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Chromophore: Any component of tissue that absorbs light photons
* The most absorbent chromophores in biological tissue are:
e Water, Melanin, Cytochrome C and Haemoglobin.

Water Melanin  Cytochrome C Haemoglobin
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Power Density
Measured in Watts per square centimeter
W/cm 2
Measures concentration of the laser light

Determines the nature of the laser-tissue
interaction, i.e. photothermal, photochemical etc.
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ANSI Laser Standard Classifications

Class 1: 0-0.4 microwatts

Class 2: 0.4-1.0 mW

Class 3A:1-5 mW

Class 3B:5-500 mW

Class 4: >500mW

(Laser Printer, CD)

(pointer, range finder)

(firearm sights, pointers, therapy)
(light shows, spectrometry, therapy)

(surgery, industry, therapy)



Three Laser
Delivery Modes

* Continuous Wave (CW)
* 0.1 to 18 Watts

* Frequency Modulation
*1-20,000 Hz
* Pulse frequency

* Intense SuperPulse

e 12-20 Watt Peak Power
* Average up to 6-12 watts

Time/Duration

CONTINUOUS WAVE

Tima/Duration

Duty
Cycle

FASTER MODULATION

|

SUPERPULSE

Operate in continuous wave only or combine format
modes for enhanced treatment protocols.
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Clinical Applications

MUSCULOSKELETAL CONDITIONS

Laser therapy penetrates deep into soft tissues, joints and bones, it provides energy to the cells enhancing the
natural regenerative processes. By accelerating tissue metabolism and microcirculation, cells assimilate nutrients and
get rid of waste and inflammatory products more efficiently. As a result tendons, ligaments and muscles repair

faster, with less scarring and reduced pain and inflammation.

e Repetitive strain injuries
e Neck and back pain
e Osteoarthritic joint pain
e Acute and sport injuries
e Musculoskeletal conditions post-pregnancy
e Post-surgical rehabilitation
e And many more disorders



Clinical Applications

PAIN MANAGEMENT

Laser therapy regulates nerve activity, improving functionality in damaged nerve cells, altering nerve pain
perception, and reducing local inflammatory processes.

e Osteoarthritic pain
e Neck and back pain
e Fibromyalgia and Polymyalgia
e Chronic wrist and hand pain
e Sport injuries
e Scar hypersensitivity
e Plantar Fascitis
e People unable to take analgesic drugs



Clinical Applications

WOUND HEALING

Laser therapy optimises fibroblast proliferation, increases microcirculation, tissue oxygenation and cellular

nutrition.
Wounds treated with the K-Laser are proven to heal faster, with increased tensile strength and reduced scar

formation, preventing wound dehiscence.

e Diabetic wounds
e Non-healing ulcers
e Post-surgical wounds
e Burns
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increased ATP production

= : modulation of ROS
near infrared light 1 induction of transcription factors, cell
Molecules (H20, Hb, cit C) gmx;r:::lg::r matrix deposition
absorb laser light

Huang YY, Sharma SK, Carroll J, Hamblin MR. Biphasic dose response in low level light
‘therapy - an update. Dose Response. 2011,9:602-18



Medical Science of Laser Therapy (04:13/46:18)

MEDICAL SCIENCE SUPPORTING EFFECTS OF LASER THERAPY:
CELULAR MECHANISMS AND BIOLOGICAL EFFECTS

. 1. Tissue healing: common + specific
Molecules (H20, Hb, cit C) phenomena
absorb laser light . wound healing: post-sx wounds,
second intention, ulcers
increased ATP production . muscle, tendon and ligament repair
modulation of ROS e ~ bone healing
induction of transcription

factors, cell proliferation nerve repair
nearinltf ' extracelullar matrix deposition 2. Anti-inflammatory
. Mechanisms
Homlmo m @ wmscrign - . Different tissues: joints, mucosas,
\\& "z o~ etc

"Sc‘_ 3. Anti-edema

4. Analgesia

%‘? MR . Effects on pain management

Analgesia in different conditions
5. Potential risks
6. Integration with other therapies




Low-Level Laser Therapy Facilitates Superficial Wound Healing in Humans: A

Triple-Blind, Sham-Controlled

Measurement:

3500 +
M Treated laser
1000 O Untreated laser
1 O Treated sham
@ Untreated sham
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Day

t Different from sham group (P < 0.05).
* Different from the untreated wound (P < 0.05).

* Wound area up to 20 days post wound

Results:

* The LLLT resulted in enhanced healing as
measured by wound contraction.

* The untreated wounds in subjects treated
with LLLT contracted more than the wounds
in the sham group, so LLLT may produce an
indirect healing effect on surrounding tissues.

Hopkins et a;. (2004) J Athletic Training
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Phototherapy Promotes Healing of Chronie Diabetic Leg
Ulcers That Falled to Respond to Other Therapies
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imb Blow Flow After Class IV
Laser Therapy

* Modulating Circulation would

promote healing by controlling
post-injury ischemia, hypoxia,

oedema and secondary tissue
damage.

* No studies have quantified these

responses to laser therapy

Journal of Athletic Training 2012
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Limb Blood Flow After Class 4 Laser Therapy

Kelly A. Larkin, MS, CAT(C)*; Jeffrey 5. Martin, PhD"; Elizabeth H.
Zeanah, M5*; Jerry M. True, DC, FIACNt; Randy W. Braith, PhD~;

Paul A. Borsa, PhD, ATC, FACSM*
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Limb Blow Flow After Class IV Laser Therapy

* Double-blinded, Crossover study * “Class 4 Lasers can emit greater
photonic energy in a shorter

* 10 Healthy, college men _ =
time than Class 3B laser within

* No hnlstory of injury or producing an appreciable rise in
cardiovascular conditions tissue temperature. This higher

* K-Laser used to treat biceps power becomes important when
brachii muscle in grid pattern treating injuries to deeper

« Placebo, 1W, 3W and 6W power tissues such as ligaments, |
dosages muscles, tendons and cartilage.”

* Plethysmography measures
blood flow changes



Results

* 3W power pulsing mode 50% * “Improved circulation is

* Significantly enhanced blood flow considered one of the laser
at 4 minutes during treatment vs therapy’s greatest contributions
Baseline to soft tissue healing after injury.”

. and maintained improved blood

flow 2 minutes post treatment

“Our results show a dose-dependent effect of Class 4 laser therapy in a
human clinical model....effective, non-invasive treatment modality to

improve blow flow and promote tissue healing.”



Diabetes Care 2015

* Guy’s & St Thomas Hospital
e Tertiary Diabetic Ulcer Unit

* Recruitment — non-healing diabetic ulcers (>3
yrs)
e Standard Podiatry and Medical therapy versus

Additional K-Laser Therapy

* 80% healed within 12 weeks on K-Laser (av. 4.6

weeks)

* 0% healed within 12 weeks non-K-Laser placebo

group

Diabetes Care Volume 38, wem 2015
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A Pilot Study to Evaluate the Efficacy of
Class IV Lasers on Non-Healing
Neuroischemic Diabetic Foot Ulcers in
Patients With Type 2 Diabetes

Diabetes Care 2015;38:¢1-e2 | DO 10.2337/dc15-0774

Diabetic foot ulcers (DFUsS) represent a
disabling complication of diabetes that
has a devastating impact on the guality
of life and predict lower-limb amputa-
tion and premature mortality (1). De-
spite best practice, 30—40% of DFUs do
not heal within 12-20 weeks {2). Nowel
therapeutic agents have been tested in
clinical trials and it has been estimated
that —30-50% of patients with neuro-
pathic DFUs receiving these new treat-
ments have healed by 12-20 weeks (3).
Laser therapy, delivered with devices
emitting one or two wavelengths, has
been reported as an adjunctive proce-
dure that promotes the healing of chronic
diabetic wounds by increasing the blood
flow and the release of growth factors
and by reducing the inflam mation (4).

In this pilot study, we have been the
first to investigate the efficacy of an ad-
vanced dass IV laser [emitting four
wavelengths) on Wagner stage 1 and 2
neurcischemic DFUs of five patients
with type 2 diabetes who were nonre-
sponsive to conventional treatment for
at least 12 weeks. Laser treatment was
delivered once a week prior to standard
care and dressing. As a control we se-
lected patients with similar DFUs and
clinical characteristics treated within
our department with standard care. In
the laser-treated group, age was 58.2 *
3.6 years (mean * SEM, range 47-66)
and mean duration of diabetes was

204 * 2.1 years. Arthe ime of enrollment,
glycosylated hemoglobin (HbA,;.) was
9.0 * 0.8% (74.6 = 8.4 mmol/mal). All
|laser-treated patients had preserved re-
nal function [estimated glomerular filtra-
tion rate [eGFR] 72 = 8.3 mL/min) and
moderate to severe peripheral artery
disease, defined as 20-45% and 50—
S5% diameter reduction in at least one
of the arterial segments from aorto-iliac
to popliteal segments on an arterial du-
plex scan. The mean size of the ulcers
was 2.4 * 1.0 em®. The control group
of six patients with type 2 diabetes re-
celved standard care and had similar
uleer duration and size; comparable gly-
cemic control, age, diabetes duration,
and e5FR; and similar degree of periph-
eral artery disease (Table 1). Standard
care for DFUs, including antibiotic treat-
ment, dressing, and off-loading, wassim-
ilar in both groups. Within the 12-week
follow-up, four of five laser-treated
patients (B0%) had a complete ulcer res-
olution (most ulcers healed after 4.6
weeks). In the control group, no ulcer
healing occurred by week 12,

Alimited number of small clinical trials
and case studies evalu ating the effects of
laser devices with lower power and one
or two wavelengths on DFUs have previ-
ously reported positive outcomes (4).
However, because of the heterogeneity
in the methodology, findings from these
studies have not been consistent. The
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Tim Amar,” Alpa Lokhani? ond
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laser used in this pilot study is the first
example of a high-powered device with
four wavelengths concomitantly acting
on multiple metabolic prooesses that ac-
celerate the wound healing: simulation
of eytochrome-C cxidase, an increase in
angiogenesls, and improvement in blood
perfusion (5).

Taking into consideration the limitations
of this proof-of-concept study, our findings
indicate that laser therapy delivered by a
class IV laser can significantly impact the
healing process of neuroischemic DFUSs re-
fractory to standard treatment Random-
ized controlled dinical trials with this new
laser device in larger populatiors are re-
quired to confirm our results.
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St Thomas’ Case Studies
15" August 29" August

3 K-Laser sessions



Laser Therapy Inhibits Tumor Growth in Mice by Promoting Immune Surveillance and
Vessel Normalization
Ottaviani Giulia *®, Martinelli Valentina ®, Rupel Katia *", Caronni Nicoletta“, Naseem Asma ¢,

Zandona Lorenzo ©, Perinetti Giuseppe # Gobbo Margherita ® Di Lenarda Roberto ®, Bussani Rossana ©,
Benvenuti Federica ¢, Giacca Mauro “, Biasotto Matteo ?, Zacchigna Serena bes

Laser therapy, recently renamed as photobiomodulation, stands as a promising supportive treatment for oral mu-
cositis induced by oncological therapies. However, its mechanisms of action and, more importantly, its safety in
cancer patients, are still unclear. Here we explored the anti-cancer effect of 3 laser protocols, set at the most com-
monly used wavelengths, in B16F10 melanoma and oral carcinogenesis mouse models. While laser light in-
creased cell metabolism in cultured cells, the in vivo outcome was reduced tumor progression. This striking,
unexpected result, was paralleled by the recruitment of immune cells, in particular T lymphocytes and dendritic
cells, which secreted type | interferons. Laser light also reduced the number of highly angiogenic macrophages
within the tumor mass and promoted vessel normalization, an emerging strategy to control tumor progression.
Collectively, these results set photobiomodulation as a safety procedure in oncological patients and open the way
to its innovative use for cancer therapy.

© 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
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Variable

Swallowing
Lips

Saliva
Tongue
Mucosa

Oral hygene

&0
47
27
40
93
40

Class IV laser therapy as treatment for chemotherapy-induced
oral mucositis in onco-haematological paediatric patients: a
prospective study

Results. All patients demonstrated improvement
in pain sensation, and all mucositis was fully
resolved at the 11-day follow-up wvisit, with no
apparent side effects. Laser therapy was well toler-

Multicenter randomized, double-blind controlled trial to
evaluate the efficacy of laser therapy for the treatment of

severe oral mucositis induced by chemotherapy in children:

laMPO RCT
20 0.02
27 0.02
0 NS
20 0.03
0 0.001
13 NS

ded
side
ects
of therapy — biostimulation, antiintlammation,
antimicrobic, and antalgic — strongly encour-
age to consider HPLT part of everyday practise
in the management of oncological paediatric
patients affected by OM.

International Jo of Paediatric Dentistry 2015



Wounds o
Post Inguinal-Hernia Surgery

Effects of Low-Level Lasar Therapy on Pain and Scar

Formation Afer Inguinal Herniation Surgary {Human) B
A Randomized Controted Single-Blind Study ‘ 5 Ay AT
D T N T T e Ny )
Sarhagn L s Pava Carwaiha, M 5" Paci Séeglo Aciona U 57 Fabi Kamareom. M5 ° » *T T YN YY N S
Mercads Dale Conte Cramsced, MG ardd Mo Acencide Oomsto MO — -
- " ' ~. -
- 1266% Lower Score - 82% Better Malleability
d” - — -— -;u - ’S SR 1 _ 4 —
0% 7| [Orass 25 .._IMH T
d I Wm0 T B Aminio ]
0z g —— 20 .
' §°-3° 3 s 15 ! .
i | 2 B - |
£ o ;
3 e, l 3 et o us —_— |
0% Rl 1
{| ope | 25 |
e K ¥ o : .
Oxpevtwentsigrocp __ Conool growp Erpormartyl prous Comeal grove

FIG, L Compersaon of s thickness (o) between G

od NIG.2 Compursos of total VS5 moees betwewn G 1 and G2

Compa tson of pltabribity soomes beteom G and G2

VS » Vancowver Scar Scale - meciures vascularity,
Perg bt thickness, pliakility, and pigmentation

Dose: 13 J/em? n=28



Medical Science of Laser Therapy (17:26/46:18)

HEALING AND REPAIR OF TENDONS AND LIGAMENTS

INCREASE IN COLLAGEN PRODUCTION AND TYPE 1
COLLAGEN %

Reddy GK, Stehno-Bittel L, Enwemeka CS. Laser photostimulation of
collagen production in healing rabbit Achilles tendons. Lasers Surg Med
1998;22:281-7.

increase in collagen production in the tenotomized rabbit Achilles tendon

BETTER ALIGNEMENT OF FIBERS

TABLE 1. Descriptive Measurement of Optical Delay
o R . (nm) Corresponding to Alignment of Collagen Fibers
Oliveira FS, Pinfildi CE, Parizoto ls¥lehli{le=1t e PR e
~ L
NA, et a | Effect of low level laser JEGHEIES 4 o
therapy (830 nm) with different between gm“’:zfl o o
therapy regimes on the process of dstarjdard'an? M Groupinn P p
tissue repair in partial lesion ays applicalion gy ey 62.18 9.27
calcaneous tendon. Lasers Surg group Group V 4622 259
Med. 2009 Apr;41(4):271-6. Group I (standard); Group II (control); Group Il (3 days);
Group IV (5 days); Group V (7 days application).

INCREASE IN TENSILE STRENGHT

Fung DT, Ng GY, Leung MC, Tay DK. Therapeutic low energy laser improves the
mechanical strength of repairing medial collateral ligament. Lasers Surg Med 2002;31:91-6.
660 nm, 31.6 J/em2 and 63.2 J/cm2, transected medial collateral ligaments in rats




Medical Science of Laser Therapy (18:17/46:18)

TENDINITIS, SPRAINS, POSTOPS OF TENDON SUTURES

If LT is used in combination with US it is advisable to use LT first and then US I

The amount of type | collagen found in groups 2 (US), 3 (LLLT), and 5 (LLLT+US) was significantly higher than that in
the control group (P 10L01), but no significant differences were found between treatment groups. The highest % of type

| collagen was scored in the Laser+US group (830nm, 40 mw, 1.4 W/cm2, daily x 5 days, starting 1min after injury)

TABLE 1. Measurements (Mean ¢ Standard Deviation) of Optical Retardation and Percentage of Types I and 111
Collagen in the Different Study Groups

Groups Optical retardation (nm) Type I collagen (%) Type I collagen (%)
Groupl (control) 335(£27) 44(£33) 60.5 ( +22)
Group 2 (US) 423(£7.1) 1251 (4+4.4) 51.5(411.63)
Group 3 (LLLT) 44.1(£123) 12.3 ( £5.5) 47 (£ 18.9)
Group 4 (US + LLLT) 404 (£64) 127(£7.6) 48.55 ( £ 16.6)
Group 5 (LLLT + US) 42.7(£8.3) 15.2(£5.8) 46.7(+£9.9)

US, ultrasound; LLLT, low-level laser therapy.

Wood VT et al. Collagen Changes and Realignment Induced by Low-Level Laser Therapy and Low-
Intensity Ultrasound in the Calcaneal Tendon. Lasers in Surgery and Medicine 42:559-565 (2010)




LASER THERAPY VS. ULTRASOUND

Physiological Effect

Ultrasound

Increased Metabolism

Yes

Vasodilatation

Yes

Increased Pain Threshold

Yes

Increased Enzymatic Activity

Yes

Limited

Increased Membrane Permeability

Yes

Yes

Increased Ca++

Yes

No

Increased Mast Cell Degranulation Yes No
Angiogenesis Yes Yes
Increased Lymphocytes Yes No
Increased Collagen Synthesis Yes No
Nerve Regeneration Yes No
Osseointegration Yes No
Increased Fibroblasts Yes Yes
Improved Motor Nerve Conduction Yes No

Immediate post injury use

*OK over metal

*OK over broken skin
*OK over acute

*Easy over irregular parts
*No gel needed
*BIOSTIMULATION!
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EFFECT OF NEAR INFRARED LASER LIGHT on

MUSCLE FATIGUE

Wesley D. Dudgeon, Uniqua S, Roberson, Dandel J. Lander, Linda R. Jones.
Dept. of Health & Human Performance, Department of Physics and Astronomy

College of Charleston

COLLEGE of
CHARLESTON

SCHOOL OF EDUCATION,
HEALTH, AND HUMAN
PERFORMANCE

ABSTRACT

Laser therapy has been usod for many years %0 assist in wound
heaiing, attenuate inflammaton, and recuce pain, all with Se goal of
improving performance.  Recently, research has shown that low
intensity near infrared Sght improves aeorobic metabolsm v
cytochrome ¢ cxidase ssmulaton. PURPOSE: This study ams o
lock at the impact of low intenmty near rfrared Iight on musde
fatgue. In addson 1o BOO nm hght that &= known to stmulate
metabolsm, owr study incluces S05 nm lght that may work by
Impacting axypen - hemogiobin binding. METHODS: Young adults
(N=9) were randomly exposed (The Flexor Polios Longus, Flexor
Drgitorum Supericials and Flexor Digitorum Profundus muscles were
targeted) to amer 800-am laser ight (K-LaserlUSA, Frankln, TN), a
combiraton of 800 and S0%am ight or a placebo whie compietng
£0 maximal contractons on @ hand gnp dynamomeder (Model DHD-1,
Sachan Medical). The cadence for contracsion and relaxation was set
umng a multmadia platform and the force of each contraction was
recorded and used fo generate 2 forcetme curve. RESULTS: Both
freatment and control groups exhibited the axpocied decrease In
foroe peocduction, however the treatment groups showed less force
docrement than did ?e placedo growp (p=0.0121 for 800 nm anc
p=0.0101 for the combiraton). CONCLUSIONS: These data
indicate that treatment with an BO0-nm laser light dunng exerose may
attonuate muscular force docreases.  505-nm may mprove the
resuts. More work is neaded to determing the mechanisms of action.

ACKGROUND

Phototxomodulation -~ PEM Is @ nonthermal treatment, which can
ncluce visible or noar dared ighe, and at low dosos &5 hasmiess
o human tissue; interostingly however, when this light s
administored consistontly to a parbcular ste on the bocdy, it has
been shown 0 be beneficial n s efocts on muscle fatigue.

Pror to any testing, and following a comploted informed consent statoment,
hoght and body mass wore maasuned

Sudjocts had ter forearm measured from the midde of he madiad humesal
epicondyie to the winar stylowd process to detemine Soream length.

Subjocts then underaent a familarzason Tial where they wore shown how 0
use te hand grip dynamometer. They practced several maxmal contractions
where they squeezed the dynamometer as hard as possible for 1.5 seconds.
Supjocts wern also shown the lowlevel ight and were allowed 0 seo 1t
demor ona h stants forearm bedore hawving it cemonsirated
on their Sorearm.

Dunng the second and Tird visits $o low level ight or placobo treatment was
appled o the formarm (at locations egual 0 30% and 50% of the forearm
leng®) while sutyects performed 50 maxmal hand grip trafs. Each maximal
contraction lasted 1.5 seconcs and was seporated by 2.5 seconds. A recording
verbally instrucied the subtyect 90 squeeze and release for &l 50 repestions.
Prior %0 the first, and followng the last, maximal hand grp reflectance scans
wera performed,

Subjocts were told to engage in their nomal recreational activites bat agroed
not to engage In any new or additional resistance traning of other strenuous
actvites 24 hours prior 10 each visit. Additonally, sutjocts were instructed 0
oat a meal within Sour houss, bat not eat at least B0 minutas pnor to, each tnal.
Furthermore, subyects wil be rdormed that they may not consume any alcohol
in the 24 hours bedore aach tashng sesmon.

RESULTS
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660-nm LED Study
Drange in FR vs % Lght Reaching Muscie

. » some

Crrge in TR
.
-

W Serface Light Feacking the Musde
Companng the placebo group's fatigue rate 2 the LED Treatment
group (Microfight ML-830 LED) tosal of 18 J over 2.cm diameter area.
There was no signficant dfforence botwoon the two groups with a p
walue = 0.2442. Scheet of &l. Callage of Charloston 2014
K-Laser Study Responders
Change in FR vy, % Light Resching the Muscle
200nm

— LR E]

] ‘ ] 1l 1M} " " n
% Sartace Light Seaching the Muscle
Companing laser Seatment to placedo (K-Laser Cube 4, K-LASER
USA) 1.7W for 3 minutes 32 seconds for a totad of 360 J over a

» S0
Oaly & :::g‘ ol the Igmﬂr;acm;:c rruﬂ ;’" ::muw » ': 2 fornarm arma of approxmataty 40 cm?. There was no significant
e pian e s PPN, R difference betwoen o fatigue rate of placobo and the 800-nm Laser
¥ % & ¢ . )
fasca layers, Therefore, both absorption and scatienng reduce the arret Treotment group with  pvalue = 0. 1961
imensity of the ight mdciation and weakon the level of ight ' K-Laser Study Respo =
reoractng with the musde. Q 0OC«00 . nde
= D e T 0.00 050 1.00 L% Change In FR ws, % Light Reaching the Muscle
Depth (em) £00+90%nm
\ e — 1 This is a Monte Carlo simulation of Flux vs. Dep® for a participant, who was troated e
— 3 ' y - with 506 Ight. The thickness of T adipose layer was estimatod with skin fold ’ .
p -t N f \ measurements. This model ndudes Fascia. Each layer can be clearly soen by the . -~
], — ! ‘ =/ |k . vanying flux levels at cach Sssue cepth. I b
\ ‘ |2 : ; .
: \ ] i CONCLUSIONS Vi . ° s
) - 1 - These data show, for te first tme, the impact of adipose tissue and fascia on he Tt
‘ laser light that reaches e musclo. ' . . 0 1
= { . Nso novel, is the finding at 800nm + 908 nem laser troatment during exercise o o 5o U Mkl S Sl
' S i can attenuate $he deckne in force procucson, - - —— S
e, . Laser teatment with 300 + 50&nm. 1.7 W total it botween
~ W ™ Taken together, the prior findings of laser light impacts on metabolsm (800 nm Bio Lo el -2l "m, :ﬁvaefafnp;:::n of
impacts Cytochorme C) and hemoglobin (208nm) and our Snding of reduced soorod by w“'m' 2 By roun's fatiaus rate m:’:" canth
This graph from hitipo/ www. s ot-achon fatigue rate, suggest laser ight impacts skeletal musde metabalism. POKTSY mcobo group’s Gty o Y

shows e absorpton of 300 nm light by cytochrome ¢ cxddase in the
mitochondria and absorption of 505 nm light by hemoglobin.

« More work is nooded %0 determine o exact mechansms of action and tha most
effective laser froquencylintensity.

nohor'nnn rnawow;nmLMunupiwmapvmo 0.042




CTS treated with a Diode Laser: a controlled treatment of the Transverse

Carpal Ligament.

TABLE 5.

36 patients with mild to moderate degree of CTS

Randomised into 2 groups (laser and sham treatment)

2 weeks (10 minutes sessions, 5 times per week)

Assessment of symptomatic and functional changes

* Nerve conduction; Grip strength and Visual Analogue Scale (VAS)

HAND AND FINGER GRIP STRENGTH, AND NERVE CONDUCTION IN THE TwO STUDY GROUPS

RESULTS OF POST-TREATMENT AND TwO-WEEK FOLLOW-UP EVALUATION OF SYMPTOM AND FUNCTIONAL ASSESSMENT,

After 2 wk of treatment

At 2-wk follow-up

Laser group

Placebo group

Laser group

Placebo group

n =20 n =20 p n =20 n=20 p

Mean = SD Mean = SD Value Mean = SD Mean = SD Value
Symptom Severity Scale 21.67 = 0.58 25.53 + 0.62 0.138 19.35 = 0.63 28.71 = 0.85 0.0062
Functional Status Scale score 1311 %:0.63 17.04 = 0.70 0.121 11.04 = 0.43 19.60 = 1.02 0.0222
Grip strength (kg) 19.71 = 4.67 18.26 = 4.55 0.415 21.19 = 4.12 17.38 + 3.56 0.014°
Lateral prehension (kg) 536 + 1.56 462 + 1.38 0.201 533 =133 435 *+ 1.09 0.0432
Digital prehension (kg) 495 + 1.30 470 = 1.17 0.583 5.20 = 0.83 443 = 1.06 0.0412
SPL (ms) 3.75 0.2 3.81 = 0.11 0.243 3.67 = 0.21 3.80 = 0.11 0.0652
ML (ms) 403 + 033 414 = 0.18 0.364 3.87 = 0.30 410 = 0.21 0.053




CTS treated with a Diode Laser: a controlled treatment of the Transverse
Carpal Ligament.

10

&

VAN Score

Before

After 2-wk of
tfreatment

Follow-

up

[JLaser
. Placebd

Conclusion:

FIG. 1. Che anges in VAS pre- and post-treatment and dur-

ing follow-up in both of the groups (*p = 0.006 and **p =

0.001 on the Wilcoxon test; VAS , Visual Analog Scale).

o “LLT was effective in alleviating
pain and symptoms, and
improving functional ability in
finger and hand strength in those
with mild to moderate CTS with
no side effects.”

Chang W-D. et al. (2008



Medical Science of Laser Therapy (20:10/46:18)

PROMISING RESULTS IN STROKE PATIENTS

- Improved cerebral blood flow
after trans-cranial LT

- Decreased apoptosis after
experimental CNS hypoxia

- Enhanced neurogenesis (and
improved clinical outcomes)
observed in subjects receiving
transcranial LLLT following
stroke. Pulsed radiation more
effective than CW.

Lapchak PA, De Taboada L. Transcranial near infrared laser treatment (NILT) increases cortical
adenosine-5'-triphosphate (ATP) content following embolic strokes in rabbits. Brain Res
2010;1306:100 — 105.

Uozumi Y et al. Targeted Increase in Cerebral Blood Flow by Transcranial Near-Infrared Laser
Irradiation . Lasers in Surgery and Medicine 42:566-576 (2010)



Increase of Neuronal Sprouting and Migration Using 780nm LLLT

“Laser phototherapy irradiation accelerated neuron fibre
sprouting and neuronal cell migration. Laser cultures
contained much higher numbers of large sized neurons
(P<0.01) which formed densely branched, interconnected
networks of thick neuronal fibres.”

PHOTOTHERAPY FOR NEURONAL SPROUTING ANT MIGRATION 279

Fig. 3. Fifect ol laser irradiation on fiber outgrowth from cell-
MC aggregates cultured in NVR-Gel. Note branching of thick
nerve fibers in (B} (4 minutes) and (C) {7 minutes atier single
irradiation of 50 mW in comparison with (A) control, Original
magnification: 100x.

Fig. 5. Differences in nerve cell body size and liber oulgrowth
between controls and lascr irradiated cultures of rac embryonic
brain. A number of large neurons, bearing thick branched
neuronal fibers were obhserved in the irradiated cultures
iB: 1 minute and C: 4 minutes irradiation) as compared to
controls (A). Original magnification: 300x.

Lawsers i Surgery s Midivioe 4 1:277-281 2000

Increase of Neuronal Sprouting and Migration Using 780 nm
Laser Phototherapy as Procedure for Cell Therapy

Shimen Rochkind, win,'* Dalia El-Ani, ehn,” Zvi ]\(-
*Division of Peripheral Nerve Reconstruction. Tel Aviv
Tel Avtr 64239, Tsrael

INVE Lubs, Ness Zione 74031, Israel

Backgreund and Objectives: The prosent study fncuses

on Lhe effect of 780 nm Jaser irvadiation un the growth of

embryonic rat briain cultures embedded in NVR-Gel (cross-

linked hyaluronic acid with adhesive molecule laminin and

several growth (actors). Dissociated new

first grown in suzpenzion attached to eviindrical micro-
lhe ﬂ)rmed floating cell

nal cells were

geland then la:erh eated. The res])umecl i neuronal mrowth
following luser irradiation was investigaled

Materials and Methods: Whole brains were dissected
from 16 days Spragne-Dawley rac embryos. Cells were
mechanically dissociated, using narrow pipelies, and
secdod on posicively charged evlindrical MCs. After 4
14 day# in suspension, the tormed Hoating cell.MC
aggremates were seeded as slationary cultures in NVR-
ingle cell-NC aggregates werp either irradiated with
near-iofrared 780 nm lasee beam for 1, 4, or 7 minutes, or
culturad without irradiation. Laser powers were 10, 30, 50,
110, 160, 200, and m

Results: TR0 nn: laser irradiation accelerated fiber sprout.
ing and neuranal cell migration from the aggregutes.
Furthertore, unlike control cultures, the irradiated cul-
tures imainly after 1 minute irradiation of 40 mW1 were
already cetablished alter a short Lime of © tion. They
containerl a much higher number of large size neurons
(Pa001), which formed dense branched interconnected
networks of Lhick neuronul fibers

Conclusions: 780 nm Jaser phutotherapy of erabryonic rav
hrain cultures embedded in hyalurenic aesd—laninin gel
and ached Lo posit charged cylindrival MCs.
arimulated migration and fber sprowting of neuroual cells
aggregates, dovelaped Jarge size neurons with dense
branched interconnceted network of newronal Nibers and,
therefore, can he comsidered a2 polertinl procedure for cell
therapy of neurenal injury or disease. Lasers Surg. Mad.
AL277-281, 2009, & 2008 Wiley-Liss, Ine.

Key words: axonal sprouting; cross-linked hyaluronic
acid with laminin gel: embryonic nerve celis: low power
[ascr irraciation; microcarriers

INTRODUCTION
‘The therapeutic ellect of low power laser irradiation
1LPLL was detected on peripheral and ventral nervous

% 2008 Wilee-Liss, I

2, IO,

* and Abraham Shuhar, rhn*
Medival Center, Tel Aviv University

Previous studies, which cvaluated the
i LPLI ot erushed injured peripheral nerves of
covered  pratective  immediate  effects which
inerease the functional aclivity of the injured peripheral
nerve |7 aintenance ol functional scLivity of the injured
nerve over time |81 decrease or prevention of scar tissue
formation ut the injured site 1; prevention or dew ed
degeneration in eovresponding motor neurans of the spinal
cord |10]; increase in the rate of axon growch and
myelinization, thus accelerating and improving the regen-
eration of the injured nerve. LPLL was found Lo inerease
migration and nenrite sprouting of cultured emhryonic
nerve cells 111, as well as culeured adule brain microex-
plants 1121, and to alter gene expression of olfactory
ensheathing cells "13]. Our previous studies found that
LPLI accelerated axonal growih inle injured rat's spinal
cord attar an impluntation of 4 composite implant, which
was hased on embryonic spinal cord nerve cells and
cultured on biodegradable microw s (MCs) that were
embedded in hyalaronic acid 61

In this in vitro study we investiguted the effect of 781 nm
laser phototherapy on grawth and development ol embry-
onic brain nearons and their fibers in cultare,

MATERIALS AND METIIODS

Cell Culture

-ald rat emr 1$prague-Dawley; whole
> ssected. Alter mechunical dissociation with
narrow pipetres, i 109 colls were suspended in medium
attached 1o DE-53 positively charged cylindrical MCs
in &0 mm hacteriological plastic dishes as previously
deserihed [14]. After 4-14 day in suspension, Lthe formed
floating cell garegates were collected and seeded in
NVR-Geliin 12 wellsor 35 mm plastic dishes! as stationary
cultures, Fach single cell-MC aggrogate was either treated
with LPLT within 1 hour afier seeding. or culturcd withoutl
irradiatinn.

ALY B
DOJ L0, 1(]111 lrl .2

Rochland et al. (2009) Laser Surgery and Medicine
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The Effect of Low-Level Laser in Knee QOsteoarthritis:
A Double-Biind, Randomized, Placebo-Controlled Trial
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Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

The effect of photobiomodulation on chemotherapy-induced peripheral @c,omu
neuropathy: A randomized, sham-controlled clinical trial

Peter A. Argenta, MD ** Karla V. Ballman, PhD®, Melissa A. Geller, MD?, Linda F. Carson, MD?,
Rahel Ghebre, MD ?, Sally A. Mullany, MD*?, Deanna G.K. Teoh, MD*?, Boris J.N. Winterhoff, MD %,
Colleen L. Rivard, MD?, Britt K. Erickson, MD*

* Division of Gynecologic Oncology, Department of Obstetrics, Gynecology, and Women's Health, University of Minnesota, Minneapolis, MN United States
® Divison of Biostatistics and Epidemiology, Department of Healthcare Policy and Research, Weill Cornell Medical School New York, NY, United States

* Double-blinded, placebo controlled, cross over trial
* Chronic peripheral neuropathic pain study 70 females

* Class IV laser therapy using 4 wavelengths
* Average power 6.75 - 12W

 Total delivered on average 10,000 J over 1000cm?
* Dosage 10J/cm?



Treatment 1718
360s @ 7.75W - Spine: L2-52

1805 g3 6.75W - Left Leg: popliteal fossa and fibula

240s @@ 6.75W - Left Leg: popliteal fossa
300s (@ 6.75W - Left Foot: malleoh

120s (@ 6.75W - Right Leg: fibula

300s (@ 6.75W - Right Leg: popliteal tossa
300s @ 6.75W - Right Foot: malleol

Treatments 2 — K, data not shown

Treatment 9/18

360s @ 12.0W - Spne: L3-52

240s @ 1Z.0W - Left Leg

480s (@ 12.0%W - Left Foot: malleoh
240s (@ 12.0W - Right Leg

4805 (@ 12.0%W - Right Foot: malleoli

Treatments 10— 17, data not shown

Treatment 18/18

360s @ 12.0W - Spine: L3-52

120z @ 1200 - Left Foot: malleoli
T20= @ 1 2.0 - Right Foot: malleali

g - soponds; W — watts; L — lumbar; 5 — sacral




Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

The effect of photobiomodulation on chemotherapy-induced peripheral @CM
neuropathy: A randomized, sham-controlled clinical trial

Peter A. Argenta, MD ** Karla V. Ballman, PhD ®, Melissa A. Geller, MD?, Linda F. Carson, MD?,
Rahel Ghebre, MD?, Sally A. Mullany, MD*?, Deanna G.K. Teoh, MD*?, Boris J.N. Winterhoff, MD ?,
Colleen L. Rivard, MD?, Britt K. Erickson, MD*

* Division of Gynecologic Oncology, Department of Obstetrics, Gynecology, and Women's Health, University of Minnesota, Minneapolis, MN Unirted States
" Divison of Biostatistics and Epidemiology, Department of Healthcare Policy and Research, Weill Cornell Medical School New York, NY, United States

* “No observed complications amongst patients treated.”

e “Our data indicate that PBM is an effective, low-toxicity treatment for
chemotherapeutic induced peripheral neuropathies.”

* “PBM may improve neuropathic symptoms through a number of plausible
mechanisms including prevention of neuronal apoptosis and enhancement
of neurite outgrowths.”



HOw LONG DO LASER EFFECTS LAST?

F Chronic:

Relief of Individual Treatment ~ days Relief of Individual Treatment ~ days to weeks

Lasting Effect of Laser Therapy ~ Possibly FOREVER Lasting Effect of Laser Therapy ~ months to years
aser i'nera KCU te Injuries Laser Therapy on Chronic Pain

Better Healing ——Normal Pain Trend
\ Raté with Laser ____Enhanced Healing with
Il Laser Therapy
When Healing RATE

slope) When Healing Rate Substaritial Relief...

Levels to be Same: (slope) Levels to be 7EN if you catch it at

Need—EiSAﬂhﬁFT'[x _?_)a(me:another Need /ey chronic stages
; \ in ime

SAME Level |pitial Relief l arting

Pain Level

In LESS Time point is LOWER

4 a ach TX (or series of

/ X’'s)

1 \ ‘
:\ \<If never heals, this

] x // period could be YEARS

\/

Pain 0= Fully Healed or (never becomes Chronic)



K-Laser Typical Protocol

Chronic Musculoskeletal
* |nitial 6 Treatments
e 3,2,10r2,2, 2overinitial 3 weeks

Acute Injuries

e 2 -6 Treatments (eod or daily)
* Daily or at least 2-3 times per week

Pre/Post Surgery Rehab
* 2 -6 Treatments (eod or daily)
* Consultation day & Pre-operation
* Anaesthesia recovery (skin only)
* Discharge day & 2 — 6 more sessions

Wounds
e Can be given daily- high frequency
* Contaminated wound = higher power
* Clean wound settings on surgical table




K-Laser Overview and
Financial Return



IKLASER

e Up to 4 therapeutic wavelengths.
e C(Class VI power.
e CW, Pulse, Intense Super Pulse.

* Pre-set protocols tailored on Body size, Body part, Condition, Skin color,
Level of pain, Chronicity of pain.

e Shorter treatment times: 3.5 minutes average protocol.
e Portability for out-of-clinic services.

e Used in independent international studies.
e (Constant Research and Development.

e Linking to internet.
e Software: high stability, regularly updated.
e CE and FDA approved.

e Easy maintenance, no consumables.
e Lifetime warranty on the diodes

e Online Portal.
e On Demand.




Laser Finance Cost Per Day

Yy YV Y Y

are profit.

Hypothetical cost of the device: £16,000
Cost per working day with a finance option: £7

Minimum charge for a laser session: £20
(common charges £30 to £60, NHS £42, Harley Street clinics £80-110)

1 session per day covers the daily cost of the device, following sessions

Equipment Cost (Excluding Vat) £16,000.00

2 Year Term

3 Year Term

4 Year Term

5 Year Term

Monthly Payment £723.36 £501.12 £390.08 £323.36
Less tax at 40% £289.34 £200.45 £156.03 £129.34
Net Cost £434.02 £300.67 £234.05 £194.02
Weekly Cost £100.16 £69.39 £54.01 £44.77
Daily Cost £14.27 £9.89 £7.69 £6.38

Available on lease or lease purchase plans.

Daumante Bvad fAar toarmm ~F acnroamant 7w

e roartainty nf rach flawe




Return on Investment

Weekly Opportuntitiv Evaluation

Practice Name:

Number of Medical Doctorg One and Half FTE Practice

Client Compliance %0: 10%0 20% 25%

Weighted Total (weekly): | £ 304.00 | £ 608.00 [ £ 760.00
Weighted Total (monthly) | £ 131733 [£ 2,634.67 | £ 3,293.33
Weighted Total (vearly): | £ 15,808.00 | £ 31,616.00 | £ 39,520.00

Condtion Cases #TX's Fee/TX Total
Post Surgical Rehab - 6 -2 2000 | £ 480.00
Chronic Conditions S 12 £ 2000 | £ 1,920.00
Acute Conditions S 4 £ 2000 | £ 640.00
Total 20 Weekly Total £  3,040.00
Monthly Total: £ 12,160.00

Based on theorectical 100%%6 compliance Yearly Total: £ 158,080.00



Therapeutic Class IV Lasers
I

Loan amount 20,000
Interest rate 8%
Monthly repayment 406

Total amount payable 24,332



Therapeutic Class IV Lasers

Prices charged

Single musculoskeletal 31.67
Musculoskeletal six applications (@£26.44) 158.63
Oedema 31.67
Pain management 31.67
Post surgery 31.67
Soft tissue 31.67

Post dentistry 31.67



Therapeutic Class IV Lasers

Profitability formula

Finance repayments 406

Staff Compensation @ £12.50/hour, assume two cases per
week (x per month)

Building overheads and other fixed costs £12/hour
Laser servicing £500 every 3 years 14
Total costs per month

X cases @ £31.67 £31.67x
Profit per month



Therapeutic Class IV Lasers

Finance repayments 406

Staff Compensation @ £12.50/hour, assume two cases per 27

week (9 per month)

Building overheads and other fixed costs 20

Laser servicing £500 every 3 years 14

Total costs per month 467
9 cases @ £31.67 285

Profit per month (182)



Therapeutic Class IV Lasers

Finance repayments 406

VN compensation @ £12.50/hour, assume four cases per 54

week (17 per month)

Building overheads and other fixed costs 51

Laser servicing £500 every 3 years 14

Total costs per month 525
17 cases @ £31.67 538

Profit per month 13



Therapeutic Class IV Lasers

Finance repayments 406

Staff Compensation @ £12.50/hour, assume one case per 66

day (21 per month)

Building overheads and other fixed costs 63

Laser servicing £500 every 3 years 14

Total costs per month 559
21 cases @ £31.67 697

Profit per month 148



Therapeutic Class IV Lasers

Finance repayments 406

Staff Compensation @ £12.50/hour, assume four cases per 269

day (86 per month)

Building overheads and other fixed costs 258

Laser servicing £500 every 3 years 14

Total costs per month 947
86 cases @ £31.67 2724

Profit per month 1777



Therapeutic Class |V Lasers

Rate of return
Example Medical Practice

return—investment/investment X 100 over five years

80520—24332,24332 = 2.31 X 100 = ROR over five years



Therapeutic Class |V Lasers

Rate of return
Example 3 property. Typical ROR 6%

return—investment/investment X 100 over five years

32820-24332,24332 = 0.35 x 100 = ROR over five years



