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METHODS AND SYSTEMS FOR INCREASED PRODUCTION OF STEM CELLS

CROSS-REFERENCE

The present application relies on the following United States Patent Provisional
Applications, for priority, which are herein incorporated by reference in their entirety:

United States Patent Provisional Application Number 63/122,831, titled “Methods and
Systems for Increased Production of Stem Cells”, and filed on December 8, 2020;

United States Patent Provisional Application Number 63/122,836, titled “Methods and
Systems for Increased Production of Stem Cells”, and filed on December 8, 2020; and

United States Patent Provisional Application Number 63/180,742, titled “Methods and
Systems for Increased Production of Stem Cells”, and filed on April 28, 2021.

In addition, the present application relates to United States Patent Publication Number
20210207121, (U.S. Patent Application No. 17/146,849), titled “Methods and Systems for
Generation, Use, and Delivery of Activated Stem Cells”, filed on January 12, 2021, which is a
continuation of United States Patent Number 10,907,144, titled “Methods and Systems for
Generation, Use, and Delivery of Activated Stem Cells”, issued on February 2, 2021, which, in
turn, is a continuation of issued United States Patent Number 10,202,598, of the same title, issued
on February 12, 2019, which, in turn, is a continuation-in-part of United States Patent Number
9,999,785, titled “Method and System for Generation and Use of Activated Stem Cells” and issued
on June 19, 2018, which, in turn, relies on United States Patent Provisional Application Number
62/006,034, filed on May 30, 2014, for priority. The ‘598 patent further relates to the following
United States Provisional Patent Applications, which are also herein incorporated by reference in
their entirety: United States Provisional Patent Application Number 62/321,781, entitled “Method
and System for Generation and Use of Activated Stem Cells”, and filed on April 13, 2016; and,
United States Provisional Patent Application Number 62/254,220, entitled “Method and System
for Generation and Use of Activated Stem Cells”, and filed on November 12, 2015.

The above-mentioned applications are herein incorporated by reference in their entirety.
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The present specification discloses methods and systems for the improved production of
stem cells and, in particular, the use of modulated laser impulses to increase the proliferation of

stem cells to reverse the biological aging process and/or reduce biological age.

BACKGROUND

VSEL (very small embryonic-like) stem cells were first identified in mouse bone marrow
and are described as small (1-4pm) non-haemopoietic cells with a high nuclear to cytoplasm ratio.
They express similar surface antigens to pluripotent embryonic stem cells. Human VSEL
(hVSEL) stem cells were first identified in umbilical cord blood and have been shown to be
CXCR4+, CD34+, CDI133+, Oct4+, SSEA4+ and lin-, CD45-. hVSEL stem cells have
subsequently been shown to be present in peripheral blood and bone marrow and in leukapheresis
samples taken following granulocyte — colony stimulating factor (G-CSF) administration. hVSEL
stem cells have since been described in the peripheral blood at a concentration of 800-1300
cells/mL.

hVSEL stem cells are a population of epiblast-derived cells created during embryonic
gastrulation. hVSEL stem cells may be important in the long-term production of CD34+
hematopoietic stem cells in the bone marrow and may contribute to repair in experimental
myocardial infarction (MI). hVSEL stem cells also persist in peripheral blood throughout life.
Accordingly, it may be possible to obtain autologous hVSEL stem cells from any patient at any
age, thereby enabling their use in regenerative medicine, simplifying procedures, saving money
and reducing adverse reactions associated with allogeneic cells. hVSEL stem cells may also be a
viable option to potentially developing pancreatic tissue and human gametes. With correct
handling and administration, hVSEL stem cells could play a critical part in translational
regenerative medicine in the future.

Laser, and more generally, light technology has been used in the stem cell field. For
example, it has been demonstrated that 420 nm and 540nm laser wavelengths stimulated
osteogenic differentiation whereas the other wavelengths did not. Broadband visible light (low-
level visible light) has been shown to increase proliferation of bone marrow mesenchymal (MSC)
in vitro. The photobiomodulation effects of laser light on dental pulp MSC, human adipose MSC

and epithelial colony forming units have also been described.
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Flow cytometry is often used to assess laser treated biological samples for cell
proliferation. Surface antigens Oct 3/4, SSEA4 and CXCR4 in the lineage negative (Lin-)
compartment are assessed using flow cytometry. Of these three markers, it is known that CXCR4
may be blocked from binding by flow cytometry antibodies via its antagonistic ligand, the
Endogenous Peptide Inhibitor EPI-X4. This blocking of CXCR4 disrupts or hinders accurate
assessment using flow cytometry.

Additionally, organisms have a biological age, which is distinct and separate from the
organism’s chronological age. The biological age is determined at a cellular level, and may depend
on several factors such as lifestyle, environment, and genetics, among other factors. Humans who
have a younger biological age as compared to their chronological age are at a lower risk of
experiencing age-related diseases. There are well known techniques for measuring biological
age. In one example, telomere length is used as an indicator of biological age. In another example,
DNA methylation is assessed, which involves a test to determine biological age by measuring
intrinsic epigenetic age; thereby relating methylation status to biological age. It has been
determined that DNA methylation age is close to zero for embryonic and induced pluripotent stem
cells.

What is needed, therefore, is a method of increasing the amount of stem cells per volume
of platelet rich plasma (PRP) fluid. Specifically, what is needed is a method of using modulated
laser photobiomodulation to increase the proliferation of peripheral blood hVSEL stem cells.
What is also needed is a method to unblock CXCR4 thus making it readily available for binding
to flow cytometry antibodies. Additionally, is desirable to have a method for slowing down or
reversing the biological clock so that a biological age is less than a chronological age of an

organism.

SUMMARY

The following embodiments and aspects thereof are described and illustrated in conjunction
with systems, tools and methods, which are meant to be exemplary and illustrative, not limiting in
scope. The present specification discloses numerous embodiments.

In some embodiments, the present specification is directed towards a method of reducing
biological age of a patient comprising: proliferating stem cells of the patient, wherein the

proliferation comprises preparing platelet rich plasma containing stem cells and treating the
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platelet rich plasma containing stem cells with modulated pulses of laser light having a predefined
wavelength and for a predefined period of time; and, administering the treated platelet rich plasma
to the patient.

Optionally, the platelet rich plasma is prepared by: adding the patient’s blood into a
plurality of tubes; centrifuging the plurality of tubes at a predefined g force for a predefined period
of time to produce the platelet rich plasma; and aliquoting the produced platelet rich plasma into a
sterile tube.

Optionally, the centrifuging the plurality of tubes further comprises shaking the plurality of
tubes after centrifuging.

Optionally, the method further comprises shaking the sterile tube after aliquoting.

Optionally, the plurality of tubes ranges from 3 tubes to 12 tubes, and any increment therein.

Optionally, the method further comprises shaking the platelet rich plasma after treating with
modulated pulses of laser light.

Optionally, the treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm. Still optionally,
the predefined wavelength is 670 nm.

Optionally, the platelet rich plasma is prepared using normal human blood.

Optionally, the predefined period of time ranges from 1 minute to 5 minutes.

Optionally, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x
10%mL to 2.0 x 10%mL when analyzed immediately after the predefined period of time.
Optionally, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x 10° per
mL to 2.0 x 10° per mL when analyzed immediately after the predefined period of time.

Optionally, the patient experiences a decrease in biological age in a range of 1 year to 4
years based on a first administration of the treated platelet rich plasma. Still optionally, the patient
experiences a decrease in biological age in a range of 4 years to 9 years based on a second
administration of the treated platelet rich plasma. Optionally, the second administration of the
treated platelet rich plasma occurs 1 week to 6 months after the first administration.

In some embodiments, the present specification discloses a method of reducing biological
age of a patient comprising: proliferating stem cells of the patient, comprising: adding normal

human blood into a plurality of tubes; centrifuging the plurality of tubes at a predefined g force for
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10 minutes to produce platelet rich plasma; shaking the plurality of tubes; aliquoting the produced
platelet rich plasma into a sterile tube; shaking the platelet rich plasma in the sterile tube; treating
the platelet rich plasma with modulated pulses of laser light having a predefined wavelength and
for a predefined period of time; and shaking the treated platelet rich plasma; and, administering
the treated platelet rich plasma to the patient.

Optionally, the plurality of tubes ranges from 3 tubes to 12 tubes, and any increment therein.

Optionally, the treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm. Still optionally,
the predefined wavelength is 670 nm.

Optionally, the predefined period of time ranges from 1 minute to 5 minutes.

Optionally, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x
10%mL to 2.0 x 10°mL when analyzed immediately after the predefined period of time.
Optionally, the treated platelet rich plasma exhibits a 2.5 fold increase in stem cells compared to a
mean of first and second control samples, wherein the first control sample includes the platelet
rich plasma treated with white torch light for the predefined period of time, and wherein the second
control sample includes the platelet rich plasma without any light treatment.

Optionally, the modulation cancels a central wavelength band of the laser light such that
the remaining upper and lower wavelength bands create a beat frequency pattern of sparse nodes.

Optionally, the patient experiences a decrease in biological age in a range of 1 year to 4
years based on a first administration of the treated platelet rich plasma. Still optionally, the patient
experiences a decrease in biological age in a range of 4 years to 9 years based on a second
administration of the treated platelet rich plasma. Optionally, the second administration of the
treated platelet rich plasma occurs 1 week to 6 months after the first administration.

In some embodiments, the present specification discloses a method of producing a
composition that, when administered to a patient, reduces a biological age of a patient comprising:
proliferating stem cells of the patient comprising: preparing platelet rich plasma containing stem
cells; and treating the platelet rich plasma with modulated pulses of laser light having a predefined
wavelength and for a predefined period of time.

Optionally, the platelet rich plasma is prepared by: adding the patient’s blood into a
plurality of tubes; centrifuging the plurality of tubes at a predefined g force for a predefined period
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of time to produce the platelet rich plasma; and aliquoting the produced platelet rich plasma into a
sterile tube.

Optionally, the centrifuging the plurality of tubes further comprises shaking the plurality of
tubes after centrifuging.

Optionally, the method further comprises shaking the sterile tube after aliquoting.

Optionally, the plurality of tubes ranges from 3 tubes to 12 tubes, and any increment therein.

Optionally, the method further comprises shaking the platelet rich plasma after treating with
modulated pulses of laser light.

Optionally, the treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm. Still optionally,
the predefined wavelength is 670 nm.

Optionally, the platelet rich plasma is prepared using normal human blood.

Optionally, the predefined period of time ranges from 1 minute to 5 minutes.

Optionally, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x
10%mL to 2.0 x 10%mL when analyzed immediately after the predefined period of time.

In some embodiments, the present specification describes a method of producing a
composition that, when administered to a patient, reduces a biological age of a patient comprising:
proliferating stem cells of the patient, comprising: adding normal human blood into a plurality of
tubes; centrifuging the plurality of tubes at a predefined g force for 10 minutes to produce platelet
rich plasma; shaking the plurality of tubes; aliquoting the produced platelet rich plasma into a
sterile tube; shaking the platelet rich plasma in the sterile tube; treating the platelet rich plasma
with modulated pulses of laser light having a predefined wavelength and for a predefined period
of time; and shaking the treated platelet rich plasma.

Optionally, the plurality of tubes ranges from 3 tubes to 12 tubes, and any increment therein.

Optionally, the treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm. Optionally, the
predefined wavelength is 670 nm.

Optionally, the predefined period of time ranges from 1 minute to 5 minutes.
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Optionally, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x
10%mL to 2.0 x 10%mL when analyzed immediately after the predefined period of time.

Optionally, the treated platelet rich plasma exhibits a 2.5 fold increase in stem cells
compared to a mean of first and second control samples, wherein the first control sample includes
the platelet rich plasma treated with white torch light for the predefined period of time, and wherein
the second control sample includes the platelet rich plasma without any light treatment.

Optionally, the modulation cancels a central wavelength band of the laser light such that
the remaining upper and lower wavelength bands create a beat frequency pattern of sparse nodes.

In some embodiments, the present specification discloses a method of reducing biological
age of a patient comprising: proliferating stem cells of the patient comprising: preparing platelet
rich plasma containing stem cells; and treating the platelet rich plasma with modulated pulses of
laser light having a predefined wavelength and for a predefined period of time.

Optionally, the platelet rich plasma is prepared by: adding the patient’s blood into six tubes;
centrifuging the six tubes at a predefined g force for a predefined period of time to produce the
platelet rich plasma; and aliquoting the produced platelet rich plasma into a sterile tube. Optionally,
centrifuging the six tubes further comprises shaking the six tubes after centrifuging. Optionally,
the method further comprises shaking the sterile tube after aliquoting.

Optionally, the method further comprises shaking the platelet rich plasma after treating with
modulated pulses of laser light.

Optionally, said treatment of the platelet rich plasmais carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm.

Optionally, the predefined wavelength is 670 nm.

Optionally, the platelet rich plasma is prepared using normal human peripheral blood.

Optionally, the predefined period of time is 3 minutes.

Optionally, said treated platelet rich plasma has 1.256 x10%/mL of stem cells when analyzed
immediately after the predefined period of time.

In some embodiments, the present specification also discloses a method of reducing
biological age of a patient comprising: proliferating stem cells of the patient, comprising: adding
normal human peripheral blood into six tubes; centrifuging the six tubes at a predefined g force

for 10 minutes to produce platelet rich plasma; shaking the six tubes; aliquoting the produced
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platelet rich plasma into a sterile tube; shaking the platelet rich plasma in the sterile tube; treating
the platelet rich plasma with modulated pulses of laser light having a predefined wavelength and
for a predefined period of time; and shaking the treated platelet rich plasma.

Optionally, said treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm.

Optionally, the predefined wavelength is 670 nm.

Optionally, the predefined period of time is 3 minutes.

Optionally, said treated platelet rich plasma has 1.256 x 10%/mL of stem cells when analyzed
immediately after the predefined period of time.

Optionally, said treated platelet rich plasma exhibits a 2.5 times increase in stem cells
compared to a mean of first and second control samples, wherein the first control sample includes
the platelet rich plasma treated with white torch light for the predefined period of time, and wherein
the second control sample includes the platelet rich plasma without any light treatment.

Optionally, said modulation cancels a central wavelength band of the laser light such that
the remaining upper and lower wavelength bands create a beat frequency pattern of sparse nodes.

In some embodiments, the present specification is directed toward a method of proliferating
stem cells comprising: preparing platelet rich plasma containing stem cells; and treating the platelet
rich plasma with modulated pulses of laser light having a predefined wavelength and for a
predefined period of time.

Optionally, the platelet rich plasma is prepared by: adding donated normal human
peripheral blood into three tubes; centrifuging the three tubes at a predefined g force for a
predefined period of time to produce the platelet rich plasma; and aliquoting the produced platelet
rich plasma into a single sterile tube.

Optionally, said treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm.

Optionally, the predefined wavelength is 670 nm.

Optionally, the platelet rich plasma is prepared using donated normal human peripheral
blood.

Optionally, the predefined period of time is 3 minutes.
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Optionally, said treated platelet rich plasma has 1.256 x10%/mL of stem cells when analyzed
immediately after the predefined period of time.

In some embodiments, the present specification discloses a method of proliferating stem
cells comprising: adding donated normal human peripheral blood into three tubes; centrifuging the
three tubes at a predefined g force for 10 minutes to produce platelet rich plasma; aliquoting the
produced platelet rich plasma into a single sterile tube; and treating the platelet rich plasma with
modulated pulses of laser light having a predefined wavelength and for a predefined period of
time.

Optionally, said treatment of the platelet rich plasma is carried out in minimum background
white light conditions.

Optionally, the predefined wavelength ranges from 300 nm to 1000 nm.

Optionally, the predefined wavelength is 670 nm.

Optionally, the predefined period of time ranges from 1 to 6 minutes. Optionally, the
predefined period of time ranges from 1 to 3 minutes. Optionally, the predefined period of time is
3 minutes. Optionally, the predefined period of time is dependent upon the volume of platelet rich
plasma.

Optionally, said treated platelet rich plasma has 1.256 x 10%/mL of stem cells when analyzed
immediately after the predefined period of time.

Optionally, said treated platelet rich plasma exhibits a 2.5 times increase in stem cells
compared to a mean of first and second control samples, wherein the first control sample includes
the platelet rich plasma treated with white torch light for the predefined period of time, and wherein
the second control sample includes the platelet rich plasma without any light treatment.

Optionally, said modulation cancels a central wavelength band of the laser light such that
the remaining upper and lower wavelength bands create a beat frequency pattern of sparse nodes.

The aforementioned and other embodiments of the present shall be described in greater

depth in the drawings and detailed description provided below.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the present specification will be appreciated,
as they become better understood by reference to the following detailed description when

considered in connection with the accompanying drawings, wherein:
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FIG. 1 illustrates a Strachan-Ovokaitys Node Generator (SONG) device as disclosed in
U.S. Patent No. 6,811,564, which is incorporated herein by reference in its entirety;

FIG. 2 shows a sparse constructive interference effect from a 1 percent bandwidth
cancellation plate having a 5 mm aperture;

FIG. 3 is a flowchart illustrating steps of a method of preparing PRP containing hVSEL
stem cells, in accordance with some embodiments of the present specification;

FIG. 4 is a graph showing data on the numbers and distribution of hVSEL stem cells in
untreated PRP;

FIG. 5 illustrates a result of a typical flow cytometer for PRP with no laser treatment;

FIG. 6 is a graph illustrating data pertaining to Costa laser + SONG modulation of PRP,
related controls and in vitro culture for one day;

FIG. 7 is a graph illustrating data pertaining to Magna Costa Laser exposure time variation
and SONG modulation variation on Day 0 and Day 5,

FIG. 8 is a graph illustrating data pertaining to Costa Laser treatment of hVSEL stem cells
in PRP at Day 0, Day 1, and Day 7,

FIG. 9 is a graph illustrating data pertaining to time titration of SONG modulated Magna
Costa and Costa Laser on hVSEL Stem Cells in PRP;

FIG. 10A illustrates an intrinsic epigenetic age (IEA) of two patients;

FIG. 10B illustrates an IEA of another two patients;

FIG. 10C illustrates an IEA of yet another two patients;

FIG. 10D illustrates an IEA of yet another two patients; and

FIG. 11 is a flow chart illustrating an exemplary process of preparing PRP that contains
hVSEL stem cells, which are used for reducing IEA, in accordance with some embodiments of the

present specification.

DETAILED DESCRIPTION

The present specification is directed towards multiple embodiments. The following
disclosure is provided in order to enable a person having ordinary skill in the art to practice the
invention. Language used in this specification should not be interpreted as a general disavowal of
any one specific embodiment or used to limit the claims beyond the meaning of the terms used

therein. The general principles defined herein may be applied to other embodiments and
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applications without departing from the spirit and scope of the invention. Also, the terminology
and phraseology used is for the purpose of describing exemplary embodiments and should not be
considered limiting. Thus, the present invention is to be accorded the widest scope encompassing
numerous alternatives, modifications and equivalents consistent with the principles and features
disclosed. For purpose of clarity, details relating to technical material that is known in the technical
fields related to the invention have not been described in detail so as not to unnecessarily obscure
the present invention.

In the description and claims of the application, each of the words "comprise" "include"
and "have", and forms thereof, are not necessarily limited to members in a list with which the
words may be associated. It should be noted herein that any feature or component described in
association with a specific embodiment may be used and implemented with any other embodiment
unless clearly indicated otherwise.

In embodiments, intrinsic epigenetic age (IEA) refers to a true biological age at the DNA
level. In embodiments, extrinsic epigenetic age (EEA) refers to an organism’s immune function
status in addition to other factors that are more responsive to external factors such as diet, lifestyle
and supplement use.

In embodiments, “normal human blood” is defined as blood in a chemical and physical
state as when immediately withdrawn from a human and without any further processing, whether
mechanical and/or chemical, also referred to as non-processed human blood. As used in this
specification, peripheral blood is the fluid that travels through the heart, arteries, capillaries, and
veins. It serves to transport oxygen and other nutrients to the body’s cells and tissues and to remove
carbon dioxide and other waste products from the body. Peripheral blood also plays an essential
role in the immune system, delivery of hormones, and temperature regulation.

Platelet-rich plasma (PRP) may be defined, as used in this specification, as plasma that has
a heightened amount of platelets due to some form of mechanical and/or chemical processing

relative to plasma that has not undergone that processing.

SONG Device
In various embodiments, for increased production or proliferation, the stem cells are treated
with a laser process that exposes the stem cells to a predefined laser wavelength at a predefined

amplitude modulation that is passed through a beam expander, typically on the order of 5x to 10x,
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(though greater or lesser could be used) and in conjunction with a device for optical phase
conjugation such as a Strachan-Ovokaitys Node Generator or SONG device, which is disclosed in
U.S. Patent No. 6,811,564 and incorporated herein by reference.

FIG. 1 illustrates a SONG device as disclosed in U.S. Patent No. 6,811,564. Referring to
FIG. 1, the SONG device comprises a laser diode 2 which is controlled by an amplitude modulator
1. The laser diode 2 is selected to have a substantially linear relationship between current and
wavelength with minimum mode hopping. The amplitude modulator 1 modulates the current to
the laser diode 2 which, in turn, results in a very small wavelength modulation of the laser, for
purposes discussed below.

The output of the laser diode 2 is collimated by a lens 3 and passed to an optical element
4. The optical element 4 consists of a first diffraction grating, a refractive element, and a second
diffraction grating such that the beam is substantially cancelled. This allows the cancellation to
occur over a small percentage of the wavelength variance of the laser source, rather than at a single
critical wavelength. Wavelengths beyond the acceptance bandwidth of the cancelling optic 4 above
and below the center frequency pass without being cancelled. This means that a complex
Fresnel/Fraunhoffer zone is generated, defined by the beat frequency of the high and low
frequencies as a function of the aperture. Consequently, relatively sparse zones of constructive
interference occur between the high and low frequency passes of the cancellation element in
selected directions from the aperture, as shown in FIG. 2. FIG. 2 shows the sparse constructive
interference effect from a 1 percent bandwidth cancellation plate of 5 mm aperture. Black
represents constructive nodes.

As seen in FIG. 1, the optical element 4 can be adjusted angularly between positions 4A
and 4B. This varies the ratio of constructive to destructive interference. Additionally, in
embodiments, the system of FIG. 1 may include mechanisms for aligning the resultant beam
emerging from optical element 4, in a straight line with the collimated beam emerging from
collimator 3.

In effect, the continuous beam is transformed into a string of extremely short duration
pulses typically on the order of a duration in subfemtoseconds. The small wavelength modulation
of the laser diode 2 causes the constructive and destructive nodes to move rapidly through the

volume of the Fresnel zone of the collimator lens aperture. This has the effect of stimulating very
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short (subpicosecond) pulse behavior at any point in the Fresnel zone through which the nodes
pass at a pulse repetition frequency defined by the amplitude modulator frequency.

The wavelength of the cancellation and constructive interference zones for a theoretical
single path would be the difference between the two frequencies. If the bandwidth of the cancelling
element is narrow, this difference is very small and the effective wavelength of the cancelled/non-
cancelled cycle would be very long, on the order of pico-seconds. Therefore, the system would
behave substantially similarly to a system with no cancellation because it requires an aperture
much larger than the primary light wavelength to generate a useful Fresnel/Fraunhoffer zone. Such
an aperture would greatly multiply the available Feynman diagram paths eliminating any useful
effect, even if it were possible to generate a sufficiently coherent source of such an aperture.

If the beat frequency can be made high enough, the wavelength of the cancelled to non-
cancelled cycle can be a fraction of a practical aperture. This will make this wavelength sufficiently
small to limit the Feynman paths to within a cycle or two in free space allowing the
Fresnel/Fraunhoffer effect to be apparent. Since the center frequency and spectrum spread of a
laser diode is modulated by adjusting the current and/or temperature of the junction, the pattern of
the Fresnel/Fraunhoffer zones is varied substantially by very small variations in the wavelength of
one or both pass frequencies. Such modulation is produced in the apparatus of FIG. 1 by the
amplitude modulator 2.

A conventional coherent or incoherent beam would have high probability paths in the
Feynman diagram. These paths would overlap at very low frequencies (kHz) and be of little
practical use in the stimulation of molecular resonance. It should be noted however that the
phenomena described above is used as a means to multiply the modulation frequency, up to the
point where the beam effectively becomes continuous. Thus, by properly selecting the aperture,
the region of the beam selected for transmission through the medium, and the modulation
frequency, it is possible to cause the constructive nodes to pass across any given point in the beam
at frequencies many times higher than the modulation frequency. In ideal conditions, the duration
of exposure to a constructive node of any point would be for a period equivalent to a quarter of the
duration of a wavelength of the molecular frequency repeated once per cycle.

If the wavelength of the laser is chosen to be one easily absorbed by the atomic structures

it is desired to induce to resonance, then the beam will efficiently deliver the desired modulation
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frequency to the desired molecules. Cell adhesion molecules and human integrins such as alpha 4
and beta 1 are ideally suited for excitation to chemical activity by this method.

The sources of cells for the procedure described herein may be autologous or exogenous.
Autologous stem cells refer to cells which are derived from the same person who is to be treated
with such cells. These cells will be a genetic match obviating risks of rejection of cells. In current
methods, autologous stem cells are either derived or concentrated from peripheral blood, bone
marrow or fat, yet other tissues could be a source of autologous stem cells as virtually every tissue
of the body has its own distinct stem cell reservoir.

A preferred exogenous source of stem cells is umbilical cord blood. Stem cells from cord
blood are very robust with long telomeres (a genetic aging clock level of newborn level) and a
strong capacity for tissue repair. Functionally, rejection syndromes of the cells and graft versus
host disease (GVHD) have not been an issue with this source of cells in the context of an intact
immune system. Matched bone marrow could also be a source of cells, though a high degree of
matching would be required to avoid rejection and GVHD. In practice, for regeneration as opposed

to anti-leukemic medical regimes, cord blood stem cells have been used safely.

Preparation of Platelet Rich Plasma (PRP) Containing hVSEL Stem Cells

FIG. 3 is a flowchart illustrating a method of preparing PRP that contains hVSEL stem
cells, in accordance with some embodiments of the present specification. Anti-coagulated (sodium
citrate) donated normal human peripheral blood (450mL) was acquired and kept at 4°C before use.
The blood was allowed to warm to room temperature before processing for PRP.

At step 302, each sample of PRP is obtained by using three PRP tubes into which 11 mL
of whole peripheral blood (normal human blood) is added/aliquoted. At step 304, the tubes
containing whole blood PRP are centrifuged at a pre-set g force for 10 minutes. Consequently,
each of the three PRP tubes containing 11 mL of whole blood produces approximately 6 mL (a
total of approximately 18 mL) of PRP.

At step 306, the PRP produced at step 304 is aliquoted, using aseptic technique in a Class
II flow hood, into a single sterile tube for further manipulation and analysis. Each 18mL PRP

preparation is created in triplicate for each manipulation and assessment process.
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Processing, Modulation, Manipulation and Assessment of Human PRP Containing hVSEL

Stem Cells

In accordance with aspects of the present specification, PRP containing hVSEL stem cells
are manipulated or modified using pulses of laser light having a wavelength in a range of 300 nm
to 1000 nm, and, in an embodiment, approximately 670 nm. In some embodiments, PRP containing
hVSEL stem cells is manipulated or modified using the following two lasers:

e Costa Laser: The Costa Laser employed is, in an embodiment, a 670 nm, SmW SONG
modulated laser. In embodiments, the level of optical phase conjugation (OPC) was varied for
experimental purposes. In embodiments, a level of optical phase conjugation ranges from 1%
to 99%. In an embodiment, the SONG modulated laser was set at 60% optical phase
conjugation (OPC) for a resultant beam power of 1 mW.

e Magna Costa Laser: The Magna Costa laser employed is, in an embodiment, a 670 nm, 5.7
mW SONG modulated laser. In embodiments, the level of optical phase conjugation (OPC)
was varied for experimental purposes. In embodiments, a level of optical phase conjugation
ranges from 1% to 99%. In an embodiment, the SONG modulated laser was set at 60% OPC
for a resultant beam power of 1.3 mW. The Magna Costa laser has adjustable wave forms to
enable alternative wave forms to be introduced as a control.

In embodiments, SONG modulation of the laser cancels the central wavelength band of the
laser output as a result of non-fringing destructive interference. The remaining upper and lower
wavelength bands create a beat frequency pattern of sparse nodes of constructive interference
which represents the physical visible light that remains. Modulation of this complex wave form
pattern results in a rapid traverse of these nodes that can reach pulse repetition frequencies every
femtosecond or less. The destructive interference and sparseness of the nodes reduces the flare at
the surface of the tissue interface. This decreases both the reflectiveness of photons which have
entered a zone that has just experienced photon absorption as well as a scattering effect. The depth
of penetration of sparse nodes may be 10-20 times that of ordinary photons at the surface of an

interface such as human skin.

Culture and Harvesting of Laser-Treated and Control (No Laser or White Light) hVSEL in PRP
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In some embodiments, to assess the biological stability of the effect of laser exposure or
manipulation, the PRP is cultured in equal volumes of RPMI 1640 media supplemented with
200mM L-Glutamine, penicillin, and streptomycin and 10% heat inactivated fetal calf serum.

All PRP cultures are carried out using T25 vented flasks in a humidified incubator set at
37°C and 5% COsz in air. Adherent cells are harvested when needed in an initial wash with

Ca2+/Mg2+ free Dulbecco’s PBS and treatment with Trypsin EDTA for 5 minutes at 37°C.

The Numbers and Distribution of hVSEL Stem Cells in Untreated PRP

In an embodiment, to assess the distribution and numbers of hVSEL stem cells in untreated
PRP tubes of PRP are separated into discrete sample tubes following centrifugation (see the
flowchart of FIG. 3) by taking 2 mL of the ‘top’ portion of PRP; 2mL of the ‘middle’ portion of
PRP; 2mL of the ‘bottom’ portion PRP — as close to the red cell interface as possible; 2 mL of the
top of the red cell section; and 2 mL at the bottom of the red cell section for a total of five tubes
per PRP sample. Each sample is assessed for hVSEL stem cell numbers using the flow cytometry
protocol mentioned earlier in this specification. Assessment of each sample showed that cell
viability remained at >90%.

FIG. 4 is a graph 400 illustrating data on the number and distribution of hVSEL stem cells
in untreated PRP for each of the portions obtained in the method described with respect to FIG. 3.
The top 2mL of the PRP is found to have a mean hVSEL stem cell count of 3.1 x10°/mL and the
mean Lin- cell count was 20.0 x10°/mL. The middle 2mL of the PRP is found to have a mean
hVSEL stem cell count of 4.27 x10°/mL and the mean Lin- cell count is 18.5 x10°/mL. The bottom
2mL of the PRP is found to have a mean hVSEL stem cell count of 9.29 x10°/mL and the mean
Lin- cell count is 52.2 x10°/mL. The total mean number of hVSEL stem cells found in PRP is
1.66 x10%mL. The total mean number of Lin- cells found in the PRP is 9.01 x10%mL. The total
number of hVSEL stem cells in the red cell top section is 4.0 x10*/mL and the mean Lin-cell count
is 1.65 x10*/mL. The total number of hVSEL stem cells in the red cell bottom section is 6.0
x10%/mL and the mean Lin- cell count is 5.1 x10*/mL.

In this embodiment, it is shown that there is a mean of 1.6x10%mL hVSEL stem cells in
PRP obtained from donated human blood. It is also possible to provide another mean estimate of
the total hVSEL stem cells/mL in PRP by taking the mean of the no treatment values for PRP

across all of the different extractions. This produces a mean value of 3.92x10%mL. The range of
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observed hVSEL stem cells in PRP normal peripheral blood (normal human blood) in the present
gradient study is 0.746-16 x10°/mL.

The PRP is found to have a gradient of hVSEL stem cells increasing from the top meniscus
of the PRP all the way down to the PRP/red cell interface where the highest number of hVSEL
stem cells is found, indicating that the entire volume of PRP should be used for optimal results in
some embodiments. Accordingly, multiple volumes of PRP are pooled for clinical applications.
In embodiments, some applications may require a higher hVSEL concentration per volume of PRP.
For example, in some applications, such as hair and cosmetic applications, which are localized, it
is desirable to have a higher hVSEL concentration. In these cases, the bottom third portion where
the highest number of hVSEL cells is present may be used for a more concentrated effect. In other
applications, for example, in systemic treatment that may be administered intravenously, it may
be desirable to pool the entire volume.

There are very few (approximately 1x10°/mL) hVSEL stem cells in the red cell section of
the PRP tube. These data show that the PRP based isolation of hVSEL stem cells works very
efficiently when using the systems and methods of the present specification. FIG. 5 shows results
500 of a typical flow cytometer for PRP with no laser treatment.

Laser Treatment (using Costa Laser) of PRP and Resulting hV'SEL Stem Cell Proliferation on Day
0 and Day 1 of Culture

In an embodiment, to assess the effect of a Costa laser with SONG modulation on hVSEL
stem cell numbers in PRP, PRP is prepared as described earlier with reference to FIG. 3, in
triplicate. A first batch is exposed to Costa laser +SONG (set at 60% OPC)) light for 3 minutes, a
second batch is exposed to white torch light for 3 minutes, and a third batch received no treatment
(control). Following flow cytometer analysis, the three PRP samples are cultured and then
harvested for flow cytometry analysis on day 1. The purpose of this embodiment is to assess the
initial effects of the laser on hVSEL stem proliferation and to see if these changes were stable after
24 hours in culture in vitro. Others have described gene upregulation in human dermal cells
following laser exposure which resulted in increased paracrine secretions.

FIG. 6 is a graph 600 illustrating data on Costa laser +SONG modulation of PRP, related
controls, and in vitro culture for a duration of one day. As shown, when PRP is treated with laser
light +SONG for 3 minutes, and analyzed by flow cytometry immediately afterwards, the number
of hVSEL stem cells are 1.256 x10%/mL. The same batch of PRP treated with white torch light for
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3 minutes (as a first control) and analyzed immediately contains 4.15 x10°/mL hVSEL stem cells.
The same batch of PRP, undergoing no treatment (as a second control), contains 5.77 x10°/mL
hVSEL stem cells. The mean of these two control samples is 4.96x10°/mL. The laser exposed PRP
therefore showed a 2.5X (2.5 fold) increase in hVSEL stem cell numbers compared to the mean of
the two control groups. This is a rapid effect in that following modulated laser exposure the cells
are taken immediately for analysis on the flow cytometer. The time from modulated laser exposure
to flow cytometry analysis is therefore no greater than 30 minutes in any of the studies. This
observation compares favorably with the clinical use and clinical trial of modulated laser exposed
hVSEL in PRP which often show rapid clinical improvements following intravenous infusion of
autologous laser exposed hVSEL stem cells in PRP. This is the first time that these laboratory
observations and clinical data have been correlated.

In embodiments, it should be noted that the PRP may be treated with laser light +SONG
for a predefined time period ranging from 1 minute to 5 minutes, and preferably 3 minutes. In
embodiments, the treated platelet rich plasma has an amount of stem cells ranging from 0.5 x
10%mL to 2.0 x 10%mL when analyzed immediately after the predefined period of time. In
embodiments, the number of hVSEL stem cells after treatment is are 1.256 x10%/mL.

On day 1 of culture in vitro (that is, following 24 hours culture in vitro), the Costa
laser+SONG treated PRP contains 1.086 x10°/mL hVSEL stem cells. On day 1 of culture in vitro,
the White Torch light PRP (a first control) contained 0.448 x10°/mL hVSEL stem cells. On day 1
of culture in vitro the Control PRP (no treatment and a second control) contained 0.376 x10°/mL
hVSEL stem cells. The mean of these two control groups is 0.432x10°/mL. The laser exposed PRP
after 24 hours in vitro showed a 2.5X (2.5-fold) increase of hVSEL stem cells over the control
cells indicating that even though the actual cell counts decreased (which is to be expected
following culture in vitro), the ratio of laser modulated hVSEL stem cells to control hVSEL stem
cells remained the same over 24 hours. In embodiments, stem cell administration occurs in a time
frame ranging from within 1 minute to 24 hours of preparation/laser modulation. In embodiments,
stem cell administration occurs in a time frame ranging from within 1 minute to 2 hours of
preparation/laser modulation. In embodiments, stem cell administration preferably occurs within
30 minutes of preparation/laser modulation.

These data have confirmed that the laser has a proliferative effect on hVSEL stem cells in

PRP. This effect is maintained in relative terms for at least 24 hours in vitro post laser exposure.
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In embodiments, stem cell administration may occur in a time frame wherein the measurable effect
on hVSEL remains post laser exposure, wherein said time may vary depending on a plurality of

conditions.

Laser Treatment (using Magna Costa Laser) of hVSEL Stem Cells in PRP With Titration of Laser
Exposure Time and =SONG Modulation at Day 0 and Day 5

In an embodiment, the hVSEL stem cells in PRP were treated with the Magna Costa laser
to assess the numbers of hVSEL present in PRP following laser exposure from 1-3 minutes with
and without the SONG modulation in order to confirm optimum settings for clinical use. As
described earlier in this specification, the Magna Costa laser is the same as the Costa except for an
adjustable wave form. This enables the use of a possibly improved control of a ‘flat” wave in these
experiments.

In this embodiment, the SONG modulation was set at 60% OPC and all cells are analyzed
at Day 0 and then cultured in vitro for 5 days to assess the persistence of any proliferative changes
in hVSEL.

The purpose of this embodiment is to assess the laser exposure time and the application of
SONG modulation, or no SONG modulation, on the proliferation of hVSEL stem cells in PRP on
the day of laser exposure (D0) and after five days in vitro (D5). The laser exposure times and
SONG modulation are critical to successful hVSEL stem cell proliferation.

FIG. 7 is a graph 700 illustrating data pertaining to Magna Costa Laser exposure time
variation and SONG modulation variation on day 0 and day 5. In embodiments, the laser exposure
time ranges from 1 minute to 6 minutes. In embodiments, the laser exposure time ranges from 1
minute to 3 minutes. In embodiments, for a volume ranging from 20 milliliters to 30 milliliters,
the laser exposure time is 3 minutes. In other embodiments, laser exposure time is dependent on
the volume of PRP. In other embodiments, laser exposure time is dependent on the quality of
harvested PRP.

As shown, on day O (the day when the PRP was prepared and lasered) the total number of
hVSEL stem cells in the PRP increased as the laser exposure time was increased (from 1 minute
to 3 minutes) and the SONG modulation was present throughout. The 2-minute and 3-minute laser
exposure time produced very similar numbers of hVSEL stem cells. There was a similar but less

pronounced rise in hVSEL stem cell numbers when the laser was applied without SONG
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modulation. The flat wave and no treatment controls remained similar, noting that the flat wave
laser exposure time was 3 minutes.

Thus, in the PRP exposed to the SONG modulated Magna Costa laser for 1-minute, 2-
minutes and 3-minutes the numbers of hVSEL stem cells are highest in the 2-minute and 3-minute
treatments. In the Magna Costa laser without SONG modulation there are fewer hVSEL stem cells
than in the laser SONG modulated group over 1, 2 and 3 minutes but there is a steady increase in
detected hVSEL stem cells across the laser exposure times. The SONG modulated Magna Costa
flat wave and no treatment controls (hVSEL numbers) are lower than the equivalent SONG
modulated laser cell counts at 2-minute and 3-minute laser exposure.

On day 5 of culture in vitro the SONG modulated laser group show increased numbers of
hVSEL stem cells compared to Day 0 with slightly more hVSEL stem cells present in the 2-minute
and 3-minute laser exposure time. The 1-minute and 3-minute laser exposure without SONG
modulation contains more hVSEL stem cells than the 2-minute laser exposure and the flat wave
and no treatment controls also contain more hVSEL stem cells overall than in Day 0.

Thus, the day 5 hVSEL stem cell counts, after 5 days culture in vitro, all showed an increase
in hVSEL stem cells compared to Day 0. There is also an increase in the control groups which
appeared greater than the experimental groups. This anomaly needs further investigation because
it could be a true reflection of in vitro proliferation of hVSEL stem cells or it may just be an
anomaly in this particular embodiment. In general terms when lasered hVSEL stem cells are

cultured in vitro then a reduction in cell numbers is observed.

Costa Laser Treatment (- SONG Modulation) of hVSEL stem cells in PRP at Day 0, Day 1 and
Day 7

In an embodiment, the PRP (prepared in accordance with the method of FIG. 3) is exposed
to the Costa laser for 3 minutes with SONG modulation and 3 minutes without SONG modulation.
The resultant PRP is then assessed for hVSEL proliferation and then put into in vitro culture for 1
and 7 days. Cultures are harvested on Day 1 and Day 7 and the resultant cell harvest is assessed
for hVSEL proliferation using flow cytometry. This embodiment also includes an assessment of
hVSEL numbers in whole peripheral blood following red cell lysis.

This embodiment is directed towards assessing the numbers of hVSEL stem cells in PRP

on the day of laser treatment and at Day 1 and Day 7 culture of the cells in vitro and to assess the
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effect of laser treatment with and without SONG modulation. A measurement is made on the
number of hVSEL stem cells in peripheral blood without any treatment. This involved red cell
lysis followed by flow cytometry.

FIG. 8 shows a graph 800 illustrating data pertaining to Costa Laser treatment of hVSEL
stem cells in PRP at Day 0, Day 1 and Day 7. The number of hVSEL stem cells in this sample of
peripheral blood is 8.1x10°/mL which correlates well with previous estimates of hVSEL stem cells
in PRP at 1x10%mL and the hVSEL stem cells in PRP control in this study of 1.072x10%mL. It is
to be expected that PRP will have slightly higher hVSEL stem cell counts than peripheral blood
as hVSEL stem cells are concentrated in PRP.

The number of hVSEL stem cells in PRP following 3 minutes of SONG modulated laser
treatment is increased to 2.22x10°/mL, on Day 1 of culture it is 7.82x10>/mL and on day 7 of
culture it is 2.56x10°/mL. The number of hVSEL stem cells in PRP following 3 minutes of
unmodulated laser treatment is increased to 1.994x10%/mL, on Day 1 of culture it is 1.348 x10%mL
and on day 7 of culture it is 1.48 x10°/mL.

The number of hVSEL stem cells in PRP following 3 minutes of white light treatment is
increased to 1.504 x10°/mL, on Day 1 of culture it is 2.66 x10°/mL and on day 7 of culture it is
2.18 x10°/mL. The number of hVSEL stem cells in PRP following no treatment (as a control) is
1.072 x10%/mL, on Day 1 of culture it is 4.7 x10°/mL and on day 7 of culture it is 1.657 x10>/mL.

This embodiment confirms the presence of hVSEL stem cells in whole peripheral blood
after red cell lysis. The data shows an increase in hVSEL stem cell numbers in PRP which confirms
that PRP is an efficient route to isolate hVSEL stem cells for experimental and clinical use.

The highest numbers of hVSEL stem cells in PRP are found in the Costa laser with SONG
modulation with a 3-minute exposure time. The same laser exposure without SONG modulation
show fewer hVSEL stem cells but still increased levels over controls indicating some possible
benefits of laser exposure even without SONG modulation. The white light and no treatment
controls both show fewer hVSEL stem cells than the SONG modulated and SONG unmodulated
treatments.

The numbers of hVSEL stem cells present after 1 and 7 days of culture in vitro decreased

which may reflect cell death related to in vitro culture.

Time Titration of SONG modulated Magna Costa and Costa Laser on hVSEL Stem Cells in PRP
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In an embodiment, the PRP (prepared in accordance with the method of FIG. 3) is exposed
to the Magna Costa laser for 3 minutes and the Costa laser for 3, 6 and 9 minutes. White light and
no treatment controls are used. hVSEL stem cell flow cytometer analysis is thereafter carried out
for all exposure times.

This embodiment is directed towards identifying the optimum laser exposure time for the
proliferation of hVSEL stem cells in PRP. FIG. 9 shows a graph 900 illustrating data pertaining to
time titration of SONG modulated Magna Costa and Costa Laser on hVSEL Stem Cells in PRP.
In embodiments, the laser exposure time ranges from 1 minute to 6 minutes. In embodiments, the
laser exposure time ranges from 1 minute to 3 minutes. In embodiments, for a volume ranging
from 20 milliliters to 30 milliliters, the laser exposure time is 3 minutes. In other embodiments,
laser exposure time is dependent on the volume of PRP. In other embodiments, laser exposure
time is dependent on the quality of harvested PRP. As shown, the total hVSEL stem cells found
in PRP exposed to the SONG modulated Costa Magna and the Costa laser for three minutes are
higher than exposure to the SONG modulated Costa laser for 6 or 9 minutes. These data confirm
that the optimum laser exposure time to maximize hVSEL stem cell proliferation is 3 minutes. The
white light (torch) control and the no treatment control showed hVSEL stem cell numbers less than
the 3-minute SONG modulated laser exposure confirming the optimized exposure time to 3
minutes.

Data resulting from various embodiments of the present specification confirm that laser
treatment, exposure or modulation of hVSEL stem cells in PRP results in hVSEL stem cell
proliferation. This has a great potential in future routine therapy and also in understanding the true
nature of hVSEL stem cells.

In embodiments, optimization of a PRP preparation for laser activation of hVSEL stem
cells is dependent upon many factors, including, but not limited to centrifugation time, cell
collection, the time between laser treatment and patient administration. In addition, in
embodiments, a triple shake method may be employed which may a) result in an increase in the
yield of the cells which are concentrated at the interface between the plasma and the gel that
effectuates the separation, as fewer cells are lost by virtue of being stuck to the interface and b) an
increase in cytokines and growth factors that are present in the preparation either before or after

laser treatment.
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Unblocking CXCR4 Making it Available for Binding

Endogenous Peptide Inhibitor X4 (EPI-X4) is the antagonistic ligand of CXCR4. This
naturally occurring peptide, originating from the fragmentation of albumin, binds to the CXCR4
antigen mostly by interacting in the minor pocket of CXCR4 through its N-terminal residues,
thereby inhibiting G-protein signaling to the associated cells. There have been several EPI-X4
derivatives reported and their IC50 values show that the N-terminal residues of EPI-X4 are crucial
for binding to CXCR4.

It has subsequently been shown that the NTer-IN configuration (N-Terminal of EPI-X4 IN
the minor pocket of CXCR4) plays a vital role in CXCR4/EPI-X4 binding. Furthermore, only
seven EPI-X4 residues played any significant role in this binding, four of which, all positively
charged, interact through the minor pocket of CXCR4.

In addition, the negatively charged EPI-X4 residue L16 (C-terminal Leu) interacting with
the CXCRA4 residue K271 (Lys) has a de-stabilizing effect. However, chemical elimination of .16
showed little effect on the binding of EPI-X4 to CXCR4, demonstrating that first three salt bridges
and hydrogen bond are the major agents of the binding.

The last two of the seven significant interactions, V11 and T15 of EPI-X4 interact with
E25 and R30, which comprise the B-strand of CXCR4, also providing some small additional
binding stabilization. The chemical elimination of EPI-X4 residue L1 or K7 almost completely
abolishes receptor binding.

Salt bridges are interactions, electrostatic combined with hydrogen bonding, between
oppositely charged residues. Whereas hydrogen bonds can combine, as in water, to create a major
force, individual bonds are weak and easily broken. The distance between the residues
participating in a salt bridge is important and is typically on the order of <400 picometers (pm).
Amino acids greater than this distance apart do not qualify as forming a salt bridge and salt bridges
experience thermal fluctuations which continuously break and reform the hydrogen bonds.

EPI-X4, originating from albumin fragmented in the acidic conditions of embryonic
gastrulation, binds to and dysregulates the CXCR4 expressed by the hVSEL stem cells, protecting
the salt bridges and hydrogen bonds in the minor pocket of CXCR4 from thermal fluctuations,
thereby maintaining hVSEL stem cell quiescence.

CXCR4 is unblocked by SONG modulated laser light to make it readily available for
binding by flow cytometry antibodies. The SONG modulated red laser penetrates the minor pocket
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of CXCR4 and thus disrupts the hydrogen bonds and salt bridges binding CXCR4 to EPI-X4. A
three-minute exposure time to SONG modulated laser is observed to be most effective in
unblocking CXCR4. In the given time, the laser thermal turbulence in the minor pocket of CXCR4
maximizes the proliferation of hVSEL stem cells in vitro. In three minutes, the binding of EPI-
X4 to CXCRA4 is broken and the laser becomes ineffective because the thermal energy of the minor
pocket is comparable to that of the red-energy laser.

After three minutes of continuous laser exposure, a new thermal stability is established as
the turbulent conditions subside and new hydrogen bonds, if not salt bridges, develop in the hotter
but now-stabilizing conditions. When the laser is applied for six and nine minutes, the hVSEL
count decreases as the hotter stabilizing conditions in the minor pocket of CXCR4 allow some new
hydrogen bonds, which demonstrably show some re-binding effect across the CXCR4/EPI-X4
complex.

The apparent rapid proliferation of hVSEL stem cells in PRP in vitro demonstrates that the
SONG modulated red laser for three minutes penetrates into the minor pocket of CXCR4 and
interrupts the salt bridges and the hydrogen bonds, thus breaking the CXCR4/EPI-X4 binding and
exposing CXCR4 to labelled antibodies in the subsequent flow cytometry analysis.

Intrinsic Age Reduction

Intrinsic epigenetic age (IEA) is a true indicator of biological age at the DNA level. In one
embodiment, by using the treatment and administration procedures described herein, in one
embodiment, a single treatment, as described herein, can yield a reduction in an individual’s IEA
by 2 to 4 years, a second treatment can yield an additional reduction in an individual’s IEA by 2
to 4 years, a third treatment can yield an additional reduction in an individual’s IEA by 2 to 4
years, and a fourth treatment can yield an additional reduction in an individual’s IEA by 2 to 4
years. Accordingly, for each treatment, the IEA may reduce by 2 years to 4 years such that four
treatments, spread over a period of 1 month to 24 months can yield a reduction in an individual’s
IEA by 8 to 16 years. By way of another example, in using the treatment and administration
procedures as described herein, an individual’s IEA may be decreased in a range of 1 year to 4
years. More specifically, in one embodiment, a single treatment, as described herein, can yield a
reduction in an individual’s IEA by 1 to 4 years, a second treatment can yield an additional

reduction in an individual’s IEA by 1 to 5 years, a third treatment can yield an additional reduction
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in an individual’s IEA by 1 to 5 years, and a fourth treatment can yield an additional reduction in
an individual’s [EA by 1 to 5 years. Accordingly, for each treatment, the IEA may reduce by 1
year to 5 years such that four treatments, spread over a period of 1 month to 24 months can yield
a reduction in an individual’s IEA by 4 to 20 years. In embodiments, treatments are administered
every week to every year and in any increment therein. In embodiments, treatments are
administered every week to every six months and in any increment therein. Optionally, treatments
may be administered in any frequency as long as it achieves the objectives of the present
specification.

In embodiments, a patient experiences a decrease in biological age in a range of 1 year to
4 years based on a first administration of the treated platelet rich plasma. In embodiments, a patient
experiences a decrease in biological age in a range of 4 years to 9 years based on a second
administration of the treated platelet rich plasma. In embodiments, the second administration of
the treated platelet rich plasma occurs 1 week to 6 months after the first administration.

Referring to FIGS. 10A to 10D, examples of intrinsic epigenetic ages determined for eight
different humans, referred to as patient A through patient H, are provided. FIG. 10A shows an
IEA of patient A 1010 at 50.44 years when patient A’s chronological age is 57 years. The figure
also illustrates an IEA of patient B 1020 at 50.34 years, when patient B’s chronological age is 62
years. FIG. 10B shows an IEA of patient C 1030 at 51.87 years, when patient C’s chronological
age is 50 years. The figure also illustrates an IEA of patient D 1040 at 42.98 years, when patient
D’s chronological age is 42 years. FIG. 10C shows an IEA of patient E 1050 at 37.10 years, when
patient E’s chronological ageis 36 years. The figure also illustrates IEA of patient F 1060 at 47.03
years, when patient F’s chronological age is 53 years. FIG. 10D shows an IEA of patient G 1070
at 63.41 years, when patient G’s chronological age is 66 years. The figure also illustrates an IEA
of patient H 1080 at 50.62 years, when patient H’s chronological age is 50 years. Therefore,
chronological age can be very different from the biological age, which can further be different for
IEA and EEA.

It is desirable to reduce the speed of, inhibit, or even reverse epigenetic aging in general,
and IE aging, in particular. To do so, a treatment as shown in FIG. 11 is administered to each
patient. FIG. 11 is a flow chart illustrating an exemplary process of preparing PRP that contains
hVSEL stem cells, which are used for reducing IEA, in accordance with some embodiments of the

present specification. IEA is reduced by increasing regenerative growth factors resulting from
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proliferation of hVSEL stem cells. At step 1102, a patient’s blood is obtained in a plurality of
tubes of 10 cc each. In embodiments, the number of tubes ranges from 3 to 12. In a preferred
embodiment, a patient’s blood is obtained in six tubes of 10 cc each. At step 1104, each tube is
spun with a centrifugal G-force of approximately 270G for approximately 10 minutes. The
spinning process pulls red/white blood cells into a gel at the bottom of each tube. Platelets, hVSEL
stem cells, and plasma remain separated above the gel in the form of PRP. Based on basic density
distribution, an upper third of the PRP has the lowest concentration of hVSEL stem cells, while a
bottom third of PRP, near the gel interface, has the highest concentration of hVSEL stem cells. At
step 1106, the tubes are shaken for a first time. The shaking involves gently rocking the tube in a
back-and-forth motion for approximately 10 seconds. The motion knocks loose hVSEL stem cells
in PRP near the gel boundary, thereby improving hVSEL yield by at least 1% compared to an
identical procedure where no such shaking is performed. At step 1108, approximately 6 to 7 cc of
PRP per tube is harvested. The harvested amounts are collected in a separate sterile tube. At step
1110, the tube containing the PRP harvested at step 1108 is shaken (second shaking). In some
embodiments, the shaking is performed vigorously for approximately 20 seconds to release
regenerative factors. At step 1112, laser stimulation is applied. Laser stimulation is applied as
described above. In some embodiments, SONG modulated laser stimulation is applied for three
minutes. At step 1114, the tube is shaken for a third time to awaken dormant hVSEL stem cells
and get cytokines and growth factors from hVSEL stem cells.

FIG. 11 provides an exemplary process of treating PRP obtained from blood samples of a
patient. Variations to the process without deviating from the scope of the present invention are
also possible to reduce IEA. Reduction in biological age may increase on a per treatment basis.
The treatment described in FIG. 11 is repeated to achieve additional reductions in the biological
age. Therefore, in an example, one treatment may decrease biological age by one year while an
additional treatment may decrease it by an additional year. The amount of reduction in IEA
achieved by embodiments of the present specification is higher than any other known treatment.

Accordingly, referring back to the case examples provided in FIGS. 10A to 10D, if patient
A is provided one treatment, the chronological age reduces from 50.44 years to approximately 48
to 46 years old. If patient B is provided two treatments, spread apart by a time period ranging from
1 week to 6 months, the chronological age reduces from 50.34 years to approximately 46 to 42

years old. If patient C is provided three treatments, each spread apart by a time period ranging
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from 1 week to 6 months, the chronological age reduces from 51.87 years to approximately 46 to
40 years old. If patient D is provided four treatments, each spread apart by a time period ranging
from 1 week to 6 months, the chronological age reduces from 52.98 years to approximately 45 to
37 years old. If patient E is provided five treatments, each spread apart by a time period ranging
from 1 week to 6 months, the chronological age reduces from 37.10 years to approximately 27 to
17 years old. If patient F is provided six treatments, each spread apart by a time period ranging
from 1 week to 6 months, the chronological age reduces from 47.03 years to approximately 35 to
23 years old. Finally, if patient G is provided seven treatments, each spread apart by a time period
ranging from 1 week to 6 months, the chronological age reduces from 63.41 years to approximately
49 to 35 years old.

The above examples are merely illustrative of the many applications of the system of
present invention. Although only a few embodiments of the present invention have been described
herein, it should be understood that the present invention might be embodied in many other specific
forms without departing from the spirit or scope of the invention. Therefore, the present examples
and embodiments are to be considered as illustrative and not restrictive, and the invention may be

modified within the scope of the appended claims.
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CLAIMS

We claim:

10.
11.

12.

A method of producing a composition that, when administered to a patient, reduces a biological
age of a patient comprising:
proliferating stem cells of the patient comprising:

preparing platelet rich plasma containing stem cells; and

treating the platelet rich plasma with modulated pulses of laser light having a predefined
wavelength and for a predefined period of time.
The method of claim 1, wherein preparing the platelet rich plasma comprises:

adding the patient’s blood into a plurality of tubes;

centrifuging the plurality of tubes at a predefined g force for a predefined period of time to
produce the platelet rich plasma; and

aliquoting the produced platelet rich plasma into a sterile tube.
The method of claim 2 wherein the centrifuging the plurality of tubes further comprises
shaking the plurality of tubes after centrifuging.
The method of claim 2 further comprising shaking the sterile tube after aliquoting.
The method of claim 2 wherein the plurality of tubes ranges from 3 tubes to 12 tubes, and any
increment therein.
The method claim 1 further comprising shaking the platelet rich plasma after treating with
modulated pulses of laser light.
The method of claim 1, wherein said treatment of the platelet rich plasma is carried out in
minimum background white light conditions.
The method of claim 1, wherein the predefined wavelength ranges from 300 nm to 1000 nm.
The method of claim 1, wherein the predefined wavelength is 670 nm.
The method of claim 1, wherein the platelet rich plasma is prepared using normal human blood.
The method of claim 1, wherein the predefined period of time ranges from 1 minute to 5
minutes.
The method of claim 1, wherein said treated platelet rich plasma has an amount of stem cells
ranging from 0.5 x 10°/mL to 2.0 x 10%mL when analyzed immediately after the predefined

period of time.
28



13.

14.

15.

16.

17.

18.

19.

20.

21.
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A method of producing a composition that, when administered to a patient, reduces a biological
age of a patient comprising;
proliferating stem cells of the patient, comprising;

adding normal human blood into a plurality of tubes;

centrifuging the plurality of tubes at a predefined g force for 10 minutes to produce platelet
rich plasma;

shaking the plurality of tubes;

aliquoting the produced platelet rich plasma into a sterile tube;

shaking the platelet rich plasma in the sterile tube;

treating the platelet rich plasma with modulated pulses of laser light having a predefined
wavelength and for a predefined period of time; and

shaking the treated platelet rich plasma.
The method of claim 13, wherein the plurality of tubes ranges from 3 tubes to 12 tubes, and
any increment therein.
The method of claim 13, wherein said treatment of the platelet rich plasma is carried out in
minimum background white light conditions.
The method of claim 13, wherein the predefined wavelength ranges from 300 nm to 1000 nm.
The method of claim 13, wherein the predefined wavelength is 670 nm.
The method of claim 13, wherein the predefined period of time ranges from 1 minute to 5
minutes.
The method of claim 13, wherein said treated platelet rich plasma has an amount of stem cells
ranging from 0.5 x 10%mL to 2.0 x 10%mL when analyzed immediately after the predefined
period of time.
The method of claim 13, wherein said treated platelet rich plasma exhibits a 2.5 fold increase
in stem cells compared to a mean of first and second control samples, wherein the first control
sample includes the platelet rich plasma treated with white torch light for the predefined period
of time, and wherein the second control sample includes the platelet rich plasma without any
light treatment.
The method of claim 13, wherein said modulation cancels a central wavelength band of the
laser light such that the remaining upper and lower wavelength bands create a beat frequency

pattern of sparse nodes.
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