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Abstract: male pattern hair loss (MPHL) and female pattern hair loss (FPHL) is one of the most important modern
problems. Low-level laser shows its ability for hair regrowth. In this article, we will talk about the laser light such as its
types and its effects on tissues and present some randomized experiments that were performed on animals and others on
humans of both sexes to determine their response to the treatment through the evidence-based medicine,We also present the
latest discoveries such as the use of laser in the house, which is currently attached to the laser hat and we presented one of
the experiments that were carried out using this device on groups of men and women.

Keywords: Evidence-based medicine, female pattern hair loss (FPHL), Hair regrowth, male pattern hair loss (MPHL), low
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1. INTRODUCTION

The laser is electromagnetic radiation with identical wavelengths and frequencies in the waveform, transforms into a high-
energy, highly coherent photonic pulse with very small diffraction angles [1]. In 1917s Einstein was the first to establish the
theoretical foundations of laser light. In 1960, the first laser beam device was manufactured [2].

There are many types of lasers, depending on the wavelength, the technique followed, the type of material and the color, the
laser emitted by different gases, and it is called the gas laser [3]. There are chemical lasers produced by various chemical
reactions, as well as solids, semiconductor lasers, and infrared lasers [4].

The laser is considered one of the safest and most reliable methods [5]. We will focus here on the use of low-level laser
specifically in the treatment of hair loss. In 2002s [6] the ability of the laser to stimulate hair growth was observed by chance
when they tested if the laser light causing cancer in rats with their hair shaved they noticed that the hair growth rate in the
group exposed to laser light was faster than the other one. [7], [8] Low-level laser therapy devices have been developed for
home use that emits low-energy monochrome light rays for various diseases, including hair growth [9].
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2. STUDY OF THE THEORETICAL FRAMWORK OF LOW LEVEL LASER THERAPY (LLLT)

2.1 Origin And Concept of Laser Light

LASER is the first letter of the idea of laser work, which is represented in the following sentence: Light Amplification by
Stimulated Emission of Radiation, in 1916 Albert Einstein suggested that the atoms could release energy either spontaneously
or when stimulated by light. German physicist Rudolf Walther Ladenburg first observed stimulated emission in 1928s. [10]

In 1951s Charles H. Townes found a way to generate stimulated emission at microwave frequencies. In the late of 1953s, [11]
he demonstrated a working device that focused excited ammonia molecules in a resonant (microwave cavity), where they
emitted a pure microwave frequency it's named (maser) from the first words of this operation (microwave amplification by the
stimulated emission of radiation) [12]. Aleksandr Mikhailovich Prokhorov and Nikolay Gennadiyevich Basov of the P.N.
Lebedev Physical Institute in Moscow independently described the theory of (maser) operation, those three researchers got the
1964 Nobel Prize for Physics.

in the mid of 1950s, the researchers continue working on the (maser) but they found only a few ranges of applications as low-
noise microwave amplifiers and atomic clocks. The scientist Townes in 1957s proposed to his brother and a former postdoctoral
student at Columbia University, Arthur L. Schawlow, that they try to extend maser action to the much shorter wavelengths of
infrared or visible light. Those three scientists published their ideas on seminal paper about the (optical maser) in late of
1958.but the scientist Gould was faster than them and suddenly coined the word laser and wrote a patent application. Gould
received four patent starting from 1977s.

The scientist Theodore H. Maimane fired bright pulses from a photographer’s flash lamp to excite chromium atoms in a crystal
of synthetic ruby, on 1960s he produced red pulses from a ruby rod about the size of a fingertip. Ali Javen, William Bennett,
Jr., and Donald Herriot in 1960s made the first gas laser, it was a mixture of helium and neon which generated a continuous
infrared beam. In 1962 Robert N. Hall at the General Electric Research Center In New York, made the first semiconductor
laser. [13]

Tablel: Show the development of laser sources and the first studies.

Laser Type Wavelength, | Year Reference
nm [Reference]
Ruby 694 1960 [26] [14],[15]
[16],[17]
Nd:YAG 1064 1964 [27] [18],[19]
Nd:YAG (KTP) 532 1963 [28] [20]
CO, 10600 1964 [29] [21],[22]
Helium-Neon (He-Ne) 633 (basic), | 1960 [30] [23],[24]
544, 594,
612; 1152;
1520;
Helium-cadmium (He-Cd) 3391 (rarely | 1968 [31] [25]
used)
Semiconductor (diode) 442 1962 [32] LILI  wavelength 405,
445, 525, 635, 785, 808,
830, 904 and 1300 nm

2.2 Laser Types

1. Gas Laser (CO2 laser, Excimer LASER)

2. Dye Laser

3. Semiconductor Laser (Semiconductor LASER)
4. Solid State Laser (Neodymium-YAG LASER)
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2.3 Laser Properties

1) Single wavelength (monochromatic):

2) Parallel beams(Collimation):

3) Cohesion
4) High Intensity

2.4 Laser Medical Applications

Figurel: Shows the laser beam properties. [33]

Here are some brief points for using laser in medicine:
1. In peripheral neurosurgery and after surgery

2 - healing the wounds
3 - tendon inflammation

4. As an alternative to laparoscopic surgery.
5 - as an alternative to lower back surgery
6. The laser treats Bell's paralysis with 100% cure.

7. eye treatment
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starts with the surgeon putting
anaesthetic eyedrops in the eye.
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After correcting the cornea the
corneal flap is replaced.

Figure2: Shows using the laser beam for eye treatment. [34]
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3. HOW THE LASER BEAM IS GENERATED

The laser device is composed of several parts, namely the center or crystal for the production of laser light and electric energy
to stimulate the center to be able to send light waves, and reflector in addition to the lens exit beam, and may be either level or
concave and laser output, and begins the work of this device by reversing atoms of light Color or wavelength between the
mirror and the lens where excited atoms emit electromagnetic waves due to the descent of electrons from high-energy orbits to
low-energy orbits, but not automatically and randomly, but as a result of Ray has a specific frequency. The induced radiation of
the excited material is called coherent, because the electromagnetic waves caused by the electron's descent have a frequency and
a phase that is exactly equal to the frequency and development of the waves that the electrons searched for radiation. Therefore,
this radiation has one frequency Theory. The radiation frequency emitted from the material can be calculated by dividing the
energy difference between the two orbits between the electrons and the Planck constant. The process of stimulation and
activation of the center, this process is one of the characteristics of crystallization, and the light waves to a state of equilibrium
after the occurrence of successive reflections within the center, and graduated from the center in the form of a laser beam of
high energy.

mirror mirror
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pumping energy
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Figure 4: shows the cavity of the laser beam. [33]

4. HAIR LOSS TREATMENT BY LOW LEVEL LASER THERAPY

Laser hair loss treatment is based on the use of low-light laser Lasers. Such cold radiation was invented in Europe for use in
wound healing, but later developed and proved effective in treating hair loss and some skin diseases that are commonly suffered
by the scalp.

When the patient undergoes laser treatment, the doctor uses several laser devices, all connected to a rotating head with a cap
head attached to the highest areas of hair loss. During the treatment, the cap is lowered towards the head so that the laser beam
can move directly towards the scalp.

Experts have confirmed that treatment of laser hair loss usually comes to fruition with cases of hair loss genetic or
progressive caused by stress.

Eighty percent of patients with hereditary hair loss had increased their intensity after a few months of laser therapy. Those
who complained of progressive hair loss had a significant reduction in the rate of hair loss during a short period of time with
low level laser therapy (LLLT).

5. LLLT FOR HAIR GROWTH IN CLINICAL TRIALS

There is a series of studies on low-level laser hair loss treatment here we will present some of them:

5.1 Study of 2012
This study was on tow groub of mice groups .
The first group was exposed to the low-level laser package for three seconds each week and the experiment lasted for six
weeks.
The second group was treated with drugs and antibiotics. The group treated with laser hair growth has faster than the
second group and increased its density as well.
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Figure 5: The majority of hair follicles in mice from the 6-week laser therapy group were in rapid growth.[35]

5.2 Study of 2014
An experiment was conducted on 269 people (128 males and 141 females). All of them suffer from hair loss.
They were divided into four groups
The first group was on 78 females where they were exposed to a 9-beam laser beam.
The second group consisted of 63 females using a 12-beam laser.
The third group was infected with 49 male patients who received treatment using a 7-pack laser.
The fourth group was infected with 79 male patients who received treatment using a laser with 9 and 12 beams.
Hair density has been increased within 26 weeks of starting treatment.[35]
The results was as follows:
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7]
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6. CONCLUSION
Laser light is the future in various fields of medical and surgical applications and the new researches discovered the ability of
low-level laser therapy or the red light laser to stimulate the growth of hair and through the presentation of several laboratory
experiments, some of them were on animals and the other part on the human proved it is very useful and safe in terms of
stimulating hair regrowth and increase its density so there is a need for further experiments and research on laser applications,
especially in the area of stimulating hair growth.
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