoids complete ablation of the surface, surface, 

so results in less disfigurement and quicker healing.so results in less disfigurement and quicker healing.

64 Aesthetic ProceduresAesthetic Procedures
Pigmented LesionsPigmented Lesions

§§ Removal of lesions such as freckles, age spots, lentigenes, etcRemoval of lesions such as freckles, age spots, lentigenes, etc
§§ Green light lasers such as CuBr, KTP or Argon are primarily usedGreen light lasers such as CuBr, KTP or Argon are primarily used, including , including 

green light diodes.green light diodes.

65 Aesthetic ProceduresAesthetic Procedures
Vascular LesionsVascular Lesions

§§ Removal of lesions such as port wine stains, Removal of lesions such as port wine stains, telangiectasiatelangiectasia, rosacea, cherry , rosacea, cherry angiomasangiomas, etc, etc
§§ Yellow light lasers such as Pulsed Dye or CuBr are primarily useYellow light lasers such as Pulsed Dye or CuBr are primarily used, but can also use green light KTP or d, but can also use green light KTP or 

green diodes for smaller areasgreen diodes for smaller areas
§§ Initial target is the oxygenated hemoglobin within the red bloodInitial target is the oxygenated hemoglobin within the red blood cells in the capillaries. They then pass cells in the capillaries. They then pass 

their heat into the capillary wall through conduction and the vetheir heat into the capillary wall through conduction and the vessel immediately or gradually atrophies ssel immediately or gradually atrophies 
and absorbs.and absorbs.

66 Laser SafetyLaser Safety
Applicability of ANSI Z136.3 StandardsApplicability of ANSI Z136.3 Standards
Applies to ALL Health Care Settings IncludingApplies to ALL Health Care Settings Including

§§ Hospitals & Surgery CentersHospitals & Surgery Centers
§§ Small medical clinics & officesSmall medical clinics & offices
§§ Mobile laser vans & servicesMobile laser vans & services
§§ Medical Spas & Cosmetic CentersMedical Spas & Cosmetic Centers
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§§ Anywhere a laser is used on a personAnywhere a laser is used on a person

67 Laser SafetyLaser Safety
ANSI LASER HAZARD CLASSIFICATIONS IANSI LASER HAZARD CLASSIFICATIONS I--IVIV

§§ Based on the ability of the energy to injure personnel or the paBased on the ability of the energy to injure personnel or the patienttient
§§ All Surgical Lasers are Class IVAll Surgical Lasers are Class IV
§§ Class IV Class IV –– all precautions required all the time in the NHZ (wear safety gall precautions required all the time in the NHZ (wear safety g lasses)lasses)
§§ Anything over 0.5w average power or anything that burns eye or sAnything over 0.5w average power or anything that burns eye or skin is Class IVkin is Class IV

68 Laser SafetyLaser Safety
Medical Laser Safety OfficerMedical Laser Safety Officer

§§ Appointed by the facility administrationAppointed by the facility administration
§§ Administers the Laser Safety ProgramAdministers the Laser Safety Program
§§ May or may not run actual equipmentMay or may not run actual equipment
§§ No particular background nor education requiredNo particular background nor education required
§§ Utilizes many different resources in order to manage the Laser SUtilizes many different resources in order to manage the Laser Safety Programafety Program
§§ Required by ANSI in all health care facilities that utilize laseRequired by ANSI in all health care facilities that utilize lasers. (Including medical spas & rs. (Including medical spas & 

offices)offices)

69 Laser SafetyLaser Safety
Medical vs. Industrial/Scientific LSO’sMedical vs. Industrial/Scientific LSO’s

§§ Both are required by ANSI to be appointed by their respective faBoth are required by ANSI to be appointed by their respective fa cilitiescilities
§§ Industrial/Scientific based upon Industrial/Scientific based upon 

ANSI 136.1ANSI 136.1
§§ Medical based upon ANSI 136.3Medical based upon ANSI 136.3
§§ Need for measurements for Medical LSO’s is minimized because of Need for measurements for Medical LSO’s is minimized because of Laser Classification Laser Classification 

scheme required of medical laser manufacturersscheme required of medical laser manufacturers

70 Laser SafetyLaser Safety
Administrative ControlsAdministrative Controls
LSO responsibilities:LSO responsibilities:

It is for overall management of the safety program to include edIt is for overall management of the safety program to include education of staff,  protective ucation of staff,  protective 
measures implemented (safety glasses), program monitoring, etc.measures implemented (safety glasses), program monitoring, etc.

It is NOT to establish or enforce clinical treatment parameters It is NOT to establish or enforce clinical treatment parameters or protocols or protocols –– they they 
implement those established by their medical director.implement those established by their medical director.

71 Laser SafetyLaser Safety
Administrative ControlsAdministrative Controls
LSO responsibilities:LSO responsibilities:

§§ Standard Operating ProceduresStandard Operating Procedures
§§ Documentation of Laser TrainingDocumentation of Laser Training
§§ Documentation of Laser ServiceDocumentation of Laser Service
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§§ Annual Laser Safety Audits conductedAnnual Laser Safety Audits conducted
§§ Establishment of Credentialing standardsEstablishment of Credentialing standards

72 Laser SafetyLaser Safety
Nominal Hazard Zone (NHZ)Nominal Hazard Zone (NHZ)
§§ Area where eye or skin burn really occurs (Where the MPE is exceArea where eye or skin burn really occurs (Where the MPE is exceeded)eded)
§§ Can be designated the entire room, but is not required to beCan be designated the entire room, but is not required to be
§§ The NHZ is determined solely by the Medical Laser Safety OfficerThe NHZ is determined solely by the Medical Laser Safety Officer using manufacturer using manufacturer 

recommendations, their own informed judgment, or measurement or recommendations, their own informed judgment, or measurement or equivalent means.equivalent means.

73 Laser SafetyLaser Safety
Laser Treatment Controlled Area (LTCA)Laser Treatment Controlled Area (LTCA)

§§ The entire laser room, or a designated area in a very large roomThe entire laser room, or a designated area in a very large room
§§ Signs required on all entrywaysSigns required on all entryways
§§ Safety glasses provided, but are not required to be worn until wSafety glasses provided, but are not required to be worn until within the NHZithin the NHZ
§§ Occupied only by authorized personnel trained in Laser SafetyOccupied only by authorized personnel trained in Laser Safety

74 Laser SafetyLaser Safety
Laser Operator FunctionsLaser Operator Functions
§§ Ensure policies/procedures followedEnsure policies/procedures followed
§§ Signs on doors & windows covered when applicable.Signs on doors & windows covered when applicable.
§§ Glasses available, and worn in NHZGlasses available, and worn in NHZ
§§ Aiming beam checked for alignment with surgical beam on Aiming beam checked for alignment with surgical beam on every caseevery case. (when they are . (when they are 

different lasers)different lasers)
§§ Must be personnel that are authorized by the facility & trained Must be personnel that are authorized by the facility & trained both in Laser Safety & both in Laser Safety & 

Operation of the Laser.Operation of the Laser.

75 Laser SafetyLaser Safety
Safety PracticesSafety Practices
Laser Nurse / Technician OperatorLaser Nurse / Technician Operator

§ Post Laser Signs on room entrances & ensure glasses are available & worn in the NHZ
§ Monitor room for compliance with laser safety policies

§ It is NOT their responsibility to ensure that physicians use the correct laser parameters.
§ If they are a sole aesthetic operator they use parameters within guidelines as previously determined by their physician 

director/supervisor.

76 Laser SafetyLaser Safety
Eye Eye –– Skin HazardsSkin Hazards

§ Hazard levels for eyes are determined by a value known as the MPE – Maximum Permissible 
Exposure (MPE) level for the cornea or retina.

§ Safety Glasses Optical Density value is designed to keep the MPE below the hazard level.
§ Laser Safety Glasses are NOT designed to protect from direct impacts of the laser into the eyes 

through the glasses (reflections only).

77 Laser SafetyLaser Safety
Retinal Hazards Retinal Hazards –– Depends on WavelengthDepends on Wavelength
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§§ All wavelengths which pass through fluidAll wavelengths which pass through fluid
§§ Incorporates all visible light lasersIncorporates all visible light lasers
§§ Between approximately 300nm Between approximately 300nm –– 2000nm2000nm
§§ Practical difference between hazards of visible vs. infrared. (BPractical difference between hazards of visible vs. infrared. (Because of aversion ecause of aversion 

response)response)
§§ Ho:Yag on up are Retina Safe, & Ar:Fl on downHo:Yag on up are Retina Safe, & Ar:Fl on down
§§ Lens of eye increases power density on Retina by 100,000 times.Lens of eye increases power density on Retina by 100,000 times.

78 Laser SafetyLaser Safety
Aversion ResponseAversion Response
§§ The body’s reaction to “jerk” away from bright light sources (avThe body’s reaction to “jerk” away from bright light sources (aversion to bright light)ersion to bright light)
§§ Considered to be 0.25sConsidered to be 0.25s
§§ Those visible lasers that cannot exceed the MPE (Maximum PermissThose visible lasers that cannot exceed the MPE (Maximum Permissible Exposure ible Exposure 

level) within this time are considered eyelevel) within this time are considered eye--safesafe
§§ The aversion response time is not fast enough to guarantee proteThe aversion response time is not fast enough to guarantee protection from Class IV ction from Class IV 

lasers, but it would reduce one’s exposurelasers, but it would reduce one’s exposure

79 Laser SafetyLaser Safety
Corneal Hazards Corneal Hazards –– Depends on WavelengthDepends on Wavelength

§§ All wavelengths which do NOT pass through fluid All wavelengths which do NOT pass through fluid 
§§ From 2000nm on up, and 300nm on downFrom 2000nm on up, and 300nm on down
§§ Includes CO2, Er:Yag, Ho:Yag and Ar:Fl excimer.Includes CO2, Er:Yag, Ho:Yag and Ar:Fl excimer.

80 Laser SafetyLaser Safety
Laser Protective EyewearLaser Protective Eyewear

§§ Should always be worn within the NHZShould always be worn within the NHZ
§§ Does NOT guarantee protection from direct impactsDoes NOT guarantee protection from direct impacts from the laser beam for retinal hazards (It is MOST from the laser beam for retinal hazards (It is MOST 

IMPORTANT to not allow the beam to be directed toward one’s faceIMPORTANT to not allow the beam to be directed toward one’s face))
§§ Must be labeled according to the Wavelengths & Optical Density (Must be labeled according to the Wavelengths & Optical Density (O.D. or degree of protection).O.D. or degree of protection).
§§ O.D. is a logarithm. I.E 10O.D. is a logarithm. I.E 1044 = OD 4, so a change from 4= OD 4, so a change from 4--7 is a 1000 fold increase in attenuation. 7 is a 1000 fold increase in attenuation. 

(tenfold for each unit of O.D.) Higher numbers offer more protec(tenfold for each unit of O.D.) Higher numbers offer more protection.tion.

81 Laser SafetyLaser Safety
Safety PracticesSafety Practices
Glass TransmissionGlass Transmission

§§ Lasers that don’t transmit through glass include COLasers that don’t transmit through glass include CO22, Er:Yag, Ar:Fl, and present , Er:Yag, Ar:Fl, and present 
superficial corneal burn hazards.superficial corneal burn hazards.
§§ Glass in optics of scopes & instruments afford protection to theGlass in optics of scopes & instruments afford protection to the viewerviewer
§§ Window glass affords protection to outside viewers so that no coWindow glass affords protection to outside viewers so that no coverings are required verings are required 

(for those lasers listed above)(for those lasers listed above)

82 Laser SafetyLaser Safety
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Window CoveringsWindow Coverings

§§ Must be flame retardant when usedMust be flame retardant when used
§§ Applies only to wavelengths that transmit through glassApplies only to wavelengths that transmit through glass
§§ Required only when the window is located within the NHZ of the rRequired only when the window is located within the NHZ of the room.oom.
§§ Any material opaque to the wavelength is sufficientAny material opaque to the wavelength is sufficient
§§ Consideration given to use of barriers at doorways in special ciConsideration given to use of barriers at doorways in special circumstancesrcumstances

83 Laser SafetyLaser Safety
Safety Practices Safety Practices –– Instrument ReflectionsInstrument Reflections

§§ Not a major practical problem, but a consideration around sensitNot a major practical problem, but a consideration around sensitive areas (esp. the eye).ive areas (esp. the eye).
§§ Ebonizing instruments just creates a black color and doesn’t affEbonizing instruments just creates a black color and doesn’t affect the reflection much ect the reflection much –– especially especially 

from IR lasers.from IR lasers.
§§ Anodizing an instrument creates a “roughened” microAnodizing an instrument creates a “roughened” micro--surface on the instrument that helps to disperse surface on the instrument that helps to disperse 

the reflection. the reflection. 
§§ The major problem is reflection from a flat metal surface in cloThe major problem is reflection from a flat metal surface in close proximity to a sensitive area (i.e. eye, se proximity to a sensitive area (i.e. eye, 

teeth, etc.)teeth, etc.)

84 Laser SafetyLaser Safety
Fire HazardsFire Hazards

§§Water available for quenching flames (irrigation solutions on baWater available for quenching flames (irrigation solutions on backstand are ckstand are 
OK)OK)
§§ Fire Extinguisher prominently positioned in the laser room, or oFire Extinguisher prominently positioned in the laser room, or otherwise therwise 

immediately availableimmediately available

85 Laser SafetyLaser Safety
Laser “Radiation”Laser “Radiation”

§§ NonNon--ionizing type of radiation (not like Xionizing type of radiation (not like X--RayRay
(lasers emit light (lasers emit light –– a radiant body)a radiant body)
§§ Used on warning signs and labelsUsed on warning signs and labels
§§ Wavelength of the “radiation” must be listed on the warning signWavelength of the “radiation” must be listed on the warning signss
§§ No hazard during pregnancyNo hazard during pregnancy

86 Laser SafetyLaser Safety
Indirect Laser HazardsIndirect Laser Hazards
(Non(Non--Beam Hazards)Beam Hazards)

§§ Laser PlumeLaser Plume
§§ Electrical Electrical –– this is probably the most significant hazard to Repair Technicithis is probably the most significant hazard to Repair Technicians, including ans, including 

direct laser beam hazards, but for other personnel is not much ddirect laser beam hazards, but for other personnel is not much d ifferent than other ifferent than other 
surgical equipmentsurgical equipment
§§ Dyes & SolventsDyes & Solvents
§§ Laser GasesLaser Gases

87 Laser SafetyLaser Safety
Safety PracticesSafety Practices
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Aesthetic Procedures performed by nonAesthetic Procedures performed by non--medical personnelmedical personnel

Even though a well trained nonEven though a well trained non--medical technician can very effectively perform aesthetic medical technician can very effectively perform aesthetic 
laser procedures, the most significant risk is that they may mislaser procedures, the most significant risk is that they may misdiagnose or miss entirely a diagnose or miss entirely a 
skin condition that is detrimental to the patient. This is why mskin condition that is detrimental to the patient. This is why many state’s have varying any state’s have varying 
requirements of “physician supervision” for these procedures.requirements of “physician supervision” for these procedures.


