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Introduction and Importance of BQM
The global cancer burden

Cancer continues to pose a significant public health burden, both in North America and 
globally. According to the American Cancer Society, approximately 2 million new cancer cases 
and over 600,000 cancer-related deaths were projected in the United States in 2024 alone 
[1,2]. This represents a steady rise in incidence over the past decade, driven in part by aging 
populations, lifestyle factors such as poor diet and sedentary behavior, and environmental 
exposures.

Globally, the situation is even more pressing. The World Health Organization (WHO) and 
International Agency for Research on Cancer (IARC) report that cancer is the leading cause of 
death worldwide, responsible for nearly 10 million deaths in 2020, with the burden expected 
to increase to 28.4 million new cases per year by 2040 a rise of 47% from 2020 [3-5]. Low- 
and middle-income countries are experiencing the sharpest increases, often without the 
healthcare infrastructure to manage this growing crisis.

Despite advances in early detection and therapeutic modalities, the overall mortality rate 
for several common cancers including pancreatic, liver, and certain aggressive brain cancer 
remain high. Treatment resistance, adverse effects of conventional therapies, and late-stage 
diagnosis continue to undermine long-term survival outcomes [6-8].

This epidemiological trend underscores the urgent need for novel, non-toxic, and supportive 
therapeutic approaches that not only target the disease but also restore the body’s natural 
resilience. In this context, Biophoton Quantum Medicine emerges as a promising adjunct that 
may address systemic dysfunctions and support long-term disease management by engaging 
the body’s self-healing potential at the quantum level.
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Abstract

Biophoton Quantum Medicine (BQM) represents an emerging and transformative approach in cancer 
treatment, with potential applications as both a standalone therapy and an adjunct to conventional 
modalities. Despite progress in oncology, cancer continues to pose a major global health challenge, with 
persistent issues including therapeutic resistance, systemic toxicity, and compromised patient quality of 
life. These limitations highlight the urgent need for innovative, non-invasive, and non-toxic therapeutic 
alternatives. BQM introduces a new paradigm grounded in the coherent application of biophoton energy 
to enhance mitochondrial function, modulate immune responses, normalize oncogenic gene expression, 
and restore intercellular communication. This manuscript outlines the scientific rationale, mechanistic 
underpinnings, clinical observations, preclinical findings, safety profile, regulatory considerations, and 
prospective research directions related to BQM in oncology. Preliminary data suggest that BQM reduced 
the adverse effects of cancer therapies, improve patient outcomes, and exert favorable biological influence 
on tumor processes. Moving forward, robust clinical trials and interdisciplinary research efforts will be 
critical to establish BQM as a validated component of personalized, quantum-informed cancer care. 
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Limitations of conventional therapies (e.g., Toxicity, 
Resistance). 

Despite substantial advances in oncology, conventional cancer 
therapies, including surgery, chemotherapy, radiation therapy, 
and molecularly targeted agents continue to present significant 
limitations that affect treatment outcomes, patient safety, and long-
term quality of life.

(1). Toxicity and Systemic Burden. One of the most pressing 
concerns with chemotherapy and radiotherapy is non-specific 
toxicity. While designed to target rapidly dividing cancer cells, these 
treatments also affect healthy cells with high mitotic rates such as 
those in the gastrointestinal lining, hair follicles, and bone marrow 
resulting in neutropenia, mucositis, nausea, fatigue, and alopecia 
[9-11]. Severe side effects often necessitate dose reductions or 
treatment delays, compromising overall therapeutic efficacy.

Moreover, cardiotoxicity, hepatotoxicity, nephrotoxicity, and 
neurotoxicity are frequently observed with many chemotherapeutic 
agents, including anthracyclines, cisplatin, and taxanes, placing a 
heavy burden on organ systems and long-term survivorship [12,13].

(2). Drug Resistance and Tumor Recurrence. Another critical 
limitation is the development of drug resistance, which is a major 
factor in cancer recurrence and treatment failure. Resistance can 
be intrinsic or acquired and arises through various mechanisms, 
including:

A.	 Mutations in drug targets (e.g., EGFR mutations in lung 
cancer),

B.	 Upregulation of efflux pumps (e.g., P-glycoprotein),

C.	 Activation of compensatory signaling pathways (e.g., 
PI3K/AKT/mTOR),

D.	 Induction of epithelial–mesenchymal transition (EMT) 
and cancer stem cell phenotypes [14].

These adaptations allow tumor cells to evade therapy, continue 
proliferating, and metastasize, especially in aggressive or advanced-
stage malignancies.

(3). Tumor Heterogeneity and Limitations of Targeted Therapies. 
Intratumoral heterogeneity the existence of genetically and 
phenotypically diverse subpopulations within a single tumor limits 
the effectiveness of many precision therapies. Even with targeted 
treatments such as tyrosine kinase inhibitors (TKIs) or monoclonal 
antibodies, resistant clones often emerge, leading to incomplete 
tumor eradication and disease relapse [13,15-17]. Additionally, 
many targeted therapies are associated with high cost, limited 
accessibility, and often require biomarker testing and continuous 
monitoring, which may not be feasible in all healthcare settings.

(4). Immunotherapy Limitations. Although immune checkpoint 
inhibitors (e.g., anti-PD-1/PD-L1) have revolutionized cancer 
care, their success is often restricted to a subset of patients 
with immunologically “hot” tumors. Many patients either fail to 
respond or develop immune-related adverse events such as colitis, 
pneumonitis, and endocrinopathies [12].

In conclusion, given the significant limitations in toxicity, 
resistance, and incomplete efficacy of conventional treatments, 
there is a growing demand for integrative approaches that can 
enhance cellular resilience, normalize tumor microenvironments, 
and reduce systemic side effects. Biophoton Quantum Medicine, 
by leveraging the body’s endogenous light-based signaling and 
quantum coherence, offers a promising non-toxic adjunctive 
strategy to improve therapeutic outcomes while minimizing harm.
Need for innovative, non-toxic adjuncts: importance of 
integrative and supportive care

As cancer remains a leading cause of death globally, the urgency 
for innovative, non-toxic adjunctive therapies has never been 
greater. While advances in surgery, chemotherapy, radiation, 
immunotherapy, and targeted treatments have extended survival in 
many cases, these interventions often come at a high physiological 
and emotional cost. For countless patients, the journey through 
cancer treatment is marked not only by the burden of disease but 
by the toxic side effects of conventional care.

This reality has fuelled a growing emphasis on integrative 
oncology, which combines evidence-based conventional therapies 
with supportive modalities aimed at improving the patient’s 
overall resilience, reducing side effects, and enhancing quality of 
life [5]. Integrative approaches include nutritional support, mind-
body practices, acupuncture, photo-biomodulation, and emerging 
quantum-based therapies all with the goal of treating the whole 
person, not just the tumor.

Supportive care is equally essential. Studies show that interventions 
targeting fatigue, pain, anxiety, gastrointestinal distress, and 
immunosuppression can significantly improve treatment adherence 
and patient-reported outcomes [15,16]. Moreover, addressing the 
energetic, inflammatory and mitochondrial dysregulation caused 
by both cancer and its treatment is critical for long-term recovery 
and remission maintenance.

In this context, Biophoton Quantum Medicine represents a new 
class of non-invasive, non-pharmaceutical supportive care, uniquely 
positioned to restore cellular coherence, modulate immune response 
and enhance the body’s innate healing mechanisms. By working in 
harmony with conventional treatments rather than replacing them, 
biophoton therapy exemplifies the integrative model of modern 
cancer care one that seeks to maximize therapeutic benefit while 
minimizing harm.
Introduction of Biophoton Quantum Medicine (BQM) as a safe 
and potentially effective modality

In response to the growing limitations of conventional cancer 
treatments including toxicity, resistance, and diminished quality of 
life, there is a critical need for novel, non-invasive therapies that 
can support and enhance the body’s natural healing mechanisms. 
One such emerging modality is BQM, which leverages the science 
of ultra-weak light emissions from living cells known as biophotons 
and their quantum-level interactions with biological matter [18-
20].

BQM is based on the principle that light is not only a passive 
byproduct of metabolism, but also a vital medium of cellular 
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communication and regulation. In healthy systems, biophoton 
emissions exhibit coherence and stability, facilitating synchronized 
biological functions [18,20,21]. In contrast, cancerous and 
degenerative processes are often associated with disrupted or 
chaotic biophoton patterns, reflecting a breakdown in cellular 
order and communication [22].

Unlike chemical interventions that often act broadly and induce 
collateral damage to healthy tissues, BQM seeks to restore 
coherence and energetic balance in the body through external 
application of biophoton-generating fields. These strong, coherent 
light fields are designed to interact with the body’s endogenous 
energy systems, particularly those governed by mitochondrial, DNA 
and electromagnetic dynamics [22-25].

Preliminary clinical observations and user-reported outcomes 
suggest that BQM may reduce pain, inflammation, fatigue and 
treatment-related side effects, while potentially improving immune 
function, sleep quality and emotional well-being [26,27]. As a non-
toxic, non-invasive and system-level approach, BQM holds promise 
as a safe adjunct to conventional cancer therapies, contributing to a 
more integrative and personalized model of care.

Continued research, including controlled clinical trials, is 
warranted to further explore the mechanisms, efficacy, and optimal 
use of BQM in oncology and beyond [27].

Scientific Foundation of Biophoton Quantum 
Medicine
Definition and principles: Biophotons – ultra-weak photon 
emissions from living cells

Biophotons are defined as ultra-weak photon emissions (UPE) 
in the range of 200-1200nm, spontaneously emitted by living 
biological systems without external stimulation. These light 
emissions are typically 10⁻¹⁹ to 10-16 W/cm², several orders of 
magnitude weaker than conventional bioluminescence, and are not 
visible to the naked eye, but can be detected using highly sensitive 
photomultiplier tubes [28].

Originally observed by Russian scientist Alexander Gurwitsch 
in the 1920s and later formalized by Fritz-Albert Popp in the 
1970s, biophotons are now understood as a form of low-level 
electromagnetic radiation generated during metabolic reactions 
particularly those involving oxidative stress, mitochondrial activity, 
and DNA repair [19,29].

Unlike incoherent thermal radiation, biophotons display 
properties of coherence, quasi-periodicity and long-range 
correlations, suggesting that they are not merely metabolic by-
products but may play an active role in biological regulation and 
intercellular communication [20]. For instance, Popp’s research 
demonstrated that biophotons emitted from healthy cells exhibit 
laser-like coherence, which may support precise information 
transfer within and between cells.

Biophoton emission is also thought to reflect the bioenergetic 
and oxidative state of a system. Elevated or disrupted biophoton 
patterns have been observed in pathological states such as 

cancer, inflammation and neurodegeneration [20,21]. Therefore, 
biophoton activity may serve both as a diagnostic indicator and as 
a therapeutic target.

In the emerging field of BQM, these emissions are considered 
fundamental to the self-organizing intelligence of biological 
systems, and external biophoton stimulation (via coherent light 
fields or biophoton-generating devices) is used to restore order, 
coherence, and vitality at the quantum level.
Quantum interaction between light, matter and biology

BQM Biophoton is grounded in the principle that light, matter, 
and living biology are deeply interconnected through quantum-
level interactions. In this framework, biophotons act as carriers 
of quantum information, enabling ultra-precise, non-chemical 
communication within and between cells.

At the heart of this concept is the quantum nature of light and 
biological matter. Photons the fundamental particles of light 
interact with biomolecules such as DNA, proteins and cellular 
membranes, not only through energy transfer but also through 
wave coherence, entanglement and resonance effects. These 
interactions influence the conformation, function, and organization 
of biological structures in ways that classical biochemistry cannot 
fully explain [18,20,30].

Mitochondria, often described as the powerhouses of the cell, are 
emerging as key quantum mediators. Their electron transport chain 
reactions emit photons as a byproduct of oxidative metabolism. 
These biophotons are proposed to coordinate cellular activities, 
possibly acting as quantum signals that regulate homeostasis, 
repair mechanisms, and gene expression [21,31].

This view aligns with findings in quantum biology, which suggest 
that biological systems maintain coherence and quantum tunnelling 
even in the warm, noisy conditions of the human body. For example, 
quantum coherence has been observed in photosynthesis, enzyme 
catalysis, and olfactory signalling all suggesting that biology 
leverages quantum phenomena for efficiency and precision [32,33].

In the context of cancer and degenerative disease, it is hypothesized 
that loss of quantum coherence and signal synchrony contributes 
to disorder and dysfunction. Therapeutic applications of coherent 
biophoton fields as used in Biophoton Quantum Medicine may 
restore the quantum coherence of living systems, reestablishing 
cellular order and enhancing biological resilience without chemical 
toxicity. 
Historical and emerging evidence

The concept of biophotons as biologically significant light 
emissions has its roots in the early 20th century, when Russian 
biologist Alexander Gurwitsch first observed what he termed 
“mitogenetic radiation” ultraviolet light emissions that appeared 
to stimulate cell division in onion root tips [34]. Although initially 
controversial, this discovery sparked decades of inquiry into light-
based cellular communication.

In the 1970s, German biophysicist Fritz-Albert Popp advanced 
this field significantly by demonstrating that all living cells emit 
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ultra-weak photon emissions (UPE) in the visible and near-UV 
spectrum (200-800nm) [20]. These emissions were shown to be 
coherent and non-thermal, suggesting a role in cellular regulation, 
intercellular communication and biological order rather than mere 
metabolic byproducts.

Popp’s work revealed that healthy cells emit regular, rhythmic 
biophotons, while cancerous or diseased cells exhibit chaotic 
and incoherent emissions, supporting the theory that biophoton 
emissions reflect the functional state of living systems [19]. His 
findings also linked biophoton activity to DNA, proposing that the 
double helix acts as a source and storage structure for coherent 
light, possibly enabling long-range quantum communication within 
the organism.

More recent studies have corroborated and expanded upon these 
early findings. Research has shown that:

a)	 Mitochondrial respiration is a major source of biophoton 
emissions, especially through oxidative phosphorylation and 
reactive oxygen species (ROS) interactions [21].

b)	 Biophoton intensity and coherence are altered in 
conditions such as cancer, neurodegeneration and inflammation 
[35].

c)	 External biophoton fields can influence cell behavior, 
modulate gene expression, reduce oxidative stress and promote 
apoptosis in abnormal cells [24].

Emerging technologies now enable real-time measurement 
of photon emissions from cells and tissues, offering potential 
diagnostic and therapeutic applications. In addition, coherent light 
applications such as photo-biomodulation and laser therapy have 
demonstrated mitochondrial and systemic effects that align closely 
with the observed biological impact of biophoton-based therapy. 

These findings collectively provide a solid historical and 
experimental foundation for the development of BQM a next-
generation, system-level healing modality that builds upon decades 
of rigorous scientific exploration into the light-emitting and light-
sensing nature of living organisms.
Mechanisms of biophoton emissions in healthy vs. cancerous 
cell

Mechanisms of Biophoton Emissions in Healthy vs. Cancerous 
Cells. Biophoton emissions ultra-weak light radiated spontaneously 
by living cells are now widely recognized as indicators of cellular 
metabolic and energetic states. The intensity, coherence and 
spectral characteristics of these emissions vary significantly 
between healthy and cancerous cells, offering a window into the 
underlying biophysical processes that distinguish physiological 
order from pathological chaos.
Biophoton emissions in healthy cells

In healthy cells, biophoton emissions are:

A.	 Low in intensity (typically 10⁻¹⁹ to 10⁻¹⁶ W/cm²),

B.	 Highly coherent, showing laser-like properties,

C.	 Rhythmically patterned, often reflecting circadian or 
metabolic cycles [20].

These emissions are closely linked to mitochondrial oxidative 
phosphorylation, where controlled electron transport generates 
ATP and minimal reactive oxygen species (ROS). The mitochondria, 
along with DNA and microtubules, act as key sources and regulators 
of coherent photon release [21].

Biophoton coherence in healthy cells is believed to:

a)	 Facilitate intra- and intercellular communication,

b)	 Coordinate gene expression and metabolic efficiency,

c)	 Maintain structural and functional order within tissues 
[22].

This coherent light emission is a marker of bioenergetic integrity, 
enabling cells to synchronize activities and adapt to environmental 
signals.
Biophoton emissions in cancerous cells

In contrast, cancerous cells exhibit:

A.	 Increased photon emission intensity (often 2–10 times 
higher than normal),

B.	 Loss of coherence, replaced by chaotic and random light 
patterns,

C.	 Disruption of rhythmic emission cycles [29].

These altered emissions are primarily due to:

a)	 Mitochondrial dysfunction, resulting in excess ROS 
production and electron leakage,

b)	 Aerobic glycolysis (Warburg effect), which shifts energy 
metabolism away from efficient ATP synthesis,

c)	 Oxidative DNA damage, lipid peroxidation, and chronic 
inflammation [11].

In cancer cells, the chaotic light emissions are thought to reflect a 
breakdown in cellular order and the inability to properly regulate 
internal or external communication. This photonic disarray 
parallels the genetic mutations, uncontrolled proliferation, and 
immune evasion that define malignant transformation.

Moreover, the increase in photon intensity may serve as a 
biophysical signal of stress, mutation, and instability, which can 
further propagate dysfunction to neighboring cells in a feed-
forward loop of disorder [36].
Therapeutic implications

Understanding these distinctions suggests that restoring 
coherence in biophoton emissions may help re-establish normal 
cell regulation and suppress malignant behavior. Therapies like 
Biophoton Quantum Medicine (BQM) are designed to entrain 
disordered systems into synchronized patterns by applying strong, 
coherent photonic fields. This intervention could support:
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A.	 Mitochondrial recalibration,

B.	 Apoptosis induction in dysregulated cells,

C.	 Restoration of orderly signaling across tissues.

Such an approach represents a shift from destruction-based 
therapies to energetic and informational correction of disease 
states, aligning with emerging paradigms in quantum-informed 
medicine.

Mechanisms of Action in Cancer Management
Mitochondrial bioenergetics and biophoton stimulation

Mitochondria, the cellular organelles responsible for generating 
adenosine triphosphate (ATP), play a central role not only in energy 
metabolism but also in apoptosis regulation, redox signalling and 
cellular differentiation. In cancer cells, mitochondrial function is 
frequently dysregulated, contributing to aerobic glycolysis (the 
Warburg effect), uncontrolled proliferation, and resistance to 
apoptosis [37,38].

BQM may restore normal mitochondrial function by stimulating 
mitochondrial biogenesis, enhancing oxidative phosphorylation, 
and normalizing mitochondrial membrane potential through 
coherent light interactions. Unlike external laser or LED light 
therapy, biophoton stimulation uses ultra-weak, coherent photon 
fields that resonate with intrinsic mitochondrial photoreceptors, 
possibly enhancing electron transport chain efficiency and ATP 
synthesis [20,21].

Experimental studies suggest that mitochondrial respiration 
can be modulated by specific wavelengths and coherence of light, 
with significant improvements in cellular ATP production, NAD⁺/
NADH ratio, and mitochondrial membrane potential (Δψm) 
[20,39]. Furthermore, improved mitochondrial function leads to 
a downstream cascade of reactive oxygen species (ROS) balance, 
activation of SIRT1 and PGC-1α and re-sensitization of cancer cells 
to apoptosis [40].

Biophoton stimulation may also help normalize cancer 
cell metabolism by shifting the balance from glycolysis back 
toward oxidative phosphorylation, thereby reversing some of 
the fundamental metabolic hallmarks of malignancy [24]. This 
metabolic reprogramming can inhibit tumor growth and reduce the 
aggressive behavior of cancer stem-like cells.

By restoring mitochondrial bioenergetics through coherent light 
fields, BQM offers a novel, non-toxic pathway for interfering with 
cancer cell survival mechanisms while supporting healthy cells and 
enhancing systemic vitality.
Restoration of oxidative phosphorylation

One of the most defining metabolic features of cancer cells is 
their preference for aerobic glycolysis a phenomenon known 
as the Warburg effect in which glucose is converted to lactate 
even in the presence of oxygen. While this metabolic shift allows 
for rapid proliferation and survival in hypoxic environments, it 
also reflects dysfunctional mitochondria and impaired oxidative 
phosphorylation (OXPHOS) [41,42].

Restoring OXPHOS in cancer cells is a promising therapeutic 
goal, as it can reverse metabolic reprogramming, reduce lactic acid 
production, and enhance apoptosis sensitivity. Biophoton Quantum 
Medicine (BQM) offers a unique non-invasive strategy to facilitate 
this restoration by stimulating mitochondrial respiration at the 
quantum level.

Research suggests that coherent biophoton fields can interact 
with mitochondrial electron transport complexes particularly 
complexes I and IV enhancing electron flow and reestablishing 
the proton gradient required for ATP synthase activity [21,43]. 
This results in improved ATP yield per glucose molecule, reduced 
ROS overproduction, and a metabolic shift from glycolysis back to 
OXPHOS.

Moreover, the restoration of mitochondrial membrane potential 
(Δψm) via photonic stimulation reactivates key regulatory proteins 
such as cytochrome c, promoting mitochondria-mediated apoptosis 
in malignant cells [43]. In parallel, this restoration supports normal 
cell bioenergetics, enhancing vitality and resilience without 
cytotoxic effects.

By promoting OXPHOS, BQM may not only inhibit tumor growth 
and metastasis but also contribute to re-sensitizing tumors to 
chemotherapy and immune surveillance, especially in metabolically 
adaptive and drug-resistant cancers [21].
Enhanced ATP production and apoptosis induction in cancer 
cells

Adenosine triphosphate (ATP) is the fundamental energy currency 
of the cell, supporting vital functions such as metabolism, signalling 
and apoptosis regulation. In cancer, mitochondrial dysfunction and 
metabolic reprogramming often lead to abnormal ATP production, 
favoring glycolysis over oxidative phosphorylation (OXPHOS). This 
metabolic shift not only supports rapid tumor growth but also 
contributes to resistance against apoptosis critical mechanism for 
eliminating abnormal cells [44,45].

BQM introduces a novel non-invasive modality capable of 
stimulating endogenous mitochondrial activity, resulting in 
enhanced ATP production through improved efficiency of the 
electron transport chain (ETC). By restoring mitochondrial 
membrane potential (Δψm) and promoting the activity of 
complexes I–IV, BQM facilitates higher ATP yields and reduces the 
overproduction of damaging reactive oxygen species (ROS) [21,46].

Importantly, increased ATP availability can reactivate energy-
dependent pathways of apoptosis, especially the intrinsic 
mitochondrial pathway, which is often suppressed in cancer cells. 
Enhanced mitochondrial respiration through biophoton stimulation 
leads to the release of cytochrome c, activation of caspases (e.g., 
caspase-3, -7 and -9), and the cleavage of key structural proteins 
hallmarks of programmed cell death [47,48].

Furthermore, the shift in energy metabolism from glycolysis to 
oxidative phosphorylation imposes metabolic stress on cancer cells, 
particularly on cancer stem-like cells that rely heavily on glycolytic 
pathways. This stress can reduce their viability, proliferation rate 
and metastatic potential [49]. By promoting both bioenergetic 
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restoration and apoptosis induction, BQM offers a dual-action 
therapeutic benefit rejuvenating normal cells while selectively 
targeting the survival mechanisms of malignant cells, all without 
introducing cytotoxic compounds.
Regulation of gene expression: Modulation of oncogenes and 
tumor suppressor genes via photonic signalling

Gene expression in cancer is frequently dysregulated due to 
genetic mutations, epigenetic alterations, and disrupted signalling 
pathways. This imbalance often involves the overactivation of 
oncogenes (e.g., MYC, RAS) and the inactivation of tumor suppressor 
genes (e.g., TP53, RB1), leading to uncontrolled proliferation, 
evasion of apoptosis, angiogenesis, and metastasis [50,51].

Emerging evidence suggests that photonic signalling, especially 
in the form of ultra-weak biophoton emissions, can influence 
gene regulatory networks by interacting with DNA, histones, 
transcription factors, and chromatin architecture [18,52]. BQM 
leverages this potential by using coherent photonic fields to restore 
cellular order and modulate gene expression patterns toward a 
healthier, more regulated state.

Photonic energy can alter electronic configurations of molecular 
bonds within DNA and associated proteins, potentially affecting 
gene promoter accessibility, transcription initiation, and epigenetic 
markers such as DNA methylation and histone acetylation [11,53]. 
Additionally, light-sensitive elements within cells, including 
chromophores, flavoproteins and cytochrome complexes, can 
transduce photon energy into signalling cascades that activate 
tumor suppressor genes and downregulate oncogenic pathways 
[54].

For example, studies have shown that photo-biomodulation at 
specific wavelengths can enhance the expression of p53, a key 
tumor suppressor involved in DNA repair and apoptosis, while 
simultaneously suppressing the PI3K/AKT/mTOR and NF-κB 
pathways, which are commonly hyperactive in cancer [55,56].

By non-invasively influencing gene expression through photonic 
coherence and resonance, BQM may help correct aberrant 
gene regulation, reduce malignant potential and support the 
re-establishment of homeostatic cellular function offering a 
sophisticated, system-wide approach to cancer management 
without genetic modification or pharmacologic burden.
Immune modulation: Increased macrophage activity and t-cell 
surveillance

The immune system plays a central role in identifying and 
eliminating abnormal cells through processes such as immune 
surveillance, cytotoxicity and inflammation resolution. In 
cancer, however, tumors often create an immunosuppressive 
microenvironment that hinders immune recognition and allows 
malignant cells to escape destruction [57,58]. A key strategy 
for cancer therapy is therefore to reactivate immune defenses, 
particularly the activity of macrophages and cytotoxic T cells, which 
are critical for tumor clearance.

BQM has shown promise in modulating immune function through 
subtle but powerful interactions with cellular and energetic 
systems. By delivering coherent, ultra-weak photonic fields to 
the body, BQM may enhance immune cell signalling, cytokine 
production, and cellular metabolism, thereby strengthening innate 
and adaptive immunity without triggering systemic inflammation 
[21,59].

Studies in photo-biomodulation and light-based therapies 
have demonstrated that low-intensity light exposure can activate 
macrophages, increasing their phagocytic activity, nitric oxide 
production, and expression of pro-inflammatory cytokines such 
as IL-6 and TNF-α, which contribute to early immune responses 
[60]. Moreover, biophoton exposure has been associated with 
polarization of macrophages toward the M1 (anti-tumor) 
phenotype, supporting immunogenic tumor suppression [61].

In the adaptive immune system, biophoton stimulation may 
enhance T-cell activation, proliferation, and cytotoxicity. Preclinical 
findings suggest that CD8+ T cells exposed to coherent light fields 
exhibit improved mitochondrial function, which is essential for 
their surveillance capacity, memory formation and sustained 
antitumor activity [62,63].

BQM’s immunomodulatory effects could also extend to the 
tumor microenvironment, reducing immunosuppressive factors 
such as TGF-β and regulatory T-cell infiltration, while facilitating 
immune cell infiltration into tumor tissues. This enhancement 
of immunologic visibility may synergize with existing therapies 
including checkpoint inhibitors or vaccines by priming the immune 
system to recognize and eliminate cancer cells more effectively. 
In summary, BQM offers a safe, non-pharmaceutical approach to 
reinvigorate immune responses, restore immune balance, and 
support long-term surveillance against tumor progression and 
recurrence.
Anti-Inflammatory and antioxidant effects: Suppression of 
ROS-mediated DNA damage

Chronic inflammation and oxidative stress are critical contributors 
to both the initiation and progression of cancer. One of the most 
damaging consequences of oxidative stress is the accumulation of 
reactive oxygen species (ROS), which cause mutations through DNA 
strand breaks, base modifications and chromosomal instability. 
These changes can activate oncogenes, silence tumor suppressor 
genes and accelerate malignant transformation [64,65].

While some ROS are necessary for normal cellular signalling, 
excessive or uncontrolled ROS levels overwhelm the cell’s 
antioxidant defenses, leading to genomic instability, inflammation 
and resistance to apoptosis hallmarks of cancer [13]. Therefore, 
suppressing ROS overproduction and restoring redox homeostasis 
are key targets in integrative cancer management.

BQM offers a promising approach to regulate oxidative stress 
without introducing external pharmacologic agents. Coherent 
biophoton fields have been shown to interact with mitochondrial 
and cytoplasmic signalling pathways to:
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a)	 Reduce mitochondrial ROS generation,

b)	 Upregulate endogenous antioxidant enzymes such as 
superoxide dismutase (SOD), catalase, glutathione peroxidase, 
and

c)	 Stabilize mitochondrial membrane potential, thereby 
minimizing electron leakage and oxidative byproducts [21,66].

In addition, BQM may suppress pro-inflammatory signalling 
cascades such as the NF-κB and COX-2 pathways which are often 
activated by oxidative stress and linked to tumor growth and 
metastasis [67]. Light-based therapies have also been shown to 
downregulate inflammatory cytokines including IL-1β, TNF-α and 
IL-6, helping to create a less tumor-permissive environment [68].

By promoting an antioxidant and anti-inflammatory shift, BQM 
reduces the ROS-mediated DNA damage that fuels carcinogenesis, 
while simultaneously enhancing cellular repair systems and tissue 
integrity. This effect supports not only cancer control but also 
overall systemic resilience and immune recovery during and after 
conventional treatment.
Intercellular communication and signal normalization: 
Potential to restore synchronized cellular networks

Healthy tissues rely on precise intercellular communication to 
coordinate functions such as growth, repair, immune response and 
apoptosis. This communication is facilitated through biochemical 
signalling molecules, ion exchange, gap junctions and increasingly 
recognized bioelectromagnetic and photonic signals [69-71]. In 
cancer, these communication pathways often become disrupted or 
desynchronized, leading to chaotic cellular behavior, uncontrolled 
proliferation and loss of tissue homeostasis.

Cancer cells frequently evade normal intercellular controls by 
downregulating gap junction intercellular communication (GJIC), 
altering membrane potentials, and generating non-coherent 
biophoton emissions that disrupt overall cellular resonance [22,72]. 
These changes isolate tumor cells from regulatory influence and 
enable them to behave autonomously.

BQM introduces a coherent, ultra-weak photonic field that may 
help normalize intercellular signalling and restore cellular network 
synchronization. According to the theory of coherent biophoton 
emission, healthy cells emit light in a synchronized pattern, creating 
a field that supports global biological order [73]. In contrast, 
cancerous tissues emit disordered, incoherent light an indicator of 
disrupted communication.

By applying externally generated coherent biophoton fields, BQM 
may entrain cellular systems back to a synchronized electromagnetic 
rhythm, enabling more effective signal propagation, metabolic 
cooperation, and collective regulation of gene expression [18,31,74-
77]. This synchronization can facilitate:

A.	 Re-establishment of growth control mechanisms,

B.	 Restoration of circadian and metabolic oscillations,

C.	 Improved coordination between immune and epithelial 
cells, and

D.	 Reintegration of rogue tumor cells into the body’s 
regulatory network, or their identification and removal through 
apoptosis [30].

This harmonizing effect not only has implications for halting 
cancer progression but also for supporting systemic coherence and 
resilience, key pillars of long-term healing.

Clinical Observations and Case Reports
Reported applications for strong biophoton generators

The implementation of Strong Biophoton Generators in clinical 
and wellness settings has produced a growing body of observational 
evidence suggesting their potential to support cancer management 
through non-invasive, non-pharmacologic means [31,74-79]. These 
devices emit coherent, ultra-weak photonic fields that interact with 
the body’s endogenous bioenergetic systems, promoting systemic 
balance and healing.

Reported applications span a wide range of cancer types and 
stages. Patients have used biophoton generators in conjunction 
with conventional treatments (e.g., chemotherapy, radiation) or 
independently, often for 8–24 hours per day during rest or sleep. 
Observed outcomes include:

a)	 Enhanced treatment tolerance, with reductions in fatigue, 
neuropathy, and nausea;

b)	 Pain relief without opioids or NSAIDs;

c)	 Improved sleep quality, emotional calm, and functional 
mobility;

d)	 Accelerated wound healing after surgery or radiation 
exposure.

e)	 Clinical study reports from physicians, caregivers, and 
patients consistently describe rapid onset of systemic relief 
often within 48 hours of biophoton exposure and continued 
improvement with sustained use. Importantly, no adverse events 
have been associated with biophoton generator use, reinforcing 
their safety profile [31,74-79].

Reduction in tumor volume or biomarkers

Among the most compelling clinical observations are reports of 
reduction in tumor size or circulating tumor biomarkers following 
consistent use of strong biophoton generators. While these findings 
are preliminary and largely derived from case reports, they suggest 
a possible role for biophoton therapy in modulating tumor activity.

In patients with glioblastoma, metastatic breast cancer, and late-
stage colon cancer, repeated biophoton exposure (≥8 hours/day) 
over several weeks has coincided with:

A.	 Decreased tumor volume on follow-up imaging (MRI, CT);

B.	 Decline in tumor biomarkers such as CA 19-9, CEA, or CA 
15-3;

C.	 Normalization of inflammatory markers (e.g., CRP, ESR);

D.	 Reduced uptake on PET scans, indicating lowered 
metabolic activity in tumor tissues.
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E.	 For example, one patient with stage IV pancreatic cancer 
undergoing biophoton therapy alongside low-dose chemotherapy 
experienced a greater than 40% reduction in CA 19-9 within 30 
days, along with significant improvements in appetite and energy. 
Another glioblastoma patient reported tumor stabilization and 
regained speech and motor function after one month of nightly 
biophoton exposure [24,80].

F.	 Although these outcomes are not yet validated in 
controlled trials, they point to the biological plausibility of tumor 
regression or stabilization through enhanced mitochondrial 
function, immune modulation, and apoptosis induction 
mechanisms already supported by preclinical data on biophoton 
activity.

G.	 Given these findings, the integration of strong biophoton 
generators into complementary oncology protocols warrants 
further investigation in structured clinical trials to determine 
dose-dependence, cancer type-specific efficacy, and long-term 
outcomes.

Symptom relief (Pain, Fatigue, Nausea) during chemotherapy

Among the most consistently reported benefits of Strong 
Biophoton Generator use is the relief of chemotherapy-induced 
symptoms, particularly pain, fatigue and nausea three of the 
most common and debilitating side effects experienced by cancer 
patients undergoing cytotoxic treatment [2,3]. These symptoms 
not only reduce quality of life but also lead to dose reductions, 
treatment interruptions, or early discontinuation, compromising 
clinical outcomes.

Clinical observations from wellness centers, patient testimonials, 
and integrative care providers indicate that consistent use of 
strong biophoton generators typically for 8 to 24 hours per day, 
especially during rest or sleep results in significant symptomatic 
improvements, often within 2 to 4 days of initiation. Patients report:

a)	 Reduction in musculoskeletal or neuropathic pain, 
particularly in those receiving taxanes or platinum-based agents;

b)	 Decreased severity and frequency of nausea and vomiting, 
even in cases where antiemetics had limited effect;

c)	 Marked improvements in energy levels, mental clarity, 
and ability to engage in daily activities.

For instance, in a group of breast and colorectal cancer patients 
receiving combination chemotherapy, use of strong biophoton 
generators was associated with a 50% reduction in reported fatigue 
scores and notable improvement in appetite and sleep patterns 
by the end of the second treatment cycle [78]. In another case 
series, patients reported significantly less use of pain medications, 
including opioids, while maintaining better functional mobility 
during chemotherapy courses [74,78,79].

These benefits are believed to be mediated through the biophoton 
field’s effects on mitochondrial support, anti-inflammatory 
modulation, and autonomic nervous system regulation, resulting in 
enhanced cellular recovery and improved systemic resilience [21]. 

Unlike pharmacologic agents, biophoton therapy does not suppress 
immune function or burden detoxification systems, making it a safe, 
supportive tool in managing treatment side effects.

While further controlled studies are needed to quantify these 
effects with validated symptom scoring tools, the consistency 
of reports across patient populations underscores the clinical 
potential of BQM in supportive oncology care.
Integration with chemotherapy or radiotherapy
Improved tolerance and reduced side effects

A growing number of clinical observations and case reports 
suggest that integrating BQM with conventional cancer treatments, 
particularly chemotherapy and radiotherapy may significantly 
enhance patient tolerance and reduce the severity of side effects 
without interfering with the primary mechanism of action of these 
therapies.

Cancer treatments are often limited by their systemic toxicity. 
Patients undergoing chemotherapy commonly experience fatigue, 
nausea, mucositis, neuropathy, immunosuppression and insomnia, 
while radiotherapy may cause burns, fibrosis, localized pain, and 
tissue inflammation. These side effects not only diminish quality of 
life but often result in treatment delays, dose reductions, or early 
discontinuation, negatively impacting long-term outcomes [81].

In multiple case series involving patients using strong biophoton 
generators alongside standard therapy, consistent use typically 8 to 
24 hours per day during rest has been associated with:

A.	 Reduced incidence and severity of nausea and vomiting, 
even in patients receiving platinum-based or anthracycline 
chemotherapies;

B.	 Improved sleep quality, mood stability, and recovery 
between treatment cycles;

C.	 Decreased need for adjunctive medications, such as 
antiemetics, corticosteroids, and opioids;

D.	 Preservation of functional capacity, enabling patients to 
maintain light activity and nutrition throughout treatment [79].

Notably, patients frequently reported less cumulative fatigue 
and a faster rebound of energy after infusion sessions or radiation 
exposure. In some cases, patients who previously could not 
complete their treatment courses due to side effects were able to.

Enhanced patient-reported outcomes

Beyond objective symptom relief, one of the most compelling 
impacts of BQM lies in its ability to improve patient-reported 
outcomes (PROs), a critical measure of quality of life, functional 
well-being, and emotional health during cancer treatment. As 
modern oncology increasingly embraces patient-centered care, 
interventions that improve how patients feel, function, and recover 
are gaining importance alongside survival statistics.

Patients using strong biophoton generators during chemotherapy 
or radiotherapy frequently report substantial improvements in the 
following domains:
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a)	 Overall energy and vitality, with reduced levels of physical 
and mental fatigue;

b)	 Emotional well-being, including decreased anxiety, 
irritability, and depressive symptoms;

c)	 Sleep quality and circadian rhythm stability, particularly 
during multi-cycle chemotherapy regimens;

d)	 Pain perception, with many reporting a lower need for 
analgesics;

e)	 Sense of control and empowerment, as patients feel they 
are actively supporting their body’s healing process [79].

Importantly, enhanced PROs correlate strongly with higher 
treatment adherence, fewer missed appointments, better 
nutritional intake and more consistent activity levels all of which 
may indirectly improve clinical outcomes and survival. Furthermore, 
improved well-being may support faster post-treatment recovery 
and smoother reintegration into daily life.

Patients also often describe subjective but meaningful 
improvements such as:

A.	 A “lighter body feeling” or “mental clarity” after sleeping 
near the biophoton generator,

B.	 Faster return to normal bowel function or appetite after 
treatment,

C.	 Greater motivation to stay active and socially engaged 
during therapy cycles.

Incorporating BQM into oncology care settings may thus represent 
a significant advance in addressing the subjective burden of cancer, 
aligning with integrative care goals and WHO definitions of health 
that include physical, emotional, and social well-being.

Preclinical and Experimental Models
In vitro studies

To support the clinical observations of symptom relief and 
potential tumor modulation, a growing body of in vitro research 
has been conducted to investigate the biological effects of 
biophoton fields at the cellular level. These studies aim to clarify 
the mechanisms of action underlying Biophoton Quantum Medicine 
(BQM), particularly in relation to cancer biology, mitochondrial 
function, apoptosis and cellular communication.

In vitro experiments using cultured human cancer cell lines 
including breast (MCF-7), glioblastoma (U87), and colon (HT-29) 
cells exposed to biophoton-generating devices or coherent photonic 
fields have demonstrated several reproducible effects:

A.	 Reduced cancer cell viability after 24 to 72 hours of 
exposure, suggesting a potential cytostatic or cytotoxic effect 
under specific energy field conditions [24].

B.	 Induction of apoptosis, as shown by increased expression 
of cleaved caspase-3, cytochrome c release, and TUNEL-positive 
cells [19].

C.	 Restoration of mitochondrial membrane potential (Δψm) 
and decreased production of reactive oxygen species (ROS) in 
cells previously exhibiting mitochondrial dysfunction [21].

D.	 Inhibition of cell migration and invasion, potentially via 
downregulation of MMP-9 and disruption of actin cytoskeletal 
dynamics [82].

E.	 Normalization of gene expression related to cell cycle 
arrest, DNA repair, and inflammatory signaling (e.g., upregulation 
of p21, downregulation of IL-6 and NF-κB pathways) [74].

F.	 These studies often compare cancer cells with normal cell 
lines (e.g., fibroblasts or mesenchymal stem cells) and reveal a 
selective effect, where malignant cells are more sensitive to the 
regulatory influence of biophoton exposure, while healthy cells 
either remain unaffected or show improved metabolic stability.

G.	 Such findings support the hypothesis that biophotons may 
act as quantum-level signalling agents, capable of re-establishing 
order in dysregulated cellular systems. Importantly, these 
effects have been observed without direct thermal or chemical 
stress, confirming that ultra-weak photonic fields alone can 
initiate profound cellular responses when delivered with proper 
coherence and frequency.

These in vitro results from the biophysical and biochemical 
foundation for the observed symptom relief, immune modulation, 
and potential tumor suppression.
Animal models

While in vitro studies provide essential mechanistic insights, 
animal models offer critical validation of the systemic and 
physiological effects of strong biophoton generators in a whole-
organism context. Preclinical animal studies have begun to 
demonstrate how biophoton therapy influences tumor growth, 
immune function, mitochondrial dynamics, and overall survivability 
in cancer-bearing animals.

In murine models of cancer including breast carcinoma, glioma 
and colorectal adenocarcinoma daily exposure to strong biophoton 
fields (typically 8 to 12 hours/day for 3–6 weeks) has produced 
several reproducible outcomes:

a)	 Reduced tumor growth rate, with smaller tumor volumes 
compared to sham-exposed or untreated controls [83,84].

b)	 Increased apoptotic cell density within tumor tissues, 
confirmed via TUNEL staining, caspase-3 activity assays, and 
electron microscopy showing nuclear fragmentation [24].

c)	 Improved mitochondrial integrity and higher ATP levels in 
tissues proximal to the tumor, suggesting restoration of oxidative 
phosphorylation in both tumor and host cells [24].

d)	 Enhanced immune cell infiltration, including CD8+ 
cytotoxic T cells, macrophages, and NK cells, accompanied by 
reduced levels of immunosuppressive T-regulatory cells (Tregs) 
in the tumor microenvironment [85].
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e)	 Extended survival time and improved animal behavior 
(e.g., increased locomotion, grooming and feeding), indicating 
better systemic health and reduced cancer-associated cachexia 
[24,85].

Notably, these outcomes were observed without the use of 
chemotherapeutic drugs or radiation, demonstrating that the 
effects of strong biophoton generators are not simply synergistic 
but may represent a standalone bio-energetic modulation strategy.

Histopathological analysis further revealed less tissue necrosis, 
decreased vascular abnormalities, and lower inflammatory 
infiltration in vital organs such as liver, kidney and spleen, suggesting 
that biophoton exposure may mitigate off-target systemic stress, 
possibly through anti-inflammatory and antioxidant effects.

These results strongly support the translational potential of BQM 
as a non-invasive, whole-body therapy that can influence both 
localized tumors and systemic physiology. Animal data lay a solid 
foundation for dose optimization, exposure protocols and future 
human clinical trial design.

Safety, Dosage and Delivery Considerations
As BQM advances from observation to clinical application, 

understanding its safety profile, optimal dosage parameters, and 
delivery methods is essential for standardized use, regulatory 
approval and integration into conventional oncology protocols.
Safety profile

To date, both preclinical studies and clinical case reports have 
consistently shown no evidence of toxicity, adverse reactions, 
or physiological disruption associated with strong biophoton 
generator use within a large range of the dosage. Unlike 
pharmacological agents or radiation therapy, biophoton exposure 
does not involve chemical metabolism, tissue penetration, or 
ionizing effects [31,74-79].

Patients of all ages, 6 to 98 years of age, including those with 
advanced-stage disease or compromised organ function, have 
tolerated continuous biophoton field exposure (8-24 hours/
day) without any reported harm after they exposed to a strong 
biophoton field for days, weeks, months or years. In animal models, 
biophoton treatment showed no histological abnormalities in liver, 
kidney, brain, or reproductive tissues, even after weeks of daily 
exposure [79,86].

This favorable safety profile suggests that BQM is well-suited as 
a supportive care modality, especially for vulnerable populations, 
including pediatric, geriatric, and palliative care patients.
Dosage considerations

While BQM does not involve dosing in the traditional 
pharmacologic sense, studies indicate that duration, proximity, 
and field strength significantly influence outcomes. Emerging 
parameters include:

A.	 Minimum effective exposure: 4-6 hours/day for symptom 
relief (e.g., fatigue, sleep disturbance).

B.	 Therapeutic exposure: 8-12 hours/day for mitochondrial 
and immune modulation [79].

C.	 Intensive exposure: 24-hour proximity to the generator 
for advanced cancer support or systemic restoration [79].

Biological responses appear cumulative and time-dependent, 
often showing enhanced benefits after several consecutive days of 
use. Unlike drug therapies that require dosing limits, BQM allows 
for continuous exposure, providing ongoing support without risk 
of overdose or dependency.
Delivery methods and field optimization

Strong biophoton generators are typically non-contact devices 
placed within 1-2 meters of the body often used during sleep or 
rest. The emitted photonic fields are non-directional and penetrate 
through clothing, bedding, and other soft materials.

Field delivery considerations include:

a)	 Proximity: Closer placement (within 0.5 meters) yields 
stronger effects.

b)	 Orientation: Device positioning can be adjusted to target 
specific regions (e.g., near the spine or tumor site).

c)	 Combination with grounding or reflective materials may 
enhance resonance and biofield interaction.

Generator strength varies by model and application. High-output 
clinical units are used in treatment centers and research facilities, 
while smaller devices support home-based care. Field strength is 
measured in photons/sec/cm², though standardized output units 
are still being developed for regulatory purposes.

Conclusion. The safety and adaptability of biophoton therapy 
make it a promising and scalable integrative therapy, with clear 
advantages over traditional modalities in terms of risk profile, 
accessibility and patient compliance. Future studies will benefit 
from standardized dosimetry frameworks, field mapping and 
patient-specific protocols to maximize therapeutic outcomes.

Comparison with other Non-Chemical Therapies
As the landscape of integrative oncology expands a range of non-

chemical, energy-based therapies have gained traction for their 
potential to support cancer care without introducing systemic 
toxicity. These modalities include photo-biomodulation (PBM), 
pulsed electromagnetic field therapy (PEMF), infrared therapy, and 
emerging quantum-based interventions. While each has unique 
mechanisms, BQM offers distinct advantages based on coherence, 
safety, and whole-body systemic impact.
Photo-biomodulation (PBM) vs. Biophoton therapy

PBM typically delivered via low-level lasers or LEDs uses red or 
near-infrared light to stimulate mitochondrial activity, enhance 
circulation and reduce inflammation [87]. While PBM has shown 
benefit in wound healing, oral mucositis and neuropathy, its effects 
are often localized, requiring direct contact with specific tissues 
and limited penetration depth.



Nov Appro in Can Study   Copyright © James Z Liu

NACS.000686.8(3).2025 823

By contrast, BQM utilizes strong and coherent photonic fields 
that can influence system-wide cellular functions without direct 
contact, specific wavelengths, or skin exposure. The non-directional 
and penetrating nature of biophoton fields enables longer-duration 
exposure without the risk of phototoxicity or overheating [20].
Pulsed Electromagnetic Field (PEMF) therapy vs. Biophoton 
therapy

PEMF therapy uses low-frequency electromagnetic pulses to 
stimulate healing, primarily in bone and soft tissue injuries. While 
PEMF has demonstrated benefit in pain reduction and inflammation 
control, its effects are frequency-dependent and often limited to 
electromagnetic resonance, not photon-based signalling [88].

BQM, on the other hand, operates on light-based quantum 
coherence, with potential to regulate mitochondrial biophysics, 
gene expression, and intercellular communication at a deeper 
energetic level. Additionally, BQM has not shown any interference 
with pacemakers, neurostimulators, or other implants whereas 

PEMF may require caution in such cases.
Infrared, thermal and far-infrared therapies

Infrared therapies work primarily through thermal effects, 
improving circulation and muscle relaxation. While effective 
for short-term relief of musculoskeletal discomfort, heat-based 
therapies do not offer long-term mitochondrial or genetic 
modulation. BQM differs in that its biophoton fields are non-
thermal, working through subtle energetic resonance rather 
than heat generation. This allows continuous use often overnight 
without risk of burns or tissue damage.
Unique features of biophoton quantum medicine (Table 1)

BQM provides a multidimensional therapeutic effect: non-
toxic, non-invasive, non-contact, and scalable for use at home or 
in clinics. Its quantum-level mechanism uniquely positions it to 
support restoration of mitochondrial function, cellular coherence, 
immune modulation and gene expression normalization in ways 
that conventional energy modalities may not fully achieve.

Table 1:

Feature PBM PEMF Infrared Therapy BQM

Modality Type Light (laser/LED) Electromagnetic Pulse Thermal/Light Coherent Biophotonic Field

Delivery Method Direct Contact Contact or Pads Sauna/Lamps Non-contact Field Exposure

Primary Target Local Tissue Local Tissue Surface Heat Receptors Whole-Body Bioenergetics

Systemic Impact Limited Moderate Minimal High Systemic Modulation

Safety for Continuous Use Limited Moderate No (due to heat) Yes – Continuous Exposure

Risk of Interference/Overdose Possible Yes (in some devices) Yes (heat stress) None Reported

Regulatory and Ethical Implications
As BQM continues to gain clinical interest and therapeutic 

relevance, navigating its regulatory classification and ensuring 
ethical deployment are critical for its safe and responsible 
integration into cancer care.
Regulatory classification and approval pathways

Because BQM operates via coherent, ultra-weak photonic fields 
and does not rely on chemical, thermal, or ionizing mechanisms, 
it represents a new class of non-invasive energy-based medical 
technologies. However, this novelty also presents challenges for 
classification under traditional regulatory frameworks. In the 
United States, the Food and Drug Administration (FDA) regulates 
medical devices based on their intended use, risk profile, and mode 
of action. BQM may be eligible for consideration as a Class I or Class 
II wellness or therapeutic device, if used for general health support 
or symptom relief (e.g., pain, fatigue); or Class III device, if intended 
for the treatment or mitigation of cancer itself, requiring evidence 
of safety and efficacy through clinical trials [89].

Due to its innovative nature, BQM may also qualify for the FDA 
Breakthrough Device Designation, which supports expedited 
review for devices that offer significant advantages over existing 
options in treating serious or life-threatening conditions [90].

Globally, regulatory acceptance will require alignment with 
standards set by agencies such as:

A.	 European Medicines Agency (EMA) or MDR for CE 
marking in the EU.

B.	 Health Canada, MHRA (UK), National Medical Products 
Administration (NMPA, China) and Pharmaceuticals and Medical 
Devices Agency (PMDA, Japan).

C.	 WHO guidelines on non-pharmacologic interventions.

To accelerate clinical adoption, manufacturers and researchers 
must work closely with regulators to: (1) Define technical 
standards (e.g., biophoton emission profiles); (2) Develop Good 
Manufacturing Practices (GMP); (3) Establish clinical endpoints for 
cancer-related applications.
Whether Biophoton Quantum Medicine (BQM) has any adverse 
effects on normal cells

The therapeutic promise of Biophoton Quantum Medicine (BQM) 
lies in its non-invasive, non-toxic modulation of biological systems 
through coherent light energy. While much of this review has 
emphasized BQM’s potential to target cancer pathology, it is equally 
essential to assess its safety profile especially its impact on normal, 
healthy cells [91].

A critical gene implicated in cellular stress resistance and survival 
is Sirtuin 1 (SIRT1), a well-known regulator of mitochondrial 
function, DNA repair, and metabolic balance. SIRT1 activity has 
been shown to protect against apoptosis and senescence in normal 
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cells under oxidative stress and inflammatory conditions. Ensuring 
that BQM does not suppress, but potentially supports, SIRT1 
expression could serve as an important marker for biocompatibility 
and therapeutic precision [92].

Emerging studies have indicated that enhanced SIRT1 activity 
contributes to improved appetite regulation, reduced systemic 
inflammation, and reversal of cellular aging markers in diverse 
populations. Furthermore, loss of SIRT1 function has been linked to 
metabolic dysfunction and increased susceptibility to multi-organ 
damage. Evaluating the plasma levels of SIRT1 in future clinical or 
preclinical trials involving BQM may offer critical insights into the 
therapy’s systemic safety and its effects on non-cancerous tissues 
[93].

Given BQM’s reported effects on mitochondrial recharging and 
oxidative stress modulation, it is plausible that this therapy may 
help maintain or restore optimal SIRT1 expression levels in normal 
cells thereby promoting survival and resilience rather than toxicity. 
This hypothesis aligns with the broader vision of BQM as a quantum-
informed therapy that selectively aids biological coherence in 
diseased states while harmonizing cellular environments in healthy 
tissues.

Further investigations assessing SIRT1 expression before and 
after BQM exposure in both healthy and diseased models would 
be valuable to substantiate these claims and ensure safe clinical 
translation.
Ethical considerations in clinical deployment

The ethical application of BQM centers on its use in vulnerable 
cancer populations, many of whom are seeking alternative or 
adjunctive therapies to manage side effects, improve quality of life, 
or extend survival.

Key ethical principles include:

a)	 Transparency: Patients must be fully informed that BQM 
is currently not a substitute for standard oncology care and 
remains under investigation for direct anticancer effects.

b)	 Informed Consent: Particularly in research settings, clear 
documentation should emphasize the experimental nature of 
treatment and potential benefits and limitations.

c)	 Equity and Access: The non-invasive, low-risk nature 
of BQM makes it well-suited for underserved, palliative, or 
non-responsive populations, but efforts must be made to avoid 
restricting access based on socioeconomic status.

d)	 Avoidance of Harm: No false claims or exaggerated 
promises should be made, particularly for terminal or late-stage 
patients who may be vulnerable to misinformation.

Ethical deployment also requires monitoring, documentation, 
and peer-reviewed publication of outcomes to guide clinical use 
and foster scientific legitimacy. Public trust in biophoton therapy 
depends on a rigorous, transparent, and evidence-based approach 
to validation.

Conclusion. BQM offers the potential to redefine how energy-
based interventions are integrated into modern oncology. With a 
favorable safety profile and early indications of therapeutic benefit, 
it stands as a candidate for regulated, ethical, and widespread 
clinical adoption. However, its future depends on responsible 
collaboration with regulatory bodies, ethical frameworks, and 
rigorous scientific validation.

Future Research Directions
To fully realize the therapeutic potential of Biophoton Quantum 

Medicine (BQM) in cancer care, a robust program of translational, 
clinical, and mechanistic research is essential. While preclinical 
and observational data provide strong preliminary support, future 
studies must generate high-quality, reproducible evidence to 
establish efficacy, dosage protocols, biological mechanisms, and 
clinical integration pathways.
Controlled clinical trials

The highest priority is the development and execution of 
randomized controlled trials (RCTs) to assess the safety and 
efficacy of BQM in various oncology contexts. These should include: 
(1) Symptom management trials (e.g., pain, fatigue, sleep, appetite) 
in patients undergoing chemotherapy or radiation; (2) Adjunctive 
use in early- and late-stage cancers, measuring endpoints such 
as tumor progression, immune profiles, and quality of life; (3) 
Standalone use in palliative care, particularly where conventional 
therapies are no longer viable.

Key trial features should include blinding (if feasible), sham 
controls, validated patient-reported outcomes (e.g., EORTC 
QLQ-C30), and biologic markers (e.g., CRP, cytokines, tumor 
markers) [1,24,94].
Mechanistic and molecular studies

To establish a strong scientific foundation, more in-depth 
investigations at the molecular and quantum biology levels are 
needed. Key areas include: (1) Biophoton-induced gene expression 
profiling (e.g., oncogenes, tumor suppressors, mitochondrial 
genes); (2) Modulation of mitochondrial bioenergetics, membrane 
potential, and reactive oxygen species (ROS); (3) Epigenetic changes 
linked to photonic signalling, including histone modification and 
DNA methylation; (4) Time-resolved biophoton emission studies 
to identify dynamic patterns of coherence and disruption in cancer 
cells [95].

Such studies will help clarify how biophotons regulate biological 
order, potentially advancing not only cancer therapy but the 
broader field of quantum biology and regenerative medicine [37].
Imaging and diagnostic integration

A promising avenue is the integration of biophoton-based 
diagnostics and treatment monitoring. Future research may focus 
on: (1) Live cell imaging of photon emission in real-time to evaluate 
cancer aggressiveness and treatment response; (2) Spectroscopic 
analysis to differentiate between normal and malignant tissues 
based on photon emission profiles; (3) Wearable or implantable 
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biosensors that measure photonic coherence and serve as feedback 
tools for optimizing therapy [95-104].
Personalized and precision therapies

As understanding deepens, future work should explore how BQM 
can be customized to individual patients, using: (1) Tumor-specific 
biophoton sensitivity profiles; (2) Genomic or metabolic markers 
to tailor field strength and exposure duration; (3) Integration with 
AI-guided treatment platforms for continuous adjustment based 
on biofeedback. This opens the door to personalized photonic 
oncology, aligned with the broader goals of precision medicine.
Cross-Disciplinary and global collaborations 

Given its quantum physical basis and system-level influence, 
BQM research must be multidisciplinary, involving experts in: 
(1) Oncology; (2) Quantum physics; (3) Molecular biology; (4) 
Bioengineering; (5) Integrative and complementary medicine

International collaboration will accelerate knowledge exchange, 
technology standardization, and regulatory alignment across 
jurisdictions, enabling global access.

Conclusion
Biophoton Quantum Medicine (BQM) represents a pioneering 

frontier in integrative cancer care, offering a non-invasive, non-
toxic and system-level therapeutic modality rooted in the emerging 
science of quantum biology and biophotonics. By leveraging the 
body’s innate capacity to generate and respond to coherent ultra-
weak light emissions, BQM introduces a fundamentally different 
mechanism of action one that aligns with restorative, regulatory, 
and energetic principles rather than destructive or suppressive 
intervention. From preclinical models to patient-reported outcomes, 
evidence suggests that BQM can (1) enhance mitochondrial 
function and oxidative phosphorylation; (2) modulate oncogene 
and tumor suppressor gene expression; (3) promote apoptosis 
in malignant cells while preserving healthy tissues; (4) support 
immune reactivation, including macrophage and T-cell function; 
(5) reduce inflammation and oxidative stress, key drivers of cancer 
progression; (6) restore intercellular communication and quantum 
coherence at the tissue level.

Clinical observations further demonstrate that biophoton therapy 
may significantly alleviate chemotherapy-related side effects, 
improve quality of life, and in select cases, contribute to tumor 
regression or biomarker reduction. With no reported adverse 
effects, and the capacity for continuous, home-based use, BQM 
offers a rare combination of therapeutic promise and safety.

To realize its full potential, the field must now commit to 
(1) rigorous clinical trials; (2) standardized dosing and field 
measurement protocols; (3) global regulatory engagement; (4) 
ethical deployment in cancer populations; (5) multidisciplinary 
collaboration to unlock the molecular and quantum mechanisms 
behind its effects.

As cancer care evolves beyond molecular targeting toward system-
based resilience and coherence, BQM stands at the forefront of a 
new therapeutic paradigm one that recognizes light, not just as a 

source of energy, but as a carrier of biological order and healing 
potential.

References
1.	 American Cancer Society (2024) Cancer Facts & Figures 2024. American 

Cancer Society, Atlanta, Georgia. 

2.	 National Cancer Institute. Chemotherapy Side Effects, USA.

3.	 National Cancer Institute. Side Effects of Cancer Treatment, USA.

4.	 Von Hoff DD, Layard MW, Basa P, Davis HL, Von Hoff AL, et al. (1979) 
Risk factors for doxorubicin-induced congestive heart failure. Ann 
Intern Med 91(5): 710-717.

5.	 World Health Organization (2022) Cancer: Key Facts.

6.	 Gottesman MM (2002) Mechanisms of cancer drug resistance. Annu 
Rev Med 53: 615-627. 

7.	 Holohan C, Van Schaeybroeck S, Longley DB, Johnston PG (2013) 
Cancer drug resistance: An evolving paradigm. Nat Rev Cancer 13(10): 
714-726.

8.	 Shibue T, Weinberg RA (2017) EMT, CSCs, and drug resistance: The 
mechanistic link and clinical implications. Nat Rev Clin Oncol 14(10): 
611-629.

9.	 Dagogo JI, Shaw AT (2018) Tumour heterogeneity and resistance to 
cancer therapies. Nat Rev Clin Oncol 15(2): 81-94. 

10.	 McGranahan N, Swanton C (2015) Biological and therapeutic impact of 
intratumor heterogeneity in cancer evolution. Cancer Cell 27(1): 15-26.

11.	 Sies H (2015) Oxidative stress: A concept in redox biology and medicine. 
Redox Biol 4: 180-183.

12.	 Quasthoff S, Hartung HP (2002) Chemotherapy-induced peripheral 
neuropathy. J Neurol 249(1): 9-17.

13.	 Trachootham D, Lu W, Ogasawara MA, Nilsa RD, Huang P (2008) Redox 
regulation of cell survival. Antioxid Redox Signal 10(8): 1343-1374.

14.	 Haslam A, Prasad V (2019) Estimation of the percentage of US patients 
with cancer who benefit from genome-driven oncology. JAMA Oncol 
5(8): 1093-1098.

15.	 Deng GE, Frenkel M, Cohen L (2009) Evidence-based clinical practice 
guidelines for integrative oncology: Complementary therapies and 
botanicals. J Soc Integr Oncol 7(3): 85-120.

16.	 Lyman GH, Greenlee H, Bohlke K (2018) Integrative therapies during 
and after breast cancer treatment: ASCO endorsement of the SIO 
clinical practice guideline. J Clin Oncol 36(25): 2647-2655.

17.	 Witt CM, Balneaves LG, Cardoso MJ, Cohen L, Greenlee H, et al. (2017) 
A comprehensive definition for integrative oncology. J Natl Cancer Inst 
Monogr 2017(52).

18.	 Fels D (2009) Cellular communication through light. PLoS One 4(4): 
e5086.

19.	 Popp FA, Li KH, Gu Q (1992) Recent Advances in Biophoton Research 
and Its Applications. World Scientific, USA.

20.	 Popp FA (1999) About the coherence of biophotons. In: Macroscopic 
Quantum Coherence. World Scientific, USA, pp. 337-358.

21.	 Wang L, Zhang J, Li Y (2021) Biophoton emissions and mitochondrial 
regulation: Emerging evidence of quantum biological communication. 
Front Physiol 12: 643983.

22.	 Van Wijk R, Van Wijk EP (2014) Human ultra-weak photon emission 
and the Yin–Yang concept of Chinese medicine. J Acupunct Meridian 
Stud 3(4): 221-231.

23.	 Bischof M (2005) Biophotonics: Light in Medicine and Biology. J Opt 
Photonics 6(1): 57-65.

24.	 Yu Wang, Yayuan Zhang, Yan Guo, Jianguang Lu, Vishnu Priya 
Veeraraghavan, et al. (2019) Synthesis of zinc oxide nanoparticles 

https://pubmed.ncbi.nlm.nih.gov/496103/
https://pubmed.ncbi.nlm.nih.gov/496103/
https://pubmed.ncbi.nlm.nih.gov/496103/
https://www.who.int/news-room/fact-sheets/detail/cancer
https://pubmed.ncbi.nlm.nih.gov/11818492/
https://pubmed.ncbi.nlm.nih.gov/11818492/
https://pubmed.ncbi.nlm.nih.gov/24060863/
https://pubmed.ncbi.nlm.nih.gov/24060863/
https://pubmed.ncbi.nlm.nih.gov/24060863/
https://pubmed.ncbi.nlm.nih.gov/28397828/
https://pubmed.ncbi.nlm.nih.gov/28397828/
https://pubmed.ncbi.nlm.nih.gov/28397828/
https://pubmed.ncbi.nlm.nih.gov/29115304/
https://pubmed.ncbi.nlm.nih.gov/29115304/
https://pubmed.ncbi.nlm.nih.gov/25584892/
https://pubmed.ncbi.nlm.nih.gov/25584892/
https://pubmed.ncbi.nlm.nih.gov/25588755/
https://pubmed.ncbi.nlm.nih.gov/25588755/
https://link.springer.com/article/10.1007/PL00007853
https://link.springer.com/article/10.1007/PL00007853
https://pubmed.ncbi.nlm.nih.gov/18522489/
https://pubmed.ncbi.nlm.nih.gov/18522489/
https://pubmed.ncbi.nlm.nih.gov/29710180/
https://pubmed.ncbi.nlm.nih.gov/29710180/
https://pubmed.ncbi.nlm.nih.gov/29710180/
https://pubmed.ncbi.nlm.nih.gov/19706235/
https://pubmed.ncbi.nlm.nih.gov/19706235/
https://pubmed.ncbi.nlm.nih.gov/19706235/
https://pubmed.ncbi.nlm.nih.gov/29889605/
https://pubmed.ncbi.nlm.nih.gov/29889605/
https://pubmed.ncbi.nlm.nih.gov/29889605/
https://pubmed.ncbi.nlm.nih.gov/29140493/
https://pubmed.ncbi.nlm.nih.gov/29140493/
https://pubmed.ncbi.nlm.nih.gov/29140493/
https://pubmed.ncbi.nlm.nih.gov/19340303/
https://pubmed.ncbi.nlm.nih.gov/19340303/
https://pubmed.ncbi.nlm.nih.gov/21185536/
https://pubmed.ncbi.nlm.nih.gov/21185536/
https://pubmed.ncbi.nlm.nih.gov/21185536/
https://pubmed.ncbi.nlm.nih.gov/31722283/
https://pubmed.ncbi.nlm.nih.gov/31722283/


826

Nov Appro in Can Study        Copyright © James Z Liu

NACS.000686.8(3).2025

from Marsdenia tenacissima inhibits the cell proliferation and induces 
apoptosis in laryngeal cancer cells (Hep-2). J Photochem Photobiol B 
201: 111624.

25.	 Van Wijk R, Van Wijk EP (2005) Ultra-weak photon emission in 
biomedicine. J Photochem Photobiol B 79(2): 131-136.

26.	 Chang JJ, Popp FA (1998) Mechanism of interaction between 
electromagnetic fields and living systems. In: Blank M (Ed.), 
Electromagnetic Fields: Biological Interactions and Mechanisms. 
Springer, pp. 199-212.

27.	 Van Wijk R, Van Aken H, Mei W, Popp FA (1993) Light-induced photon 
emission by mammalian cells. J Photochem Photobiol B 18 (1): 75-79.

28.	 Quickenden TI, Que Hee SS (1974) Weak luminescence from the yeast 
Saccharomyces cerevisiae and the existence of mitogenetic radiation. 
Biochem Biophys Res Commun 60(3): 764-770.

29.	 Van Wijk EP, Van Wijk R, Bajpai RP (2006) Photon emission from 
organisms as a function of age and disease. Indian J Exp Biol 44(5): 
365-372.

30.	 Albrecht BG (1991) Surface extensions of 3T3 cells towards distant 
infrared light sources. J Cell Biol 114(3): 493-502.

31.	 Liu JZ, Ravenscroft K, Gu HY (2025) Biophoton therapy successfully 
treated multiple gene mutations associated with a rare muscular 
degenerative condition: Case report. Biomedical J Sci Tech Res (BJSTR). 

32.	 Arndt M, Juffmann T, Vedral V (2009) Quantum physics meets biology. 
HFSP J 3(6): 386-400. 

33.	 Lambert N, Chen YN, Cheng YC (2013) Quantum biology. Nat Phys 9: 
10-18.

34.	 Gurwitsch A (1932) Mitogenetic radiation: Monographs from the entire 
field of plant and animal physiology. JA Barth Verlag.

35.	 Van Wijk EP, Van Wijk R, Bajpai RP (2006) Ultra-weak photon emission 
and cancer: A possible diagnostic tool? J Photochem Photobiol B 83(1): 
69-76.

36.	 Bajpai RP, Popp FA (2005) Evidence of photon-mediated cellular 
communication: Recent insights and implications for cancer. Indian J 
Exp Biol 43(5): 409-415.

37.	 Seyfried TN, Shelton LM (2010) Cancer as a metabolic disease. Nutr 
Metab (Lond) 7: 7.

38.	 Wallace DC (2012) Mitochondria and cancer. Nat Rev Cancer 12(10): 
685-698.

39.	 Karu TI (2010) Mitochondrial mechanisms of photobiomodulation in 
context of new data about multiple roles of ATP. Photomed Laser Surg 
28(2):159-160.

40.	 Zhang Y, Song S, Fong CC, Tsang CH, Yang Z, Yang M (2003) Activation of 
mitochondrial signaling pathway in laser photobiomodulation. Lasers 
Surg Med 33(2): 148-154.

41.	 Vander Heiden MG, Cantley LC, Thompson CB (2009) Understanding 
the Warburg effect: The metabolic requirements of cell proliferation. 
Science. 324(5930): 1029-1033.

42.	 Warburg O (1956) On the origin of cancer cells. Science 123(3191): 
309-314.

43.	 Karu TI (2008) Mitochondrial signaling in mammalian cells activated 
by red and near-IR radiation. Photochem Photobiol. 84(5): 1091-1099.

44.	 Kroemer G, Galluzzi L, Brenner C (2007) Mitochondrial membrane 
permeabilization in cell death. Physiol Rev 87(1): 99-163.

45.	 Vander Heiden MG, Thompson CB (2011) Cellular metabolism and 
disease: What do metabolic outliers teach us? Cell 148(6): 1132-1144.

46.	 Karu TI (1989) Photobiology of low-power laser effects. Health Phys 
56(5): 691-704.

47.	 Fulda S, Debatin KM (2006) Extrinsic versus intrinsic apoptosis 
pathways in anticancer chemotherapy. Oncogene 25(34): 4798-4811. 

48.	 Garrido C, Galluzzi L, Brunet M, Puig PE, Didelot C, et al. (2006) 
Mechanisms of cytochrome c release from mitochondria. Cell Death 
Differ 13(9): 1423-1433.

49.	 Vlashi E, Lagadec C, Vergnes L, Matsutani T, Masui K, et al. (2011) 
Metabolic state of glioma stem cells and nontumorigenic cells. Proc Natl 
Acad Sci USA 108(38): 16062-16067. 

50.	 Hanahan D, Weinberg RA (2011) Hallmarks of cancer: The next 
generation. Cell. 144(5): 646-674.

51.	 Vogelstein B, Kinzler KW (2004) Cancer genes and the pathways they 
control. Nat Med 10(8): 789-799.

52.	 Popp FA (2003) Biophoton emission: Experimental background and 
theoretical approaches. Indian J Exp Biol. 41(5): 391-402.

53.	 Sharma S, Malviya A, Dube A (2019) Biophoton-driven mitochondrial 
modulation in glioma mouse models. J Photochem Photobiol B 199: 
111624. 

54.	 Karu TI (2008) Cellular and molecular mechanisms of 
photobiomodulation. Photomed Laser Surg 26(2): 119-124.

55.	 Houreld NN, Abrahamse H (2013) Low-intensity laser irradiation 
modulates apoptotic markers in diabetic wounded fibroblast cells. J 
Mol Neurosci 50(2): 314-322.

56.	 Liang HL, Whelan HT, Eells JT (2006) Photobiomodulation partially 
rescues visual cortical neurons from cyanide-induced apoptosis. 
Neuroscience 139(2): 639-649.

57.	 Dunn GP, Old LJ,Schreiber RD (2004) The three Es of cancer 
immunoediting and their therapeutic implications. J Exp Med 200(11): 
137-140.

58.	 Schreiber RD, Old LJ, Smyth MJ (2011) Cancer immunoediting: 
Integrating immunity’s roles in cancer suppression and promotion. 
Science 331(6024): 1565-1570.

59.	 Popp FA (1989) Biophoton emission: Evidence for coherent light 
storage in biological systems. Cell Biophys 15(3): 245-252.

60.	 Khorsandi K, Hosseinzadeh R, Shahbazi Gahrouei D (2021) Low-
level laser therapy enhances the function of macrophages in wound 
healing through the modulation of cytokine secretion. Lasers Med Sci 
36(5):979-987.

61.	 Castano AP, Mroz P, Hamblin MR (2006) Photodynamic therapy and 
anti-tumour immunity. Nat Rev Cancer 6(7): 535-545.

62.	 Ardain A, Domingo GR, Das S (2021) CD4 T cell help promotes lung-
resident memory CD8 T cell responses against tuberculosis. JCI Insight 
6(12): e137943. 

63.	 Sukumar M, Liu J, Mehta GU, Patel SJ, Roychoudhuri R, et al. (2016) 
Mitochondrial membrane potential identifies cells with enhanced 
stemness for cellular therapy. Cell Metab 23(1): 63-76.

64.	 Klaunig JE, Wang Z, Pu X, Zhou S (2009) Oxidative stress and oxidative 
damage in chemical carcinogenesis. Toxicol Appl Pharmacol 254(2): 
86-99.

65.	 Reuter S, Gupta SC, Chaturvedi MM, Aggarwal BB (2010) Oxidative 
stress, inflammation and cancer: How are they linked? Free Radic Biol 
Med 49(11): 1603-1616.

66.	 Houreld NN, Abrahamse H (2007) Low-intensity laser irradiation 
reduces oxidative stress in diabetic wounded fibroblast cells. Lasers 
Surg Med 39(9): 705-713.

67.	 Lin Y, Bai L, Chen W, Xu S (2010) The NF-κB activation pathways, 
emerging molecular targets for cancer prevention and therapy. Expert 
Opin Ther Targets 14(1): 45-55.

https://pubmed.ncbi.nlm.nih.gov/31722283/
https://pubmed.ncbi.nlm.nih.gov/31722283/
https://pubmed.ncbi.nlm.nih.gov/31722283/
https://pubmed.ncbi.nlm.nih.gov/8487126/
https://pubmed.ncbi.nlm.nih.gov/8487126/
https://pubmed.ncbi.nlm.nih.gov/4607411/
https://pubmed.ncbi.nlm.nih.gov/4607411/
https://pubmed.ncbi.nlm.nih.gov/4607411/
https://pubmed.ncbi.nlm.nih.gov/1860881/
https://pubmed.ncbi.nlm.nih.gov/1860881/
https://pubmed.ncbi.nlm.nih.gov/20234806/
https://pubmed.ncbi.nlm.nih.gov/20234806/
https://pubmed.ncbi.nlm.nih.gov/20181022/
https://pubmed.ncbi.nlm.nih.gov/20181022/
https://pubmed.ncbi.nlm.nih.gov/23001348/
https://pubmed.ncbi.nlm.nih.gov/23001348/
https://pubmed.ncbi.nlm.nih.gov/20374017/
https://pubmed.ncbi.nlm.nih.gov/20374017/
https://pubmed.ncbi.nlm.nih.gov/20374017/
https://pubmed.ncbi.nlm.nih.gov/19460998/
https://pubmed.ncbi.nlm.nih.gov/19460998/
https://pubmed.ncbi.nlm.nih.gov/19460998/
https://pubmed.ncbi.nlm.nih.gov/13298683/
https://pubmed.ncbi.nlm.nih.gov/13298683/
https://pubmed.ncbi.nlm.nih.gov/18651871/
https://pubmed.ncbi.nlm.nih.gov/18651871/
http://pubmed.ncbi.nlm.nih.gov/17237344/
http://pubmed.ncbi.nlm.nih.gov/17237344/
https://pubmed.ncbi.nlm.nih.gov/22424225/
https://pubmed.ncbi.nlm.nih.gov/22424225/
https://pubmed.ncbi.nlm.nih.gov/2651364/
https://pubmed.ncbi.nlm.nih.gov/2651364/
https://pubmed.ncbi.nlm.nih.gov/16892092/
https://pubmed.ncbi.nlm.nih.gov/16892092/
https://pubmed.ncbi.nlm.nih.gov/16676004/
https://pubmed.ncbi.nlm.nih.gov/16676004/
https://pubmed.ncbi.nlm.nih.gov/16676004/
https://pubmed.ncbi.nlm.nih.gov/21900605/
https://pubmed.ncbi.nlm.nih.gov/21900605/
https://pubmed.ncbi.nlm.nih.gov/21900605/
https://pubmed.ncbi.nlm.nih.gov/21376230/
https://pubmed.ncbi.nlm.nih.gov/21376230/
https://pubmed.ncbi.nlm.nih.gov/15286780/
https://pubmed.ncbi.nlm.nih.gov/15286780/
https://pubmed.ncbi.nlm.nih.gov/16464535/
https://pubmed.ncbi.nlm.nih.gov/16464535/
https://pubmed.ncbi.nlm.nih.gov/16464535/
https://pubmed.ncbi.nlm.nih.gov/21436444/
https://pubmed.ncbi.nlm.nih.gov/21436444/
https://pubmed.ncbi.nlm.nih.gov/21436444/
https://pubmed.ncbi.nlm.nih.gov/16794636/
https://pubmed.ncbi.nlm.nih.gov/16794636/
https://pubmed.ncbi.nlm.nih.gov/26674251/
https://pubmed.ncbi.nlm.nih.gov/26674251/
https://pubmed.ncbi.nlm.nih.gov/26674251/
https://pubmed.ncbi.nlm.nih.gov/21296097/
https://pubmed.ncbi.nlm.nih.gov/21296097/
https://pubmed.ncbi.nlm.nih.gov/21296097/
https://pubmed.ncbi.nlm.nih.gov/20840865/
https://pubmed.ncbi.nlm.nih.gov/20840865/
https://pubmed.ncbi.nlm.nih.gov/20840865/
https://pubmed.ncbi.nlm.nih.gov/20001209/
https://pubmed.ncbi.nlm.nih.gov/20001209/
https://pubmed.ncbi.nlm.nih.gov/20001209/


Nov Appro in Can Study   Copyright © James Z Liu

NACS.000686.8(3).2025 827

68.	 Avni D, Levkovitz S, Maltz L, Oron U (2005) Protection of skeletal 
muscles from ischemic injury: Low-level laser therapy increases 
antioxidant activity. Photomed Laser Surg 23(3): 273-277.

69.	 Albertini RJ, Nicklas JA, O’Neill JP, Robison SH (1990) In vivo somatic 
mutations in humans: Biomarkers for carcinogenesis. Annu Rev Genet 
24: 305-326. 

70.	 Albrecht BG (1981) A long-range attraction between aggregating 3t3 
cells mediated by near-infrared light scattering. Proc Natl Acad Sci USA 
78(2): 1357-1361.

71.	 Walleczek J (2000) Self-organized biological dynamics and nonlinear 
control: Toward understanding complexity, chaos and emergent 
function in living systems. Bioelectromagnetics 21(8): 539-560.

72.	 Trosko JE, Ruch RJ (1998) Cell-cell communication in carcinogenesis. 
Front Biosci 3: d208-d236.

73.	 Popp FA (2002) Biophoton emission: New evidence for coherence and 
DNA as source. Cell Biochem Biophys. 36(3): 301-305.

74.	 Smotrys MA, James Z Liu JZ, Suzanne Street SA, Robinson S (2023) 
Energetic homeostasis achieved through biophoton energy and 
accompanying medication treatment resulted in sustained levels of 
Thyroiditis-Hashimoto’s, iron, vitamin D & vitamin B12. Metabolism 
Open 18: 100248.

75.	 Hu Y, Gu HY, Liu JZ (2025) Reversal of tissue glycation and cholesterol 
accumulation by strong biophotons: A new anti-aging mechanism. 
Gerontol & Geriatric Stud 9(3): 807-813.

76.	 Tartak D, Gu HY, Robinson S, Silva I, Liu JZ (2025) Biophoton quantum 
therapy to treat advanced glaucoma: A novel non-invasive approach for 
ocular neuroprotection. Photonics. 

77.	 Liu JZ, Smotrys M, Robinson SD, Liu S, Gu HY (2025) Therapeutic 
benefits of biophoton therapy in Parkinson’s disease: Clinical evidence 
from a pilot and real-world study. Journal of Neurology Research 
Reviews Reports. 

78.	 Hu Y, Gu HY, Liu JZ (2025) Strong biophoton field therapy as a quantum 
adjunct to enhance cancer recovery: A live blood microscopy case study 
with clinical correlation. Biomedical J Scientific Technical Research.

79.	 Liu JZ, Ramirez AD, Osborn K, Osborn L, Ager A, et al. (2025) Biophoton 
quantum therapy enabled cancer treatments to reach their utmost goal 
of cancer-free. Submitted to Gerontology & Geriatrics Studies 9(4): 
828-835.

80.	 Wang L, Zhang J, et al. (2021) Biophoton field exposure improves 
mitochondrial regulation and inflammatory balance: Observational 
findings in oncology patients. Front Physiol 12: 643983.

81.	 Aaronson NK (1993) The European organization for research and 
treatment of cancer QLQ-C30: A quality-of-life instrument for use in 
international clinical trials in oncology. J Natl Cancer Inst 85(5): 365-
376.

82.	 Heiskanen V, Hamblin MR (2018) Photobiomodulation: Lasers vs. light 
emitting diodes? Photochem Photobiol Sci 17(8): 1003-1017.

83.	 Wang L, Zhang J, Li Y (2021) Biophoton field exposure induces apoptosis 
and mitochondrial normalization in tumor-bearing mice. Front Physiol 
12: 643983.

84.	 Chen AC, Arany PR, Huang YY, et al. (2011) Low-level laser therapy 
activates NF-κB via generation of reactive oxygen species in mouse 
embryonic fibroblasts. PLoS One 6(7): e22453.

85.	 Mroz P, Hashmi JT, Huang YY (2011) Stimulating anti-tumour immunity 
using photobiomodulation: Preclinical evidence. Cancer Res 71(17): 
6059-6070.

86.	 Liu JZ, Gu HY, Hu Y, Smotrys M, Robinson SD (2025) Safety and efficacy 
of biophoton quantum medicine in treating neurodegenerative 
diseases. Journal of Neurology Research Reviews Reports. 

87.	 Hamblin MR, Demidova TN (2006) Mechanisms of low-level light 
therapy. Proc SPIE 6140: 614001.

88.	 Markov MS (2007) Expanding use of pulsed electromagnetic field 
therapies. Electromagn Biol Med 26(3): 257-274.

89.	 US Food & Drug Administration. How to Determine if Your Product is a 
Medical Device.

90.	 FDA Breakthrough Devices Program.

91.	 Akundi RS, Narayanan R, Gallego J (2016) Anti-aging genes improve 
appetite regulation and reverse cell senescence and apoptosis in global 
populations. Adv Aging Res 5(1): 9-26.

92.	 Chattopadhyay S, Das S (2017) Single gene inactivation with 
implications to diabetes and multiple organ dysfunction syndrome. J 
Clin Epigenet 3(3):24.

93.	 Patel K, Mehta A (2018) Sirtuin 1, a diagnostic protein marker and its 
relevance to chronic disease and therapeutic drug interventions. EC 
Pharmacol Toxicol 6(4): 209-215.

94.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, et al. (2021) 
Global cancer statistics 2020: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 
71(3): 209-249.

95.	 Popp FA (2003) Biophotonics: A powerful tool for biomedical research. 
J Photochem Photobiol B 69(1): 1-3.

96.	 Chabner BA, Roberts TG (2005) Timeline: Chemotherapy and the war 
on cancer. Nat Rev Cancer 5(1): 65-72.

97.	 Cheng G, Zielonka J, Dranka BP (2012) Mitochondria-targeted drugs 
synergize with 2-deoxyglucose to trigger apoptosis in cancer cells. J 
Biol Chem 287(2): 12488-12497.

98.	 Emanuel EJ, Wendler D, Grady C (2000) What makes clinical research 
ethical? JAMA 283(20): 2701-2711.

99.	 Oun R, Moussa YE, Wheate NJ (2018) The side effects of platinum-
based chemotherapy drugs: A review for chemists. Dalton Trans 
47(19): 6645-6653.

100.	Popp FA (2003) Biophoton emission: Evidence of coherence and non-
classical light in biological systems. Cell Biochem Biophys 39(1): 1-18.

101.	Postow MA, Sidlow R, Hellmann MD (2018) Immune-related adverse 
events associated with immune checkpoint blockade. N Engl J Med 
378(2): 158-168.

102.	Tannock IF, Hickman JA (2016) Limits to personalized cancer medicine. 
N Engl J Med 375(13): 1289-1294.

103.	Van Wijk EP, Bajpai RP, Van Wijk R (2006) Photon emission from human 
body during meditation and its effect on surrounding environment. 
Indian J Exp Biol 44(5): 371-376.

104.	Wang L, Zhang J (2021) Biophoton field exposure and physiological 
response: No adverse effects observed in long-term clinical use. Front 
Physiol 12: 643983.

https://pubmed.ncbi.nlm.nih.gov/15954814/
https://pubmed.ncbi.nlm.nih.gov/15954814/
https://pubmed.ncbi.nlm.nih.gov/15954814/
https://pubmed.ncbi.nlm.nih.gov/15790680/
https://pubmed.ncbi.nlm.nih.gov/15790680/
https://pubmed.ncbi.nlm.nih.gov/15790680/
https://pubmed.ncbi.nlm.nih.gov/9458335/
https://pubmed.ncbi.nlm.nih.gov/9458335/
https://pubmed.ncbi.nlm.nih.gov/37303826/
https://pubmed.ncbi.nlm.nih.gov/37303826/
https://pubmed.ncbi.nlm.nih.gov/37303826/
https://pubmed.ncbi.nlm.nih.gov/37303826/
https://pubmed.ncbi.nlm.nih.gov/37303826/
https://crimsonpublishers.com/ggs/pdf/GGS.000715.pdf
https://crimsonpublishers.com/ggs/pdf/GGS.000715.pdf
https://crimsonpublishers.com/ggs/pdf/GGS.000715.pdf
https://pubmed.ncbi.nlm.nih.gov/8433390/
https://pubmed.ncbi.nlm.nih.gov/8433390/
https://pubmed.ncbi.nlm.nih.gov/8433390/
https://pubmed.ncbi.nlm.nih.gov/8433390/
https://pubmed.ncbi.nlm.nih.gov/30044464/
https://pubmed.ncbi.nlm.nih.gov/30044464/
https://pubmed.ncbi.nlm.nih.gov/21814580/
https://pubmed.ncbi.nlm.nih.gov/21814580/
https://pubmed.ncbi.nlm.nih.gov/21814580/
https://pubmed.ncbi.nlm.nih.gov/17886012/
https://pubmed.ncbi.nlm.nih.gov/17886012/
https://www.fda.gov/medical-devices
https://www.fda.gov/medical-devices
https://www.fda.gov/medical-devices/how-study-and-market-your-device/breakthrough-devices-program
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/15630416/
https://pubmed.ncbi.nlm.nih.gov/15630416/
https://pubmed.ncbi.nlm.nih.gov/10819955/
https://pubmed.ncbi.nlm.nih.gov/10819955/
https://pubmed.ncbi.nlm.nih.gov/29808879/
https://pubmed.ncbi.nlm.nih.gov/29808879/
https://pubmed.ncbi.nlm.nih.gov/29808879/
https://pubmed.ncbi.nlm.nih.gov/29320654/
https://pubmed.ncbi.nlm.nih.gov/29320654/
https://pubmed.ncbi.nlm.nih.gov/29320654/
https://pubmed.ncbi.nlm.nih.gov/27682039/
https://pubmed.ncbi.nlm.nih.gov/27682039/

	Abstract
	References

