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Abstract

Elevated temperatures are frequently encountered in numerous occupational settings such
as iron and steel foundries, non-ferrous metal foundries, brick and ceramic manufacturing
plants, glass production facilities, rubber factories, electrical power plants, bakeries, laun-
dries, chemical processing sites, mining operations, smelting plants, and steam tunnels.
Employees working in these environments are at risk of developing various health issues
and injuries, including ocular complications, due to prolonged exposure to heat and the
physical demands of handling heavy materials. This study focuses on examining the
pressure within the eye’s anterior chamber, referred to as Intraocular Pressure (IOP), and
its association with the cornea’s biomechanical characteristics, with particular attention to
corneal temperature. Our methodology is grounded in the principles of the first law of
thermodynamics. The findings reveal a link between the temperature of the eye’s anterior
chamber and the biomechanical behaviour of the cornea. Specifically, IOP serves as an
indicator of the cornea’s elasticity and its optical properties as influenced by temperature
variations. We investigated how the cornea’s elastic energy, or the work it performs, varies
with temperature changes. The results show that an increase in temperature corresponds
to a reduction in the work exerted by the cornea. The corneal temperature is affected by
both the ambient environment and the temperature of the aqueous humour within the
anterior chamber. This indicates a relationship between the mechanical work done by the
cornea and the pressure exerted by the fluid in the eye’s front segment. Furthermore, our
study identified a correlation between corneal thickness and IOP, which our modelling
approach successfully quantifies. Utilizing the first law of thermodynamics, we calculated
the work performed by the anterior chamber against the cornea’s internal surface. Temper-
ature fluctuations influence the secretion, drainage, and flow characteristics of the aqueous
humour, thereby impacting IOP and associated ocular conditions. These insights are valu-
able for devising strategies aimed at preventing eye injuries among workers exposed to
high-temperature environments.

Keywords: bio-engineering thermodynamics modelling; thermo-elasticity of ocular tissues;
cornea; intraocular pressure; glaucoma risk; occupational health and eye injury prevention

1. Introduction
The workplace can be a dynamic environment filled with various tasks and machinery

that pose potential risks to our eyes. Common types of eye hazards include chemical,
mechanical, biological, and radiation risks, all of which can lead to thermal stress or injury.
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Eye injuries can result in severe and long-lasting consequences, such as vision loss,
blindness, pain, discomfort, corneal abrasions, chemical burns, conjunctivitis, detached
retinas, cataracts, glaucoma, and secondary infections. It is crucial to recognise the potential
outcomes of eye injuries and take proactive measures to prevent them. Using proper eye
protection, adhering to safe work practices, and seeking immediate medical attention in
the event of an injury can significantly reduce the risk of these adverse effects.

Numerous workplaces such as iron and steel foundries, non-ferrous metal foundries,
brick and ceramic manufacturing plants, glass factories, rubber production sites, electrical
utilities, bakeries, laundries, chemical processing facilities, mining operations, smelting
plants, and steam tunnels are included, frequently subject workers to elevated temperatures.
Employees in these industries may experience various diseases and injuries, including eye
problems, due to extreme heat and the handling of heavy materials.

Such injuries not only impact the individuals affected but also compromise workplace
productivity and safety. We often take our vision for granted in our daily routines, making
the importance of eye safety tips in the workplace even more evident.

This study seeks to examine the pressure in the anterior chamber of the eye, referred
to as intraocular pressure (IOP), and its relationship with the biomechanical properties of
the cornea, particularly regarding its temperature. Our approach is founded on the first law
of thermodynamics [1]. Our objective is to establish a link between the temperature within
the eye’s anterior chamber and the cornea’s biomechanical properties. Intraocular Pressure
(IOP) serves as a measure of the cornea’s elasticity and its refractive behaviour as influenced
by temperature changes. We investigate how the cornea’s elastic energy, or potential work,
varies with temperature fluctuations. The findings indicate that an increase in temperature
leads to a reduction in the work performed by the cornea. The temperature of the cornea
is influenced both by the external environment and the temperature of the fluid present
in the eye’s anterior segment. This suggests a connection between the mechanical work
exerted by the cornea and the pressure exerted by the fluid in the anterior chamber.

Additionally, our study reveals a relationship between corneal thickness and IOP,
which our modelling methods effectively elucidate. To achieve this, we apply the first
law of thermodynamics to quantify the work done by the anterior chamber against the
cornea’s inner surface. Temperature variations impact the secretion, drainage, and flow
characteristics of the aqueous humour, thereby influencing intraocular pressure and related
ocular conditions. This understanding is crucial for creating preventive measures to safeguard
workers’ eyes from injuries, particularly concerning glaucoma and keratoconus caused by
mechanical trauma. Glaucoma is a condition that results in progressive vision loss due to
IOP abnormalities and is a leading cause of blindness. Accurate IOP assessment is vital after
surgeries related to corneal, lenticular, and vitreoretinal issues. Central corneal thickness
(CCT) significantly impacts tonometry, and measuring CCT using pachymetry has become
routine for precise IOP evaluation. Nonetheless, different algorithms for IOP correction yield
varying outcomes, underscoring the necessity for a standardised analysis approach.

The biomechanical properties of the cornea are complex, characterized by [2–12]:

• Heterogeneity, in dimensional properties;
• Near incompressibility, due to water and collagen fibres (Poisson’s ratio ∼0.5);
• Nonlinear responses when intraocular pressure varies;
• Demonstrating viscoelastic and creep characteristics during testing;
• Showing structural anisotropy due to the alignment of collagen fibrils.

Biomechanical factors [2–4] play a significant role in conditions such as keratoconus,
characterised by a decrease in corneal stiffness, and corneal ectasia following refractive
surgery, which leads to deformation. Recent research indicates that measuring corneal
temperature is essential for diagnosing eye diseases. Although several models exist for
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examining corneal characteristics and heat exchange, there is currently no all-encompassing
model that connects these characteristics with the thermal dynamics of the anterior chamber.
This relationship is crucial for understanding the flow of aqueous humour, which regulates
IOP and contributes to visual stability. Temperature influences tissue metabolism; however,
there is a lack of theoretical models that facilitate clinical assessment. Given these intricacies,
we suggest a novel approach utilising irreversible bioengineering thermodynamics to
explore the interplay between IOP and corneal properties, with a particular focus on the
glaucoma risk in patients with hypertension.

2. Materials and Methods
To apply a thermodynamic perspective to assessing the risk of eye injuries in occupa-

tional settings, we treated the intraocular-pressure-related flows as water moving in and
out between the eye’s anterior chamber and the surrounding blood vessels.

Intraocular pressure (IOP) is dynamically modulated by the contractile behaviour
and viscoelastic properties of the trabecular meshwork (TM). Contemporary models of
aqueous humour outflow have moved beyond viewing the TM as a passive structure
merely stretched by the ciliary muscle (CM). Instead, substantial evidence now indicates
that the trabecular meshwork exhibits smooth muscle-like characteristics, actively par-
ticipating in the regulation of aqueous humour drainage and IOP control [13]. Recent
investigations have identified the polymodal cation channel TRPV4 as a key mechanosen-
sor within this system, integrating mechanical, biochemical, and circadian inputs to finely
tune IOP levels [14]. Within this framework, the TM and CM function as physiological
antagonists: contraction of the ciliary muscle causes distension of the trabecular meshwork,
thereby reducing aqueous outflow, whereas contraction of the trabecular meshwork itself
promotes increased outflow. The signalling pathways governing relaxation and contraction
in both the ciliary muscle and trabecular meshwork can be categorised based on their de-
pendence on membrane voltage changes and extracellular calcium influx, with additional
pathways likely yet to be elucidated. These pathways involve distinct ion channels and
exhibit differential expression patterns in the TM and CM, resulting in varied responses to
pharmacological agents that induce relaxation or contraction [13]. Furthermore, ambient
temperature appears to influence IOP through complex nonlinear mechanisms and cumu-
lative short-term effects, particularly in individuals without glaucoma, underscoring the
importance of environmental temperature monitoring in IOP management [15]. Elevated
temperatures can induce collagen shrinkage, potentially affecting the tension-sensitive
lamellae of the trabecular meshwork or the ciliary muscle itself [16].

In order to develop the study of the outside temperature effect on the eye, we consider
it as an open system, because it can exchange water and heat. To do so, we must define
the border of the system. We consider the full eyeball (in geometrical approximation, an
ellipsoid) as the border. In this way, the thermodynamic approach allows us to consider
heat and work exchanged only at the boundary. In particular, the cornea is exposed to
the environment, and it is affected by heat flow, while the rest of the eye is inside the
human body, and we can consider it at the same temperature as the body itself [17]. In
this thermodynamic framework, work is related to the external forces, allowing us to not
consider the intraocular biomechanical interactions [7,18]. Therefore, by viewing the eye as
an open system in relation to the body, we utilize the first law of thermodynamics [1]:

Q̇ − Ẇ =
d
dt

[
U + p0 V +

∫
v

ρ(ek + ep) dV
]

CV
+ ṁout (h + ek + ep)out + ṁin (h + ek + ep)in (1)

where Q̇ [W] is the heat power exchanged between the cornea and the external environment,
Ẇ [W] is the mechanical power carried out by the tissue concerning the pressure and elastic
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properties of the cornea, U [W] is the internal energy, p0 [Pa] is the external environmental
pressure, V is the volume of the anterior chamber, ρ [kg m−3] is the water density, e [J kg−1]
is the specific energy, k stands for kinetic, p [Pa] as a subscript means potential, h is the
specific enthalpy of the water, dotm [kg s−1] is the mass flow, in means inflow, out means
outflow, and CV means control volume.

The water inflow temperature Tin is usually assumed equal to the artery temperature
of 36.7 ◦C [19] while the water outflow temperature Tout is assumed the eye’s anterior
chamber temperature of (30.7 ± 1.7) ◦C [20]. In stationary and healthy conditions, water
volume flows results V̇in = V̇out = (2.25 ± 0.75) µL min−1 [21]. Water density obtained by
interpolation of the values in the range t ∈ [25.0, 40.0] ◦C [22]:

• in relation to water

– inflow water at 36.7 ◦C: 993 kg m−3, that brings to a mass inflow of (3.73 ± 1.24)
×10−8 kg s−1

– outflow water at 30.7 ◦C: 996 kg m−3, that brings to a mass outflow of (3.73± 1.24)
×10−8 kg s−1

• Water specific enthalpy evaluated by using the following equation [22]

h(T) = hsat(T) + vsat(T) ·
(

p − psat(T)
)

(2)

where hsat(T) is the water saturation enthalpy at the temperature T, psat(T) is the
water saturation pressure at the temperature T, vsat(T) is the water saturation specific
volume at the temperature T and p is the working pressure. and the table of water
properties in Ref. [22]:

– inflow: value at inflow mean pressure (93 mmHg) of hav,in = 153.75 kJ kg−1;
– outflow: value at inflow mean pressure (93 mmHg) and in the temperature range

(30.7 ± 1.7) ◦C, with hav,out = 128.67 kJ kg−1 at its central value;

• Water enthalpy rate evaluated as Ḣ = dH/dt = ṁ hav Ref. [22]:

– inflow: Ḣ = ṁin hav,in = (5.73 ± 1.91) mW;
– outflow: Ḣ = ṁout hav,out = (4.81 ± 1.60) mW.

The kinetic and potential energies are negligible and can be treated as zero. Indeed,
the aqueous humour in the eye’s anterior chamber is produced behind the iris and flows
into the anterior chamber through the pupil, while it exits primarily via specialised out-
flow structures located at the iridocorneal angle. Aqueous humour production exhibits
a diurnal variation, averaging around 2.3 µL min−1. Specifically, production rates were
recorded as 2.91 ± 0.71 µL min−1 between 08:00 and 12:00, 2.66 ± 0.58 µL min−1 between
12:00 and 16:00, and 1.23 ± 0.41 µL min−1 between 00:00 and 06:00 [23]. Using a representa-
tive production rate of 2.25 µL min−1 (approximately 4.2 × 10−11 m3 s−1) and assuming a
minimum pupil aperture radius of 1 mm, the corresponding average flow velocity through
the pupil is estimated at 1.3 × 10−5 m s−1. This relatively low velocity suggests that, except
under extreme conditions, the flow through the pupil aperture does not substantially affect
the overall fluid dynamics within the anterior chamber [23]. The primary aqueous humour
outflow occurs through the trabecular meshwork (TM) and Schlemm’s canal (SC), which
together form a continuous 360-degree filtration system. The relevant anatomical features
and their dimensions, which influence flow velocities and resistance, include:

• Schlemm’s Canal Area: The canal’s cross-sectional area ranges from approximately
4064 to 7164 µm2. Its lumen is elliptical, with a radial depth between 190 and
370 µm and a total circumference near 36–40 mm, providing a significant conduit
for aqueous outflow;
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• Trabecular Meshwork (TM) Area: The TM has a triangular cross-section with a base
width of 50–150 µm and a meridional length (along the cornea) ranging from about
350 µm to over 500 µm, depending on age and location. These dimensions critically
affect the velocity and resistance of fluid passing through this tissue;

• Collector Channel Ostia: Aqueous humour exits Schlemm’s canal via 25–35 collector
channels, whose openings vary in diameter from 5 to 50 µm, occasionally reaching up to
70 µm. The size and number of these ostia influence the velocity of fluid leaving the canal;

• Juxtacanalicular Tissue (JCT): This thin layer, approximately 2–20 µm thick, situated
between the trabecular meshwork and Schlemm’s canal, represents the most sig-
nificant resistance point in the outflow pathway, thereby strongly impacting local
flow velocities.

Together, these anatomical features govern the velocity profiles and resistance en-
countered by aqueous humour as it flows through the anterior chamber and exits the eye,
playing a crucial role in maintaining intraocular pressure homeostasis. As a consequence
of these anatomic values, the kinetic energy contribution to the first law results in the order
of 10−15 mW, negligible in relation to the enthalpy contribution. Thus, the eye’s behaviour
over the observation period allows us to perform a time integration, obtaining:

Q − W = (mout − min) cw Tw + p0 ∆V + mout cp Tw − min cp Tin (3)

In this context, cw = 4186 J kg−1 K−1 represents the specific heat capacity of the water
inside the anterior chamber at constant volume, while cp [J kg−1 K−1] denotes the specific
heat capacity at constant pressure. The temperature within the anterior chamber is Tw, and
the inflowing water temperature is Tin = 37 ◦C. The mass of the water is mw [kg], and the
external environmental temperature, T0, varies within the range of −30 ◦C to +30 ◦C. The
term ∆V [m3] corresponds to the change in volume caused by water stagnation inside the
ocular anterior chamber. Assuming that the anterior chamber exchanges heat with the
surrounding environment through the corneal surface, the first law of thermodynamics
can be applied to this system considering that Q [J] is the result of the heat fluxes and can
be evaluated as the rate of internal energy variation:

Q =
∫ t

0

(
Tc − Tout

Rcd
+

T0 − Tc

Rcv
+ σ (T4

0 − ε T4
c ) A

)
dt + mt r = −mw cv (Tw − T0) (4)

where Rcd and Rcv = 1/(α A) are the conductive and convective resistance respectively [22],
σ = 5.67 × 10−8 W m−2 K−4 is the Stefan-Boltzmann constant [22], A = (1.3 − 1.4) cm2 is
the area of the surface of the cornea and d is its thickness, mt is the evaporated tear mass
and r is its latent heat of evaporation. The conductive heat power must be considered in
relation to the cornea’s geometry.

Consequently, we can obtain:

−W = (mout − min) cw Tw + p0 ∆V − min cp Tin + mw cv (Tw − T0) (5)

Then, we can evaluate the work carried out by the water against the external surface of the
anterior chamber as:

W = −V ∆IOP (6)

where we consider that for each 10 ◦C decrease in air temperature corresponds an increase in
IOP of roughly 0.2 to 0.3 mmHg [24], and the ocular anterior chamber temperature results in:

Tw =
V ∆IOP − IOP ∆V

cw (2mout − min + mw)
+

min Tin + mw T0

2mout − min + mw
(7)
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where
∆V = β V ∆T (8)

with β ≈ 2.1 × 10−4 K−1 for water at human body temperature. Let cw = cp = cv represent
the specific heat capacity of liquid water. In a healthy eye without pressure-related issues,
the mass flow rate exiting the anterior chamber, mout, is approximately equal to the mass
flow rate entering it, min. The external pressure p0 is set at 101,325 Pa, while the intraocular
pressure, typically around 16 ± 2 mmHg [25], corresponds to the pressure exerted by the
anterior chamber against the elastic resistance of the cornea’s posterior wall. Based on
this framework, heat exchange within the anterior chamber is assumed to occur via the
corneal surface. The main mechanisms of heat transfer include conduction across the
cornea’s thickness and convection between the cornea’s outer surface and the ambient air.
Therefore, the corneal temperature Tc can be determined using the standard heat transfer
methodology as described in reference [26], expressed as follows:

Tc = Tw +
Tw − T0
s
λ
+

1
α

s
λ

(9)

In the context of references [26–29], s represents the average thickness of the cornea, approx-
imately 0.5 mm, λ denotes the thermal conductivity of the cornea, valued at 0.6 W m−1 K−1

and α is the convective heat transfer coefficient, taken as 50 W m−2 K−1. The results
derived from this analysis are illustrated in Figure 1. It is important to highlight that the
corneal temperature is predominantly influenced by environmental temperature and plays
a significant role in the fluctuations of the anterior chamber temperature. The data obtained
align closely with previously published findings in the literature [26–39], as reviewed in
the earlier section, with discrepancies below 1% (see also Refs. [27,29]). The observation
period considered in this study exceeds the thermal transient duration, which has been
estimated to be around 5000 s [27].

Now, considering the extended Bernoulli’s equation:

W =
∫

V
p dV − p0 ∆V − Wλ − ∆Ek − ∆Ep (10)

where Wλ is the work lost for irreversibility, Ek is the kinetic energy and Ep is the cornea
elastic potential energy, and introducing this into Relation (5) it follows that the elastic
potential variation of the cornea results as:

∆Ep = (mout − min) cw Tw + mout cw Tw − min cw Tin + mw cw (Tw − T0) (11)

This outcome is illustrated in Figure 2. The shape was derived under the assumption that
both kinetic energy and work lost due to irreversibility are negligible. It is important to
highlight that the elastic work of the cornea (i.e., the change in elastic potential energy) is
influenced by the cornea’s temperature.

Finally, considering Relations (7) and (11), it follows that:

∆Ep = Y s = (2 mout − min) cw

[
V ∆IOP

cw (2mout − min + mw)
+

min Tin + mw T0

2mout − min + mw

]

− min cw Tin + mw cw

[
V ∆IOP

cw (2mout − min + mw)
+

min Tin + mw T0

2mout − min + mw
− T0

] (12)

where Y is the Young modulus and s is the cornea thickness.
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Figure 1. Temperature of the ocular anterior chamber (Tw) evaluated by using Equation (6) in relation
to the variation of external environmental temperature (T0).

Figure 2. Temperature of the ocular cornea (Tc) evaluated by using Equation (7) in relation to the
variation of external environmental temperature (T0).
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3. Results
The thermodynamic approach enables us to effectively analyse how liquid flow affects

the anterior chamber of the eye. Our findings establish a clear connection between the
temperature within the anterior chamber and the surrounding environmental temperature.

As shown in Figure 1, the temperature of water in the anterior chamber, while in
Figure 2, the temperature of the cornea consistently rises in response to increasing environ-
mental temperatures. This observation highlights the importance of environmental factors
in affecting ocular temperatures.

Figure 3 illustrates the cornea’s elastic potential energy in relation to its temperature,
showing a clear decline in elastic potential energy as corneal temperature increases. Our
results are consistent with earlier studies referenced in [15,17], as well as recent research on
humans [37–39]. These investigations confirm that eyes with ischemic central venous retinal
occlusion, which results from elevated pressure, have lower ocular surface temperatures
compared to non-ischemic eyes. This correlation supports our findings, indicating that
corneal potential energy is directly related to intraocular pressure.

Figure 3. Elastic properties of the cornea as a function of cornea temperature, evaluated by using
Equation (12).

As a result, lower temperatures result in higher potential energy in the cornea and an in-
crease in intraocular pressure, leading to significant ischemic effects on the optic nerve. Our
findings align with the experimental data presented in previous studies (Refs. [26–29,31]).
It is important to emphasise that corneal temperature is primarily affected by the environ-
mental temperature, rather than that of the anterior chamber.

In assessing the elastic work (the change in potential energy) of the cornea in relation to
corneal temperature, we observed a noticeable reduction in work as temperature increases.
It is worth noting that corneal temperature is influenced by both environmental and anterior
chamber temperatures. Thus, there is an analytical link between the elastic work done by
the cornea in relation to anterior chamber pressure and temperature, as well as between
corneal thickness and intraocular pressure (IOP).
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Our analysis provides insight into this relationship. Based on Equation (12), it is
evident that the variation between the fluid inflow and outflow plays a crucial role in
influencing the cornea’s elastic characteristics and the resulting intraocular pressure (IOP).

In Figure 4, the risk condition is identified: this occurs when the temperature of the
cornea exceeds that of the anterior chamber, indicating that the eye cannot dissipate heat,
leading to a rise in temperature and an associated increase in pressure, which may harm
the optic nerve.

Figure 4. Risk condition. Thermal risk thresholds are determined through the intersection of water
and corneal temperature as shown in the graphics.

These findings highlight that:

• Any mechanical stress leads to a change in temperature, resulting in a variation in
intraocular pressure (IOP);

• Any temperature change is linked to a rise in IOP, which elevates the risk of
developing glaucoma.

As a result, it may be beneficial to utilise glasses equipped with an electronic ther-
mometer to monitor the temperature exposure of workers’ eyes. Indeed, in recent years,
smart glasses have garnered significant interest due to their convenient capabilities, includ-
ing hands-free augmented reality experiences. However, because these devices are worn in
direct contact with the face and head, elevated device temperatures can adversely impact
users’ physical health [40]. The study and analysis of smart devices fall outside the scope
of this paper; however, they represent a promising area for future research.

4. Discussion and Conclusions
Glaucoma is a significant optic neuropathy characterised by the degeneration of

ganglion cells and their fibers, which can lead to irreversible visual field loss and, in severe
cases, blindness. Maintaining intraocular pressure (IOP) is critical for preventing further
damage from glaucoma and preserving vision. Elevated IOP is clearly a major risk factor for
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the development of this disease. Thermography has proven to be effective in investigating
the vascular aspects related to the pathology of glaucoma, indicating that ocular surface
temperature can serve as a reliable measure of compromised retrobulbar hemodynamics in
glaucoma studies [29,37].

The cornea is the eye’s main refractive component, composed of five individual layers:
the epithelium, Bowman’s layer, stroma, Descemet’s membrane, and endothelium. Its
dimensions typically include a radius of 10–11 mm and a thickness of approximately
0.5 mm.

The cornea plays a crucial role in regulating heat exchange with its surroundings
and the anterior chamber, making its surface temperature vital for maintaining a stable
temperature within the anterior chamber. Precise determination of corneal temperature can
be accomplished by analysing the conductive heat transfer occurring through the cornea,
thereby directly correlating the corneal temperature with that of the anterior chamber.
Moreover, the cornea’s elastic properties play a vital role in affecting intraocular pressure
(IOP) measurements. According to the hypothesis proposed by Goldmann and Schmidt
in 1957, IOP readings tend to be underestimated in individuals with thinner corneas and
overestimated in those with thicker corneas [32,41,42]. This theory has been experimentally
supported [38], confirming a consistent relationship between corneal thickness and IOP,
which is influenced by two primary factors:

• Swelling Pressure (SP): The force generated by the repulsion of negatively charged
glycosaminoglycans within the corneal stroma;

• Imbibition Pressure (IP): The negative pressure that drives fluid absorption into the
cornea. Therefore, the intraocular pressure (IOP) can be expressed as the sum of these
two components: IOP = SP + IP.

Based on our findings, we can draw the following conclusions:

• A correlation exists between the temperature of the ocular anterior chamber and
intraocular pressure (IOP);

• The temperature of the cornea is linked to the temperature within the ocular
anterior chamber;

• The elastic properties of the cornea are influenced by its temperature;
• There is an association between IOP and corneal thickness, which can be assessed

through measurements of the ocular anterior chamber temperature.

The first law of thermodynamics can be applied to evaluate the work done by the
anterior chamber against the cornea’s internal surface. The temperature of the aqueous
humour is influenced by the balance between heat lost through the cornea and heat gen-
erated by metabolic activity and blood flow within the anterior chamber. Consequently,
temperature plays a crucial role in controlling the secretion, drainage, and circulation of
aqueous humour, which in turn affects the regulation of intraocular pressure and conditions
such as glaucoma.

Moreover, the relationship between the temperatures of the anterior chamber and
cornea can provide insights into tear film evaporation and its connection to environmental
factors. It is also possible that different isotopes of transient receptor potential channels
may significantly influence aqueous humour dynamics, as indicated by Fabiani [29]. Thus,
temperature could emerge as a novel target for managing the progression of glaucoma in
patients with ocular hypertension. It is particularly noteworthy that ocular temperature
tends to decrease with age, making it essential to assess each patient’s individual evolution
in this context.

Additionally, a strong connection has been experimentally established between corneal
elastic properties, refractive errors, and characteristics of the anterior chamber, validating
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our theoretical insights. Recent research indicates that eyes affected by ischaemic central
venous retinal occlusion (CRVO) exhibit lower ocular surface temperatures compared to
non-ischaemic eyes. Additionally, studies by Galassi et al. [37] have identified ocular
surface temperature as a useful marker for detecting impaired retrobulbar haemodynamics
in patients with glaucoma. This suggests that ocular surface temperature measurements
can provide valuable insights into vascular and haemodynamic changes associated with
these ocular conditions.

By using a thermodynamic approach, we can evaluate liquid flows within the ocular
anterior chamber. Fluctuations in mass flow within this chamber can result in variations in
intraocular pressure (IOP), which subsequently influence the cornea’s elastic properties.
These corneal characteristics, in turn, have an impact on the refractive properties of the
eye; therefore, changes in IOP can also be reflected in alterations in vision. IOP is primarily
dependent on the dynamics of aqueous humour, which is regulated through a balance
of secretion and excretion. Aqueous humour formation occurs via three mechanisms:
diffusion, ultrafiltration, and active secretion.

In summary, in accordance with the experimental results obtained by Fabiani et al. [29]
and by Yoshida et al. [15], there is a notable correlation between IOP and temperature,
which can be gauged using non-contact measurement systems. This feature is crucial
for the development of non-contact tonometers aimed at future home monitoring and
personalised therapy. Finally, the findings underscore the potential risks in certain work
environments and highlight temperature as a critical risk factor, pointing to the need for
innovative devices that can measure proximal eye temperature. The risk temperature
results are ≥38 ◦C with an error of 1% evaluated by the standard deviation. Our result is
comparable with the result in literature (≃40 ◦C) [43].
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