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Abstract

The Chickenpox was a disease caused by viral infection and debilitating dermatologic disease, which is conventionally
treated by laser therapy using a microring resonator system. We have an evolving understanding of laser tissue interactions
involving Varicella virus-produced porphyrins. This system can be a development of lasers to target sebaceous glands. We
have lead to the development of an escalating number of laser, light for chickenpox. The result showing the full width at half
maximum is 0.1 nm, the power of laser between 200 - 250 W, and the wavelength laser is 1,036 nm, which can be treatment
of chickenpox diseases.
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1. Introduction

A generation laser therapy of 1,036 nm by p-ring resonator for Low Level Laser Therapy (LLLT) [1] is a light
source treatment that generates light by micro ring resonator [2-3] of a single wavelength. A micro ring resonator
system is of no heat, sound, or vibration. Instead of producing a thermal effect, A micro ring resonator system
may act via non-thermal or photochemical reactions [4] in the cells, also referred to as photobiology or
biostimulation [5].

Laser radiation and monochromatic light may alter cell and tissue function. Some laboratory studies suggest
that irradiation stimulates collagen production alters DNA synthesis [6] and improves the function of damaged
neurological tissue. The therapy of laser treatment is used most such as laser treatment of hypertrophic scars,
Keloids, and Striae [7], There is a comparison of a 585 nm flashlamp-pumped pulsed dye laser and laser
treatment wavelength 585 -645 nm [8-11], the laser virus treatment in Ref. [12-19].

In this paper, we have designed the laser surgery that may best be able to be accomplished by triggering
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regression of blood vessels and, therefore, fibroblasts within the chickenpox treatment. By so, further deposition
of connective tissue may be halted.

2. Theory and background
2.1 Chickenpox

Chickenpox (or chicken pox) is a highly contagious disease caused by primary infection with varicella zoster
virus (VZV)[20]. It usually starts with vesicular skin rash mainly on the body and head rather than at the
periphery and becomes itchy, with raw pockmarks, which mostly heal without scarring. On examination, the
observer typically finds lesions at various stages of healing.

Chickenpox is an airborne disease spread easily through coughing or sneezing of ill individuals or through
direct contact with secretions from the rash. A person with chickenpox is infectious for one to two days before
the rash appears. They remain contagious until all lesions have crusted over (this takes approximately six days).
Immuno-compromised patients are contagious during the entire period as new lesions keep appearing. Crusted
lesions are not contagious

B
Fig. 1. A single blister, typical during the early stages of the rash [10]

2.2 Laser treatment

The combination Laser Therapy Targets Melasma is caused by an overproduction of melanin, a natural
substance in the body that gives skin its color and can lead to dark patches on the face. While melasma may
occur in anyone, the condition most commonly affects women with darker Mediterranean skin, Asians, and
Hispanics. Dr. Kauvar explained that melasma is typically controlled with topical medications that contain
ingredients to lighten the skin, such as hydroquinone or retinoids. Along with regular use of broad-spectrum
sunscreen with a Sun Protection Factor (SPF) of 30 or higher, this treatment can resolve the excess pigmentation
and prevent further darkening of the skin in Ref. [21]. The study included 52 women with grades 3 and 4
cellulite. Participants were treated with a 1064 nm Nd:Y AG laser, after which they underwent an autologous fat
transplantation in fat-depleted target areas. The laser was used to break down fat stored in fat cells, then to
superficially break up the fibrous bands that connect the muscle to the skin and cause the skin to dimple and have
an orange peel-like effect. Autologous fat was then transplanted to the areas with the most severe concave
contour deformities. The goal was to fill out those areas in order to provide a smoother, more even contour to the
target skin's surface in Ref. [22].


http://en.wikipedia.org/wiki/File:Chickenpox_blister.jpg
http://en.wikipedia.org/wiki/File:Chickenpox_blister.jpg
http://www.news-medical.net/health/Melanin-What-is-Melanin.aspx
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2.3 Laser generation

Light from a monochromatic light source is launched into a ring resonator with constant light field amplitude
(Eo) which is the combination of terms in attenuation (o) and phase (¢o) constants, which results in temporal
coherence degradation. Hence, the time dependent input light field (E;,), without pumping term, can be expressed
as

E;, (1) = Ege %Y. @

where L is a propagation distance(waveguide length).
We assume that the nonlinearity of the optical ring resonator is of the Kerr-type; i.e., the refractive index is
given by

N=ny -+, =Ny +(—2)P, @
ff

where n, and n, are the linear and nonlinear refractive indexes, respectively. | and P are the optical
intensity and optical power, respectively. The effective mode core area of the device is given by Ay . For the
microring and nanoring resonators, the effective mode core areas range from 0.10 to 0.50 um?[3].
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Fig. 2. The diagram of p-ring generation at 1,036 nm for laser treatments

When a Gaussian pulse is input and propagated within a fiber ring resonator, the resonant output is formed,
thus, the normalized output of the light field is the ratio between the output and input fields (E_, (t) andE, (t)) in

each roundtrip, which can be expressed as
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Equation (3) indicates that a ring resonator in the particular case is very similar to a Fabry-Perot cavity, which
has an input and output mirror with a field reflectivity, (1-«), and a fully reflecting mirror. k is the coupling
coefficient, and x = exp(~ aL/2) represents a roundtrip loss coefficient, ¢, =kLn, and 4, :kL(AnTZ)P are the

ff
linear and nonlinear phase shifts, k =27/ A is the wave propagation humber in a vacuum. Where L and « are a
waveguide length and linear absorption coefficient, respectively. In this work, the iterative method is introduced
to obtain the results as shown in equation (3), similarly, when the output field is connected and input into the
other ring resonators.
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3. Result and Discussion
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Fig. 3. Result of laser therapy for chickenpox (Varicella virus) application

Fig. 3 shows the result of the rings resonator device whose input signal is a Gaussian pulse 2.5 W in Fig. 3(a).
The output signals of first ring (R1) are the chaotic and filtering signals obtained by the second (R2) and the third
rings (R3). The parameters of ring radii are 18um, 9.1 pm and 5 pum for R1-R3 as shown in Fig.3 (b-d), the
single peak is 250 W as shown in Fig. 3(d). The coupling coefficients (x1, k2, «3) of the rings are 0.88, 0.88 and
0.67. The center wavelength is 1,110 nm. In Fig. 4(a-c) similarly to Fig. 3(a-c) and Fig. 4(d) is expansions of
output of the third ring resonator, where output have full width at half maximum is 0.1 nm. The power of laser
treatment is 250 W. We can vary the parameter of the ring resonator system for treatment suitability.
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Fig. 4. Result of full width at half maximum: FWHM is 0.1 nm for laser treatment

The medicine and the dose: As with other forms of medication, Low Level Light Therapy: LLLT has its
active ingredients or “medicine” (irradiation parameters) and a “dose” (the irradiation time). Table 1 lists [1] the
key parameters that define the medicine and Table 2 [1] defines the dose. It is beyond the scope of this paper to
exhaustively list and discuss every conceivable aspect of laser radiation or other light sources; however, we
believe we have captured the main elements with some comments from others. Energy (J) or energy density
(J/cm2) is often used as an important descriptor of LLLT dose, but this neglects the fact that energy has two
components, power and time in equation (4),

Energy (J) = Power (W) x Time (s) 4

and it has been demonstrated that there is not necessarily reciprocity between them; in other words, if the
power doubled and the time is halved, then the same energy is delivered, but a different biological response is
often observed [1].

4. Conclusion

We have achieved a generated laser treatment for Chickenpox treatment at wavelength of 1,036 nm. The
power of laser is 250 W, which have varied the power suitable for treatment. The important factor of laser
therapy is energy (J) per time (sec.) of laser source. In the near future, the laser treatments will be easy for
therapy, Simple Generation System, Low energy, Portable device, Precision Small Treatment System will be
simple for us to use.
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