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A B S T R A C T

As the population grows and ages, non-pharmaceutical options for the treatment and management of wounds,
disease and injury are required to ensure adequate care. Polarized light therapy (PLT) utilizes visible-spectrum
polarized light for a number of clinical applications. The advantage of polarized light is that it is able to pe-
netrate the skin to a depth of up to 5 cm, reaching deeper tissues involved in wound healing. PLT has been shown
to accelerate the healing process for ulcers, surgical wounds and dermal burns as well as a small number of
musculoskeletal injuries. As research into the histological and physiological effects of PLT is largely absent,
studies related to other light therapy modalities, largely low-level laser therapy, may pave the way to identify
putative mechanisms by which PLT might exert its effects. Changes to cell signalling and secretion of substances
required for wound healing have been identified in response to phototherapies. The reviewed literature suggests
that PLT may be efficacious in some wound and injury healing contexts, though a gap in the literature exists
regarding its mechanisms of action. Future studies should fully explain the therapeutic effects of PLT and the
physiological mechanisms underpinning them.

1. Introduction

Healing is a complex process comprising a wide variety of cell types,
secreted factors and other physiological parameters. In a normal,
healthy patient, the human body is capable of healing completely from
a wide range of wounds and injuries. However when the system is
compromized by external factors such as ageing, chronic disease or
malnourishment, the healing response can be delayed, or incomplete,
placing the patient at risk [1]. Despite this common problem, there are
a limited number of interventions available, most of which are sup-
portive in nature. The therapeutic use of light can be traced back to
ancient Egypt. The sun god Ra was worshipped as their highest deity,
and the Egyptians would bask in the sun to increase their energy levels
[2]. The ancient Greeks, who were medically advanced for their time,
also used sunlight to help treat illness [3], and in modern times, sea-
sonal affective disorder is treated with bright artificial lights [4].

According to the International Commission on Illumination, light is
“any radiation capable of causing a visual sensation directly” [5]. Its

physical properties are described by its wavelength (i.e. the distance
between the two nearest peaks in the wave), with visible light spanning
from 390 to 700 nm in humans. Specific wavelengths correlate with the
visual phenomenon of color when processed by the brain. Light wa-
velengths below this are known as ultraviolet (UV) light, and above as
infrared (IR), both of which are not detectable by the human retina. In
its typical setting light is incoherent or unpolarized, with individual
waves travelling in all planes and directions. Polarization is achieved by
passing incoherent light through specially designed filters, which allow
waves travelling in the desired plane to pass and blocking those outside
the desired parameter (Fig. 1). Polarized light can be of a single wa-
velength or polychromatic, as long as all waves travel in the same
plane.

There exist a range of phototherapeutic modalities, exploiting dif-
ferent parts of the visible spectrum (Fig. 2). The major modalities are:
UV-A and UV-B therapies, low level laser therapy (LLLT), light emitting
diode (LED) therapy and IR therapies. UV therapies are often used to
reduce the severity of some chronic skin conditions such as psoriasis
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[6], and there is some evidence to support its use in atopic dermatitis
[7]. UV-A therapies typically utilize light in the 320–400 nm range, and
are generally considered safe for use, though due to the high energy of
light in this range, burns can occur [8]. Narrow band UV-B therapy
utilizes light in the 290–320 nm range. Though correct application is
generally considered safe, UV-B radiation is strongly associated with
development of a wide range of skin cancers and so it’s use must be
tightly controlled [9]. Following its invention in the 1960s, laser light
has been successfully used therapeutically with much of the relevant
research focused on low level laser therapy for its low risk of burns and
other adverse effects. LLLT is used in a range of conditions, such as
musculoskeletal injuries, pain relief and wound healing [10], and has
the strongest evidence to inform its use compared to other forms of
phototherapy. IR therapies utilize either “near” or “far” wavelengths in
the IR light spectrum (700 nm–1050 nm), and traditionally has been
used to warm premature infants in hospital due to its low energy levels.
These low energy levels make IR light very safe, however it has ques-
tionable capacity for penetration, limiting its use to dermatological
application. LED therapies are a newer entity, which utilize light of a
single specific wavelength, typically characterized by color. The most
common modalities are blue and red LED therapies, however yellow
and green devices are also available. As there is little evidence sur-
rounding its clinical use, these devices are largely limited to cosmetic
applications, for conditions such as acne vulgaris. The low manu-
facturing cost of LED systems has prompted a number of commercial
entities to begin the development and sale of these devices despite
lacking evidence supporting their use.

Light therapy using broad, visible spectrum polarized light (PLT)
has also gained in popularity over the past 30 years. Personalized ‘at
home’ devices exist for many of these therapies, allowing patients to use
laser or PLT devices to self-administer their own treatment. These de-
vices are marketed as aids for the treatment of various skin conditions
such as psoriasis, atopic dermatitis, acne vulgaris and vitiligo. Despite
these assertions by device manufacturers, there is a dearth of evidence
supporting the efficacy of PLT in many of these scenarios.

Over 3 decades ago, it was proposed that when the cell membrane
phospholipid bilayer is exposed to a laser or polarized light, the random
distribution of polar-headed phospholipids is replaced by a more
structured configuration, possibly redistributing the biologically active
proteins and enabling more efficient function [11]. Additionally, it has
been suggested that PLT could also improve cellular processes such as
active and passive transport, recognition of antibodies and hormones,
release and reception of neurotransmitters or energy transmission and
conversion [12,13], all of which may contribute to improving the
healing process. More recently, it was proposed that different wave-
lengths cause different rates of cellular apoptosis, however the phy-
siological mechanisms are still unclear [14].

In more recent years, the use of PLT has been proposed in the
treatment of various conditions and is reported to accelerate the healing
process. PLT utilizes broad spectrum, polarized light, typically within
the visible, and infra-red ranges (400 nm – 3400 nm). The polarization
reduces the amount of energy emitted by the light, making it safer to
use, whilst still allowing it to penetrate into deeper tissues. PLT has
been associated with improved outcomes in in-vivo models as well as in

Fig. 1. Schematic diagram of the polarization process.

Fig. 2. Summary detailing the light parameters of commonly used phototherapies.
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the clinical treatment of deep dermal burns, pressure and diabetic ul-
cers. Expected tissue healing times are significantly decreased in com-
parison to standard wound care protocols. Surgical interventions are
avoided and both clinicians and patients frequently express their dis-
belief in the positive outcomes [12,15,16]. Despite this positive evi-
dence, qualitative measures are scarce, relying instead on expert opi-
nion, subjective outcome measures and lacking robust controlled
measures.

Very little documented research has been carried out on polychro-
matic spectrum PLT under experimental conditions. Most published
studies involve laser treatments such as PDT, or the use of single wa-
velength phototherapy. It is not clear what changes occur at the mo-
lecular, cellular and physiological levels when PLT is used to treat skin
lesions and wounds. Here we present the limited research that exists
regarding PLT with an emphasis on dermal wound healing and mus-
culoskeletal injuries. This review focuses on possible PLT effects oc-
curring at the cellular level. In addition, we describe how other forms of
light therapy have been shown to affect cells at the cellular level, to
identify possible links between them and PLT.

2. Methodology

Searches were conducted using PUBMED, CINAHL (Cumulative
Index to Nursing and Allied Health Literature), The Cochrane Library,
and MEDLINE using the following search terms: light therapy, photo-
therapy, polarization, bio stimulation, polarized light, polychromatic
non-coherent light. In addition the following search terms were in-
cluded in the context of light therapy – wound healing, skin wound,
biostimulation, ulcer, diabetic ulcer, pressure ulcer, burns and muscu-
loskeletal injuries. English and American English spellings of polarized
and it derivatives were included. Studies from all years were included.
Reference lists of reviewed articles were also assessed for other relevant
articles. Inclusion criteria were peer reviewed papers and therapeutic
use of polychromatic polarized light. Studies that used UV spectrum
light for treatment and non-English articles which were not able to be
translated were excluded. Title and abstract analysis was performed to
identify appropriate studies, and full texts of included studies were
assessed. In total 17 studies were found on polarized light, covering a
range of topics including: ulcers, burns, wounds and musculoskeletal
injuries.

3. Non-healing wounds

One study investigated the effects of broad spectrum PLT to patients
with wounds which were resistant to normal treatment methods. PLT of
400 nm–3000 nm was applied to 30 patients, with non-healing wounds
including diabetic foot ulcers, atherosclerosis obliterans, varicosities or
post thrombic syndromes, decubitus ulcer and osteomyelitis. Following
PLT exposure resulted in decreased wound secretions and increased
epithelialization and wound closure. In addition, this led to an in-
creased immune cell infiltration and secretion of cytokines and che-
mokines which was proportional to the rate of healing [12]. However,
much of this research was not appropriately blinded, controlled, ran-
domized, or statistically analysed weakening its conclusion. Never-
theless, the study demonstrated a compelling case for the possibilities of
PLT application for delayed wound healing.

4. Dermal burns

Dermal burns, which are known to have significantly reduced po-
tential for healing, have been studied as a target for PLT. In one study,
22 patients with burns were treated with polarized light which sub-
jectively accelerated the healing rate and required less frequent treat-
ments [16]. Whilst promising, the study outcome was based on sub-
jective expert opinion, and lacked a control or sham treatment group by
which to make comparisons, decreasing the applicability of the study.

In rat burn models however, PLT has been shown to have a positive
effect on wound healing. In fact, second degree burns created on the
backs of rats were analysed and scored weekly for 3 weeks, comparing
their macroscopic and histopathological properties. Macroscopically,
wound closure was improved in the PLT group, as well as histopatho-
logically significant improvement in vascularization and epithelializa-
tion. This data adds to the theory that PLT accelerates healing by af-
fecting both the immediate and later stages of the healing process [17].
In another study, the effects of 400 nm–2000 nm PLT on the healing
effects of third degree burns in rats with or without diabetes was
evaluated. Diabetes is known to cause significant diminishment of a
patients healing capacity. Hence, the effects of PLT over 3 weeks, was
assessed in regards to inflammation, re-epithelialization, neovascular-
ization, fibroblast proliferation and collagen fibre deposition. PLT was
shown to increase collagen deposition, enhance the inflammatory re-
sponse and improve vascularization of wounds. Notably, it was shown
that 10.2 J/cm2 to be the most effective dose, with increased doses
causing effect [18].

5. Artificial wounds

Some studies have used artificial or surgical wounds to determine
the effects of PLT on healing. One such study used a cohort of 20 pa-
tients undergoing skin grafts as a model to examine this. The donor
areas for skin grafts were considered ‘standard wounds’. As each patient
was to have grafts taken from skin on both thighs, they became their
own control. The wounds were tended and dressed via standard hos-
pital procedures, but one thigh was irradiated with PLT which showed
vast improvement in healing [19]. The creation of standard wounds,
although controlled, also introduces possible sources of error. For ex-
ample, controlled surgical procedures are unlikely to generalize well to
the realistic setting of pathological wounding. However, this study does
provide a good baseline for future studies of real wounds by limiting the
number of confounding variables that can be encountered in more
realistic settings, such as infection, wound location and debris. The
model of using the patient as their own control has likewise benefits
and risks. It ensures even baseline variables between experimental and
control subjects, meaning specific participant factors that may influence
healing (e.g. individual pathology), are accounted for but does not
account for a systemic mode of effect such as immunomodulation,
which would have effects on bilateral wounds. Animal models can go
some way to remedying this, as variables can be more tightly controlled
between experimental animals. In Wistar rats the effects of LLLT and
PLT on wound healing was evaluated; each rat received a single, dorsal,
surgical cut, followed by 20 J/cm2 and 40 J/cm2 of 685 nm LLLT and
400 nm–2000 nm, and compared against untreated control group. It
was noted that 20 J/cm2 of PLT or LLLT caused improvements in col-
lagen deposition and organization, and PLT additionally increased the
number of myofibroblasts present [20]. A similar study used
480 nm–3400 nm PLT on full thickness skin wounds and noted statis-
tically significant improvements in epithelialization and suggested a
qualitative (but non-significant) improvement in wound healing [21].
In addition, different light parameters were assessed, such as, polarized,
linearly polarized, right circularly polarized and left circularly polar-
ized, to a 20mm diameter wound. The wounds showed significant
decrease in size after exposure to right circularly and linearly polarized
light, and type 1 procollagen mRNA expression was upregulated in the
right circularly polarized light group [22]. Further, right circularly and
linearly polarized light groups showed increased proliferation of fi-
broblasts. This study provides important information regarding the
physiological effects caused by right circularly polarized treatment and
that an optical active material possessing a circular dichroic spectrum
facilitated a biochemical reaction [22]. This study had a strong meth-
odology, with appropriate controls and quantitative measures giving
more reliable evidence in favour of PLT (Table 1).
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6. Ulcers

Ulcers, regardless of their cause, often have poor capacity for
healing, and several studies have determined whether PLT can play a
role in reversing this. In a study comprising 55 patients with paired
control and experimental ulcers, demonstrated significant improvement
in healing with 50% of the wounds completely resolved within one
week [15]. Likewise, pressure ulcers were also significantly improved in
40 patients in a randomized single-blinded control trial which used
wound surface area and the pressure ulcer scale as outcome measures
[23]. However, the control and experimental groups were poorly
matched at baseline and wound scoring was inconsistent. Despite the
promising outcomes, the differences at baseline may have skewed the
results towards favourable healing with PLT. In addition, in 25 patients
with venous leg ulcers were significantly reduced (wound surface area
and number of ulcers) following phototherapy once a day for four
weeks [24]. PLT has also been shown to be effective in ulcer prevention
in an acute care setting. In fact, 10min of PLT / day in addition to
standard ulcer prevention protocols resulted in less sacral and heel ul-
cers of grade II and above over the two months in 23 patients compared
to controls. This suggests that PLT could be an effective adjunct to
normal ulcer prevention techniques in bedridden patients. This evi-
dence, whilst preliminary, indicates that PLT has potential as a non-
invasive non-pharmacological intervention in ulcer control and pre-
vention, however robust, controlled trials are required to fully expand
these findings.

7. Musculoskeletal injuries

Another area in which PLT has been applied clinically is the treat-
ment of musculoskeletal injuries. Three studies have assessed the use of
PLT in tendinous injuries of the lateral elbow, generally finding positive
results. Tendinopathies are known to be difficult injuries which often
have limited improvements to standard therapies. One study compared
the effects of supervised exercise rehabilitation, Cyriax physiotherapy
(a structured, unsupervised rehabilitation regimen) and PLT to patients
reported pain and pain-free grip strength in these patients. It was noted
that supervised physiotherapy to be the superior intervention, however,
PLT did show significant improvements in all parameters [25]. PLT has
also been compared to LLLT in the treatment of these patients. Fifty
patients were divided into two groups and received four weeks of either
LLLT or PLT in conjunction with a standard exercise program, finding
no significant differences amongst the two in pain and functional im-
provement, though both groups showed improvement from baseline
[26]. In a similar vein, PLT has been shown to be effective in treating
lateral elbow epicondylalgia, decreasing patient pain and increasing
function and pain-free grip strength [27]. While these studies provide

positive evidence for the place of PLT in treating these conditions, all
three suffer from the lack of an untreated, or standard practice control
and lack of blinding of patients and practitioners. This weakens their
conclusions as it is unclear whether the effects demonstrated were due
to the PLT intervention, or another factor such as patient healing,
placebo or chance. Nonetheless, they provide an interesting outlook of
PLT’s efficacy in the treatment of these stubborn injuries. Another study
investigated the effect of PLT on acute ankle sprains, a common, painful
injury encountered in physical therapy. They enrolled 50 participants
and divided them evenly into control and experimental groups. Both
groups received standard cryotherapy and the experimental group ad-
ditional 5 treatments of PLT (10min. daily, for 5 days), and patient
reported pain scores, oedema and ankle range of motion (ROM) were
assessed after 5 days. PLT was found to cause statistically significant
improvement across all parameters when compared to control, pro-
viding strong evidence of its potential for treatment. This study had
robust methodology, though was only single blinded, leaving it unable
to account for placebo effect of treatment, or the psychological effects
of regular contact with health care personnel [28]. Likewise, in patients
with idiopathic carpal tunnel syndrome, a painful condition in the hand
PLT 3 times / week for 6min over 4 weeks, showed improvements in
nocturnal pain and paraesthesia but did not report any statistical ana-
lysis or effect sizes and did not use a control group, limiting the in-
formation that can be gained from the study [29]. Overall, there is
evidence that suggests that PLT can improve patient symptoms and
function in tendinous and ligamentous injuries, however methodolo-
gical issues with most of the studies in the area limit the applicability of
this research, and more carefully controlled trials are required to fully
confirm PLTs efficacy, as well as to create dose response curves and
protocols. Additionally, there are no reports on the physiological me-
chanism for the effects of PLT in these injuries, and in vitro studies are
required to expand on this to enable its translation into clinical practice.

8. Limitations

While there is a growing body of evidence demonstrating the
healing potential of PLT, the body of literature remains small, and
generally of low quality. Most of the identified studies had small sample
sizes and generally lacked robust methodologies, including blinding
and control populations. Additionally, many of the studies relied
heavily on qualitative outcomes and had mixed results regarding sta-
tistically significant changes. There was also variance within the pro-
tocols of PLT application. In general, the application of PLT was similar:
treatment was applied for short time frames (1–3 weeks), with some
short term follow up. However, a number of differing protocols were
used regarding the amount, time and frequency of application, making
a comparison of results difficult. Additionally, no long-term follow up

Table 1
Effects of Low level laser therapy (LLLT) on cell surface markers, chemokines, cytokines.

Cell type/Model Cell surface protein or molecule Treatment Result Outcomes

Mature dendritic Cells [34] MHC II 810 nm LLLT Downregulated Anti-inflammatory effect
CD86 Upregulated

Mature dendritic Cells [35] MHC I
MHC II
CD 80
CD86

690 nm LLLT Downregulated Anti-inflammatory effect

CD 40 Unchanged
Rat Model [36] IL-1beta 870 nm LLLT Decreased Anti-inflammatory effect
Aortic smooth muscle cells (in-vitro) [37] IL-1beta 780 nm LLLT Decreased Anti-inflammatory effect
Mice [41] MCP-1 780 nm LLLT Decreased Anti-inflammatory effect
Arthritis induced rats [40] CCL2

CCL4
830 nm LLLT Decreased Anti-inflammatory effect

Human monocytes [39] CCL2
CXCL10
TNF-alpha

660 nm LLLT
808 nm LLLT

Decreased Anti-inflammatory effect

J. Feehan et al. Maturitas 116 (2018) 11–17

14



studies have been reported, leaving information as to the long-term
effects of PLT scarce. Despite these flaws, the overall consensus was that
PLT provided small to modest improvements, particularly at the early
time points [12,15–17,19] on wounds with a greater preservation of
tissue structural integrity [23,30]. However, there are still many
questions remaining that need to be answered for more widespread use
of PLT to be recommended. Firstly, the safety of PLT is yet to be fully
evaluated. There is a case study reporting the development of a me-
tastasized myxoid melanoma in a patient using PLT [31] however, the
application of this is limited due to methodological issues. Some forms
of light, most notably UV, have been associated with an increased risk
of malignancy [32], and as such it is important to evaluate these, and
any other, patient risks. It is important to note however, that UV
therapy has been found to be a safe intervention [33], and based on the
lower energy levels involved in PLT, this is likely to hold true. However,
if PLT is to become a more widely used intervention full risk evaluation
must be performed. There is also little evidence regarding the me-
chanisms by which PLT may exert its effect. There is some indication
that PLT has effects on both local connective tissue cells [12,22], and
has capacity to influence the immune system [12], though little in-
formation exists regarding specific, biological changes driving this. One
study identified a change in the expression of procollagen mRNA [22],
providing a rationale for further studies to determine changes at the
molecular and cellular level (Fig. 3). While there is a complete absence
of evidence supporting a biochemical or physical mechanism for the
effects of PLT on cell function. However, some suggested mechanisms
have been theorized about, these are yet to be substantiated (Fig. 4).
These mechanisms include changes to the polarization or structure of
the phospholipid membrane, increased ATP production via mitochon-
drial stimulation or activation of photosensitive receptors in either the
cell or nuclear membranes, with resulting changes to cell physiology or
gene expression. Finally, further controlled, robust studies are required
to demonstrate PLTs effectiveness, as well as to establish best practice
dosage protocols and dose response curves. Overall, the literature seems
to indicate a generally positive effect, however significant methodolo-
gical issues make definitive statements of efficacy impossible. It does
however provide a direction for future research, as it holds the potential
to provide a safe, cheap and effective adjunct to the standard care of a

number of conditions.

9. Immunomodulation: a low-level laser perspective

As the immune system is most active in the acute stages of wound
healing, and PLT has been shown to be most effective at this time, it is
inferred that PLT may exhibit immunomodulatory effects. These ques-
tions may be answered by selectively examining the effects of PLT on
immune cells. The lack of PLT research makes these questions difficult
to answer, however, research published using LLLT, in which a single
wavelength is used may pave the way to possible mechanisms of action
for PLT.

Phototherapies, particularly LLLT, have been demonstrated to have
immunomodulatory effects on mammalian cells. Chen et al., examined
the effects of an 810 nm laser on murine bone-marrow derived dendritic
cells (DCs), in-vitro. Immature DCs were matured with either lipopoly-
saccharide or CpG oligodeoxynucleotide, and exposed to laser light
therapy, resulting in the downregulation of MHC class II and upregu-
lation of CD86 cell surface markers. Immature DCs exposed to the same
LLLT had no change. The authors concluded that LLLT has an anti-in-
flammatory effect on activated DCs, and suggested it was possibly
mediated by cAMP and reduced NF-κB signalling [34]. In another
study, mature splenic DCs, which had been treated with a photo-
sensitizer, were treated with a 690 nm laser at a dose of 5 J/cm2, and
showed downregulation of cell surface markers (MHC class I, MHC class
II, CD80 and CD86) and a resulting suppression of T cell activation
[35]. In rats, 2 groups received wounds by scalpel (groups A and C)
whilst the other 2 groups had their wounds induced by laser (groups B
and D). Two of the four groups (A and B) were subject to 2 bouts of low
level laser irradiation 24 h apart following their wounds (wavelength
870 nm, total irradiation time 120 s and 9.6Jcm2). When comparing
Group A (scalpel induced wound with LLLT) with group C (laser in-
duced wound with no LLLT) it was clear that there was a marked de-
crease in the expression of IL-1β for group A. Additionally, there were
slight, non-significant decreases in mRNA levels of IL-1β in Group B
(laser-induced wounds with LLLT) when compared to Group D (laser
induced wounds with no LLLT) [36]. Gene expression of IL-1β in Group
B (laser induced wound and LLLT) was slightly lower than that of Group

Fig. 3. Schematic representation of the immunomodulatory effects of polarized light leading to improved wound healing.
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C (scalpel induced wound and no LLLT) but not significantly different.
Likewise, in porcine aortic smooth muscle cells, IL-1β gene expression
was also reduced within the first half hour following LLLT treatment
(780 nm with 1–2 J/cm2) [37]. Moreover, the effects of light-emitting
diode therapy (LEDT) showed that LEDT induced pro-inflammatory
cytokines (TNF-α and IL-1β) in an acute time frame but switched to
anti-inflammatory (IL-10) post 5 days LEDT exposure [38].

The effects of a single bout of LLLT (660 nm at 1–2 J/cm2) to human
monocyte cell line (THP-1) showed that CCL2 mRNA expression was
enhanced 24 h’ post irradiation, although exposure at 3 J/cm2 LLLT
suppressed CCL2 expression in THP-1 cells [39]. This result suggests
that at differing doses, LLLT can be a potent enhancer or suppressor of
pro-inflammatory cytokines and chemokines in human monocytes. This
study also showed that 1 J/cm2 LLLT induced CCL2 and CXCL10 pro-
tein expression whereas higher doses of 2 J/cm2 and 3 J/cm2 did not. In
rats with collagen-induced arthritis, LLLT upregulated the expression of
CCL2 and CCL4 in the synovial tissues, resulting in the enhancement of
healing [40]. Additionally, in another study it was noted that infrared
LLLT of 780 nm at 10 J/cm2 administered across three sessions mark-
edly reduced MCP-1 levels, and may have a beneficial effect on surgical
wounds [41]. Although it is not possible to automatically extrapolate
the results of this in vitro experiment to intact living organisms, the data
is suggestive that the immunomodulatory effect of LLLT on monocyte
polarization could be a potential treatment for allergic or auto-immune
diseases and at a different dose could also be used to promote in-
flammation and immune response to pathogenic stimuli.

10. Conclusion and future prospects

Many of the studies included in this review suffered from flawed
methodology, weakening the recommendations that can be made from
this review. Overall however, the evidence is largely favourable of PLT
as a therapy in a range of conditions, with a strong safety profile, and
unanimously beneficial effects reported. However, before PLT can be

confidently recommended for regular medical use, research with robust
methodologies must be done in both healthy and pathological settings
to fully understand its effects. Dose response trails must also be per-
formed to find the most effective protocols for treatment of the various
conditions identified. Additionally, studies with long term follow up
should be employed to fully validate the long-term efficacy and safety
profile of PLT. As an adjunct to this, in vitro studies on the effects of PLT
on the various cell types involved in the healing process should be
performed to provide plausible therapeutic mechanisms and targets.
Overall, PLT is an exciting therapy with large potential for utilization in
a range of conditions, however a deeper understanding of its biological
mechanisms and physiological effects is essential for its translation into
commonplace medical use.
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