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Abstract: Photodynamic treatment (PDT) has emerged as a promising
therapeutic approach for immune system diseases due to its ability to selectively
target abnormal cells while modulating the immune response. This review
explores the mechanisms by which PDT activates the immune system to target
diseased cells, including the induction of immunogenic cell death, activation of
dendritic cells, release of tumor-associated antigens, modulation of immune
checkpoints, and induction of cytokines and chemokines. Additionally, PDT can
Quick Response Code generate reactive oxygen species, induce apoptosis, and exhibit anti-
= inflammatory and vascular effects, all of which contribute to its therapeutic
potential in immune system diseases [1]. Harnessing PDT for immune system
diseases offers a unique opportunity to leverage the immune system's inherent
ability to recognize and eliminate abnormal cells, providing a targeted and
:qgl potentially less toxic treatment option. Further research and clinical studies are
warranted to fully elucidate the potential of PDT in the management of immune
system diseases and to optimize its clinical application.
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target tissue, followed by exposure to light of a specific

INTRODUCTION wavelength [5]. This activates the photosensitizer,

The immune system is crucial in protecting the

body from infections and diseases [2, 1]. Immune system
malfunctions can lead to various immune system
diseases, such as autoimmune disorders,
immunodeficiency, and hypersensitivity reactions.
Traditional treatment approaches for these diseases often
involve immunosuppression drugs, which can have
significant side effects and may not always provide long-
term relief [3].

In recent years, photodynamic treatment has
emerged as a promising therapeutic approach for
immune system diseases. Photodynamic treatment, also
known as photodynamic therapy (PDT), is a non-
invasive treatment that uses light and a photosensitizing
agent to kill targeted cells [4]. PDT has gained attention
as a potential therapeutic approach for immune system
diseases, such as cancer, autoimmune disorders, and
infectious diseases. This is due to its ability to selectively
target diseased cells and modulate the immune response.

The basic principle involves the administration
of a photosensitizing agent, which accumulates in the

leading to the production of reactive oxygen species
(ROS) and the induction of localised cytotoxic effects
[6]. In the context of immune system diseases, PDT has
shown promise in modulating immune responses,
suppressing inflammatory processes, and targeting
abnormal immune cells. This has sparked interest in
exploring the potential of photodynamic treatment as a
novel approach to managing immune system diseases to
achieve better efficacy and fewer side effects compared
to traditional therapies.

Background

Harnessing photo-dynamic treatment for
immune system diseases is a promising therapeutic
approach that involves the use of light-activated
compounds to target and destroy abnormal immune
cells."This treatment method has shown great potential in
the treatment of various immune system diseases,
including autoimmune  disorders, inflammatory
conditions, and certain types of cancers [8].

Photo-dynamic treatment works by first
administering a photosensitizing agent to the patient,
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which is then activated by specific wavelengths of light
[9]. When exposed to light, the photosensitizing agent
produces a form of reactive oxygen species that can
selectively target and destroy abnormal immune cells,
while leaving healthy cells unharmed [10].

This targeted approach has several advantages
over traditional therapies for immune system diseases,
such as reduced side effects and improved efficacy.
Additionally, photo-dynamic treatment can be easily
tailored to target specific types of immune cells or
tissues, making it a highly versatile and customizable
treatment option.

Research into harnessing photo-dynamic
treatment for immune system diseases is ongoing, with
promising results being reported in preclinical and
clinical studies. As our understanding of the immune
system continues to grow, this innovative therapeutic
approach holds great promise for improving the
treatment outcomes of patients with a wide range of
immune system diseases [11].

Mechanisms of Photodynamic Treatment in Immune
System Diseases

PDT Activates the Immune System to Target
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Basic Mechanisms of Action of PDT on Tumor

Photodynamic treatment (PDT) is a type of
therapy that uses a photosensitizing agent and light to
target and destroy abnormal cells, including those
involved in immune system diseases [1-12]. The
mechanisms of PDT in immune system diseases involve
several key processes.

PDT, or photodynamic therapy, activates the
immune system to target diseased cells through a process
called immunogenic cell death [13]. When a
photosensitizing agent is activated by light, it produces
reactive oxygen species (ROS) that can cause damage to
the targeted cells. This damage triggers a series of
cellular events that lead to the release of damage-
associated molecular patterns (DAMPs) and the
exposure of antigens on the surface of the dying cells
[14]. These DAMPs and antigens act as signals to the
immune system, alerting it to the presence of damaged or
dying cells. This triggers an immune response, leading to
the recruitment of immune cells such as dendritic cells,
macrophages, and T cells to the site of treatment [15].
These immune cells recognize the exposed antigens and

DAMPs, and begin to engulf and destroy the targeted
cells [16].

Furthermore, the immune response triggered by
PDT can also lead to the release of cytokines and other
signaling molecules that help to further activate and
coordinate the immune system's attack on the diseased
cells. This process ultimately results in the elimination of
the targeted cells and the development of a specific
immune memory against the antigens associated with the
diseased cells, providing long-term protection against
recurrence [17].

Induction of Immune Response and
Immunomodulatory Effects

The induction of an immune response and
immunomodulatory effects are important aspects of
photodynamic therapy (PDT) in targeting diseased
cells.®® PDT can activate the immune system and
modulate its responses in several ways:

Immunogenic cell death (ICD) is a form of cell
death that can stimulate an immune response against
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dying cells. When it comes to photodynamic therapy
(PDT), the induction of ICD is a crucial mechanism
through which the treatment activates the immune
system to target diseased cells, particularly in the context
of cancer therapy.

PDT involves the administration of a
photosensitizing agent followed by exposure to light of a
specific wavelength, leading to the generation of reactive
oxygen species (ROS) that can cause damage to the
targeted cells [19]. This damage triggers a series of
cellular events that ultimately result in immunogenic cell
death. The release of damage-associated molecular
patterns (DAMPS) and the exposure of antigens on the
surface of the dying cells serve as signals to the immune
system, alerting it to the presence of damaged or dying
cells [20]. This process triggers an immune response,
leading to the recruitment of immune cells such as
dendritic cells, macrophages, and T cells to the site of
treatment [21]. These immune cells recognize the
exposed antigens and DAMPs, and begin to engulf and
destroy the targeted cells [22]. Furthermore, the immune
response triggered by PDT can also lead to the release of
cytokines and other signaling molecules that help to
further activate and coordinate the immune system's
attack on the diseased cells. The induction of ICD by
PDT is crucial for its effectiveness in cancer therapy, as
it not only directly targets cancer cells but also activates
the immune system to recognize and eliminate cancer
cells more effectively [23]. Additionally, the immune
response triggered by PDT can lead to the development
of a specific immune memory against the antigens
associated with the cancer cells, providing long-term
protection against cancer recurrence [24]. Therefore, the
induction of immunogenic cell death is a key aspect of
how PDT activates the immune system to target diseased
cells, particularly in the context of cancer treatment.

Activation of dendritic cells is a significant
aspect of the immune response induced by photodynamic
therapy (PDT). Dendritic cells (DCs) play a crucial role
in initiating and regulating immune responses,
particularly in the context of recognizing and presenting
antigens to T cells, which are key components of the
adaptive immune system [25]. In the context of PDT, the
process involves the administration of a photosensitizing
agent followed by exposure to light, leading to the
generation of reactive oxygen species (ROS) and
subsequent damage to the targeted cells. This cellular
damage can lead to the release of damage-associated
molecular patterns (DAMPs) and the exposure of
antigens on the surface of the dying cells. Dendritic cells
recognize these antigens and DAMPs, and upon
activation, they undergo a maturation process [26].
Mature dendritic cells are highly efficient at capturing
antigens and presenting them to T cells, thereby initiating
an adaptive immune response against the antigens
associated with the diseased cells targeted by PDT [27].
The activation of dendritic cells by PDT is critical in the
context of cancer therapy. By presenting tumor-

associated antigens to T cells, activated dendritic cells
can help initiate a specific immune response against
cancer cells, leading to the recruitment of cytotoxic T
cells and other immune effectors that target and eliminate
the cancer cells. The activation of dendritic cells by PDT
can lead to the development of long-term immune
memory against the antigens associated with the cancer
cells [28]. This memory response can provide ongoing
protection against cancer recurrence.

Recruitment of immune cells: Photodynamic
therapy (PDT) plays a significant role in the recruitment
of immune cells to the site of treatment, which is a crucial
aspect of its mechanism of action in targeting diseased
cells, particularly in the context of cancer therapy. The
recruitment of immune cells is an essential part of the
immune response induced by PDT and contributes to the
overall effectiveness of the treatment [29].

When PDT is performed, a photosensitizing
agent is administered, followed by exposure to light of a
specific wavelength. This leads to the generation of
reactive oxygen species (ROS) and subsequent damage
to the targeted cells. The cellular damage caused by PDT
triggers a series of events that result in the release of
signaling molecules and the exposure of antigens and
damage-associated molecular patterns (DAMPS) on the
surface of the dying or damaged cells. These signals act
as a beacon for the immune system, attracting various
immune cells to the site of treatment. Immune cells such
as macrophages, neutrophils, dendritic cells, and T cells
are recruited to the area where the PDT was applied [30].
These immune cells play different roles in the immune
response and can contribute to the elimination of the
diseased cells. Macrophages and neutrophils, for
example, are phagocytic cells that can engulf and destroy
the damaged or dying cells. Dendritic cells play a crucial
role in capturing antigens and presenting them to T cells,
initiating an adaptive immune response. T cells,
including cytotoxic T cells, are critical in directly
targeting and eliminating the diseased cells [31].

The recruitment of immune cells by PDT also
leads to the release of cytokines and other signaling
molecules that further modulate and coordinate the
immune response. These molecules can promote
inflammation, activate immune cells, and contribute to
the elimination of diseased cells [32].

Cytokine release is a crucial aspect of the
immune response induced by photodynamic therapy
(PDT). PDT, which involves the wuse of a
photosensitizing agent and light to target and destroy
diseased cells, triggers a series of events that lead to the
release of various cytokines and other signaling
molecules. These cytokines play a significant role in
modulating and coordinating the immune response to the
treated cells, particularly in the context of cancer therapy.
When PDT is performed, the generation of reactive
oxygen species (ROS) and subsequent damage to the
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targeted cells lead to the release of damage-associated
molecular patterns (DAMPs) and other signals that act as
danger signals to the immune system. These signals
trigger the activation of immune cells and the release of
cytokines.

Cytokines are signaling molecules that can have
diverse effects on the immune system. Some cytokines,
such as tumor necrosis factor-alpha (TNF-a),
interleukin-1 (IL-1), and interleukin-6 (IL-6), can
promote inflammation and activate immune cells,
contributing to the recruitment and activation of immune
effectors at the site of treatment [33].

Additionally, certain cytokines released in
response to PDT can contribute to the maturation and
activation of dendritic cells, which play a crucial role in
initiating adaptive immune responses. Activated
dendritic cells are efficient at capturing antigens from the
damaged cells and presenting them to T cells, thereby
initiating an immune response against the antigens
associated with the treated cells. The release of cytokines
in response to PDT can contribute to the development of
a specific immune memory against the antigens
associated with the treated cells. This memory response
can provide ongoing protection against disease
recurrence.

Photodynamic therapy (PDT) has significant
immunomodulatory effects, meaning it can influence and
regulate the immune response. These effects are
particularly important in the context of cancer therapy,
as PDT can stimulate the immune system to recognize
and eliminate cancer cells [34]. The immunomodulatory
effects of PDT involve various mechanisms that impact
the activity and function of immune cells and the overall
immune response. The immunomodulatory effects of
PDT are essential for its effectiveness in targeting and
eliminating cancer cells. By activating and modulating
the immune response, PDT can enhance the immune
system's ability to recognize and eliminate diseased cells,
making it a valuable approach in cancer therapy and
other immunomodulatory applications.

Enhancement of Immune Cell Function and
Cytotoxicity

Photodynamic therapy (PDT) has been shown
to enhance immune cell function and cytotoxicity,
contributing to its effectiveness in the treatment of
various diseases, particularly cancer [35]. The interaction
between PDT and the immune system leads to several
beneficial effects on immune cells, ultimately resulting
in improved immune surveillance and the elimination of
diseased cells.

PDT enhances immune cell function and
cytotoxicity through a combination of mechanisms,
including the activation of immune cells, induction of
immunogenic cell death, increased susceptibility of
treated cells to immune-mediated cytotoxicity, cytokine

release, and antigen presentation. These effects
collectively contribute to the immune system's ability to
recognize and eliminate diseased cells, making PDT a
promising approach in cancer therapy and other
immunomodulatory applications.

Photodynamic Treatment for Specific Immune
System Diseases
Review of Studies and Clinical Trials on PDT for
Autoimmune Diseases

Photodynamic therapy (PDT) has primarily
been studied and utilized for the treatment of cancer and
certain infectious diseases, its application in autoimmune
diseases has also been explored in preclinical and clinical
studies [36, 1]. However, the use of PDT for autoimmune
diseases is not as extensively researched as its
application in cancer therapy.

Several preclinical studies have investigated the
potential of PDT in modulating immune responses and
treating autoimmune conditions [37]. These studies have
focused on animal models of autoimmune diseases, such
as rheumatoid arthritis, systemic lupus erythematosus,
and autoimmune skin disorders. The findings from these
preclinical studies have suggested that PDT may have
immunomodulatory effects that could be beneficial in
managing autoimmune diseases [38]. While there is
limited clinical trial data specifically focused on PDT for
autoimmune diseases, some clinical studies have
explored the use of PDT in dermatological conditions
with autoimmune components, such as psoriasis and
cutaneous lupus erythematosus [39]. These studies have
demonstrated the potential of PDT in managing skin
manifestations of autoimmune diseases, with some
evidence of improvement in symptoms and disease
activity [40].

In addition to clinical studies, mechanistic
research  has  provided insights into  the
immunomodulatory effects of PDT that could be relevant
to autoimmune diseases [41]. These studies have
investigated the impact of PDT on immune cell function,
cytokine production, and the induction of immunogenic
cell death, all of which have implications for modulating
autoimmune responses [42]. Despite the potential
benefits of PDT in autoimmune diseases, there are
challenges and considerations that need to be addressed.
These include optimizing treatment parameters,
understanding the specific mechanisms of action in
autoimmune settings, and identifying appropriate patient
populations for clinical trials [43].

Application of PDT in the Treatment of
Immunodeficiency Disorders

Immunodeficiency disorders are characterized
by a compromised or dysfunctional immune system,
leading to an increased susceptibility to infections and
other complications [44]. While PDT has been primarily
studied in the context of cancer therapy and certain
infectious diseases, its potential application in
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immunodeficiency disorders is being explored due to its
immunomodulatory effects. PDT was considered in the
treatment of immunodeficiency disorders as potential
ways in which.

Immunodeficiency disorders can predispose
individuals to recurrent or severe infections [45]. PDT
has been investigated as a potential adjunctive treatment
for localized infections in immunocompromised
patients. By targeting and destroying pathogens in
localized areas, PDT may help reduce the burden of
infections and support the immune system's response.
PDT has been shown to modulate the immune response,
including the activation of immune cells and the release
of cytokines [46]. In the context of immunodeficiency
disorders, PDT may be explored for its potential to
enhance immune cell function and improve immune
surveillance, thereby helping to mitigate the impact of
immunodeficiency on the body's ability to fight
infections [47].

Immunodeficiency disorders can be associated
with secondary conditions, such as skin infections, oral
mucosal infections, and certain types of cancer. PDT has
been utilized for the treatment of localized infections and
malignancies in these contexts, and its potential role in
managing secondary conditions associated with
immunodeficiency  disorders could be further
investigated. PDT is a minimally invasive and localized
treatment, it may offer advantages in terms of safety and
tolerability for individuals with immunodeficiency
disorders who may be more susceptible to systemic
treatments and their associated side effects.

Use of PDT in the Management of Allergic and
Hypersensitivity Reactions

In the case of allergic reactions, PDT can be
used to reduce the symptoms and severity of conditions
such as atopic dermatitis, allergic rhinitis, and allergic
asthma.*® By targeting the inflammatory response and
immune cells involved in the allergic reaction, PDT can
help alleviate symptoms and improve the overall
management of these conditions.

Similarly, in the case of hypersensitivity
reactions, such as contact dermatitis or drug-induced
hypersensitivity, PDT can be wused to reduce
inflammation and immune response in the affected area.
This can help alleviate symptoms and promote healing of
the affected skin or tissues.

Challenges and Limitations of Photodynamic
Treatment in Immune System Diseases
Potential Side Effects and Complications Associated
with PDT

Photodynamic therapy (PDT) is generally
considered to be a safe treatment option, but like any
medical procedure, it can have potential side effects and
complications [49]. Some of the potential side effects
and complications associated with PDT may include skin

sensitivity [50]. After PDT, the treated area may be
sensitive to light for a period of time. Patients are
typically advised to avoid direct sunlight and bright
indoor light for a few days following the procedure [51].

Skin Irritation and Redness

The treated area may experience temporary
redness, swelling, and irritation. This is a common side
effect and usually resolves within a few days [52].

Pain or Discomfort

Some patients may experience mild to moderate
pain or discomfort during or after the PDT procedure.
This can usually be managed with over-the-counter pain
medications.

Skin Changes

The skin in the treated area may become
temporarily discolored, crusty, or develop blisters. These
changes typically resolve as the skin heals.

Scarring

In rare cases, PDT may cause scarring,
particularly if the treatment is not administered properly
or if the patient has a predisposition to scarring.

Risk of Infection: Any procedure that breaks the skin
barrier carries a risk of infection. Care instructions to
minimize this risk.

Eye Sensitivity: If the face or head is treated with PDT,
there is a risk of eye sensitivity to light.

Factors Affecting the Efficacy of PDT in Immune
System Diseases

The efficacy of photodynamic therapy (PDT) in
immune system diseases can be influenced by several
factors such as Photosensitizer choice [53]. The selection
of an appropriate photosensitizer is crucial for the
success of PDT. Different photosensitizers have varying
abilities to target specific cells or tissues, and their
efficacy can vary depending on the type of immune
system disease being treated [54].

Light Dose and Wavelength

The light source used to activate the
photosensitizer must be carefully chosen to match the
absorption spectrum of the photosensitizer [55]. The
light dose and wavelength can impact the depth of tissue
penetration and the overall effectiveness of the treatment.

The effectiveness of PDT can be influenced by
the specific immune response in the affected area. In
some cases, PDT may modulate the immune response,
which can impact the overall efficacy of the treatment
[56].

The stage and severity of the immune system
disease can also affect the efficacy of PDT [57]. Early-
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stage diseases may respond more effectively to PDT
compared to advanced or severe cases.

Patient-specific factors such as skin type,
overall health, and medical history, can impact the
efficacy of PDT.

The specific treatment protocol, including the
number of PDT sessions, interval between treatments,
and the combination with other therapies, can influence
the overall efficacy of PDT in immune system diseases.

The experience and expertise of the healthcare
provider performing the PDT procedure can also impact
its efficacy. Proper administration and management of
PDT are essential for achieving optimal results.
Additionally, individualized treatment plans and close
monitoring of patients are essential to optimize the
outcomes of PDT in the management of immune system
diseases.

Current Limitations and Areas for Improvement in
PDT Techniques

Photodynamic therapy (PDT) has shown
promise in treating a variety of conditions, but there are
several limitations and areas for improvement in PDT
techniques [57]. One of the primary limitations of PDT
is its restricted ability to penetrate deep into tissues [58].
This limits its effectiveness in treating larger or deeper
tumors or lesions. Improving the depth of treatment
without causing damage to surrounding healthy tissues is
a key area for development.

Current photosensitizers used in PDT may not
exclusively target diseased or cancerous tissues, leading
to potential damage to healthy cells. Developing
photosensitizers with greater specificity for diseased
tissues could improve the overall safety and efficacy of
PDT [59].

Ensuring precise and uniform delivery of light
to the treatment area is essential for optimal PDT
outcomes. Innovations in light delivery technologies,
such as fiber optic systems and light-emitting diodes
(LEDs), could enhance treatment precision [60].

Real-time monitoring of the treatment area
during PDT is limited [61]. Improved techniques for
monitoring the distribution of the photosensitizer, the
oxygen levels in the tissue, and the extent of cellular
damage during treatment could enhance the precision
and effectiveness of PDT.

While PDT can be effective on its own,
combining it with other treatment modalities, such as
chemotherapy, immunotherapy, or targeted therapies,
may lead to synergistic effects [62]. Identifying optimal
combinations and treatment sequences is an area of
ongoing research [63].

There is a need for standardized treatment
protocols in PDT to ensure consistent and reproducible
outcomes across different clinical settings. This includes
standardizing parameters such as photosensitizer dose,
light dose, and treatment intervals.

Identifying which patients are most likely to
benefit from PDT, as well as predicting response to
treatment, remains an area for improvement.
Personalized approaches based on individual patient
characteristics and disease profiles could optimize
treatment outcomes.

PDT can be costly, and improving cost-
effectiveness through the development of more
affordable photosensitizers, light sources, and treatment
protocols is important for broader accessibility.

Future Directions
Promising Advancements in PDT for Immune
System Diseases

Research has shown that PDT can induce
immunomodulatory effects, such as the activation of
immune cells and the release of cytokines, which may
have beneficial effects in immune system diseases [64].
Advancements in understanding these
immunomodulatory mechanisms could lead to targeted
PDT approaches to modulate the immune response in
conditions such as autoimmune diseases and
immunodeficiencies.

Advancements in nanotechnology and drug
delivery systems have facilitated the development of
targeted photosensitizer delivery to specific immune
cells or tissues [65]. This targeted approach could
improve the precision and efficacy of PDT while
minimizing off-target effects.

Combining PDT with immunotherapy or other
immune-modulating agents holds promise for enhancing
the treatment of immune system diseases. Synergistic
effects between PDT and immunotherapies, such as
checkpoint inhibitors or adoptive cell therapies, are being
explored to improve treatment outcomes.

Advancements in precision medicine and
patient stratification may lead to personalized PDT
approaches tailored to individual immune system
diseases and patient characteristics. This could optimize
treatment efficacy while minimizing adverse effects.

Ongoing research into the development of novel
photosensitizers with improved targeting, selectivity,
and activation properties may expand the applicability of
PDT in immune system diseases [66].

PDT has been shown to induce immunogenic
cell death, which can stimulate an immune response
against cancer cells [67]. Harnessing this mechanism
could have implications for immune system diseases by
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modulating the immune response and promoting the
clearance of abnormal cells.

Advancements in light sources and delivery
systems, including light-emitting diodes (LEDs) and
fiber optic devices, could improve the precision and
depth of light penetration, expanding the potential
applications of PDT in immune system diseases.

Ongoing preclinical and clinical studies are
exploring the use of PDT in various immune system
diseases, providing valuable insights into its safety and
efficacy, as well as identifying potential areas for further
development.

Potential Combination Therapies with PDT to
Enhance Treatment Outcomes

There are several potential combination
therapies with photodynamic therapy (PDT) that could
enhance treatment outcomes across various medical
fields.

Combining PDT with chemotherapy has shown
promise in enhancing the treatment of various cancers.
PDT can sensitize cancer cells to chemotherapy,
potentially reducing the required chemotherapy dosage
and minimizing systemic side effects [68].

PDT has been investigated in combination with
immunotherapies, such as checkpoint inhibitors,
adoptive cell therapies, and cancer vaccines. The
immunomodulatory effects of PDT can enhance the
immune response against cancer cells, leading to
improved treatment outcomes [67, 68].

Also, Combining PDT with radiotherapy,
known as photo-radiotherapy, has been explored as a
potential synergistic approach to enhance tumor control
and minimize radiation doses. The combination of these
modalities may lead to improved local tumor control and
reduced side effects.

PDT can be combined with targeted molecular
therapies, such as tyrosine kinase inhibitors or
monoclonal antibodies, to enhance the specificity and
effectiveness of treatment for certain cancers and other
diseases.

In the treatment of localized infections, such as
periodontal disease or skin infections, combining PDT
with antibiotic therapy may provide synergistic
antimicrobial  effects, potentially reducing the
development of antibiotic resistance.

Combining PDT with photothermal therapy,
which uses light to generate heat in targeted tissues, may
offer a complementary approach for tumor ablation and
enhanced treatment of solid tumors.

PDT can be combined with gene therapy to
deliver therapeutic genes to targeted cells, potentially
enhancing the treatment of genetic disorders or certain
cancers.

PDT can be combined with anti-angiogenic
agents to target tumor vasculature, potentially enhancing
the destruction of tumor blood vessels and inhibiting
tumor growth. This emerging approach combines PDT
with immunotherapy agents to stimulate the immune
system and enhance the anti-tumor immune response,
potentially leading to improved treatment outcomes [66-
68].

In  certain  hormone-sensitive  cancers,
combining PDT with hormonal therapies may provide a
synergistic approach to target hormone receptor-positive
tumor cells [53-68].

These potential combination therapies with
PDT highlight the diverse opportunities for enhancing
treatment outcomes in various medical conditions.

CONCLUSION

In conclusion, photodynamic therapy (PDT) has
shown great potential as a therapeutic option for immune
system diseases. By targeting specific cells and
modulating the immune response, PDT has the ability to
effectively treat conditions such as autoimmune
disorders, allergies, and certain cancers. With further
research and development, PDT has the potential to
become a valuable tool in the treatment of immune
system diseases, offering patients a promising alternative
to traditional therapies. Its ability to selectively target
diseased cells while minimizing damage to healthy tissue
makes PDT a promising option for the future of immune
system disease treatment.
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