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Abstract
Dry eye syndrome is a common ophthalmic condition caused by a deficiency in 
the tear film, leading to discomfort and damage to the ocular surface. Dry eye 
syndrome is divided into three main categories: ADDE (aqueous deficient dry 
eye), EDE (evaporative dry eye), and a mixed form. Diagnosis involves assessing 
clinical symptoms, laboratory tests, and patient history. Treatment depends on 
the cause and severity of symptoms, including artificial tears, anti-inflammato-
ry medications, autologous serum eye drops, and innovative lipid microemul-
sion eye drops. These modern drops stabilize the tear film, protect the ocular 
surface, and support regenerative processes, providing patients with relief and 
improved quality of life.

Key words: dry eye syndrome, hydration drops, tear film dysfunction, Meibomian 
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H i g h l i g h t s
Dry eye syndrome requires 

a complex therapeutic approach, 
including innovative lipid 

microemulsions that stabilize the 
tear film and alleviate symptoms.
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Introduction
Dry eye syndrome (DES) is one of the most common oph-
thalmic conditions and is characterized by a chronic deficien-
cy of the tear film, which can lead to significant discomfort, 
visual disturbance and even damage to the ocular surface. 
Symptoms of DES include burning, gritty eyes, redness of 
the eyes and blurred vision. This condition can be associated 
with both a deficiency in the aqueous layer of the tear film 
and excessive tear evaporation [1, 2]. In clinical practice, DES 
fall into three main categories:
•	 aqueous-deficient dry eye (ADDE)
•	 evaporative dry eye (EDE)
•	 a mixed form that combines features of both [1–4].

The form associated with aqueous layer deficiency, or 
ADDE, is the result of tear gland dysfunction that leads to 
inadequate tear production. In this case, the tear film is un-
able to adequately lubricate the surface of the eye, leading to 
dryness and damage. Excessive tear evaporation, or EDE, is 
the most common form of DES and includes causes related 
to both the eyelids (such as meibomian gland dysfunction) 
and the ocular surface. Meibomian gland dysfunction caus-
es a deficiency of lipids in the tear film, leading to excessive 
tear evaporation and tear film destabilization. The mixed 
form, as the name suggests, combines features of both of 
the above mechanisms, making its management particular-
ly complicated and requiring a multidisciplinary approach 
[3–5].

Pathophysiology and diagnosis
The lipid layer of the tear film, produced by the meibomian 
glands in the eyelids, covers the aqueous layer of the tear 
film, protecting it from drying out and helping to stabilize 
it. The lipid layer consists of polar and non-polar lipids, 
which are separated into two layers. Non-polar lipids are 
at the interface with the air environment and form a hydro-
phobic barrier, while polar lipids stabilize the lipid layer on 
the aqueous surface of the tear film. In cases of DES and 
corneal epithelial damage, the lipid layer plays a key role in 
the physiological repair processes of the ocular surface [5].
The diagnosis of DES is a key element in the selection of a 
targeted therapy. It includes both clinical symptom assess-
ment and laboratory testing. Questionnaires such as the 
Ocular Surface Disease Index (OSDI) are used to subjec-
tively assess the severity of symptoms. Clinical tests such as 
Schirmer’s test, tear break-up time (TBUT) and ocular sur-
face fluorescein staining provide an objective assessment 
of tear film function and ocular surface condition. In turn, 
analysis of tear osmolarity and identification of inflam-
matory markers can provide valuable information on the 
pathophysiology of the disease [4–7]. The role of the patient 
interview should not be overlooked in the diagnosis. Ask 

about hygiene and work environment, hormonal changes, 
eating habits and general illnesses [8, 9]. Sometimes an ad-
ditional element, i.e. environmental or hormonal, can also 
affect the condition of the ocular surface [9].

Available therapies
The choice of therapy depends on the cause and severity of 
the symptoms of DES, as well as the presence of any gener-
al medical conditions affecting, for example, tear produc-
tion, glands and hormonal changes. Often a combination of 
therapies is needed for optimal treatment. 
Artificial tears are over-the-counter eye drops that relieve 
dryness and irritation. Anti-inflammatory medications, 
such as cyclosporine (which modulates the immune re-
sponse to reduce inflammation and stimulate tear produc-
tion), address the underlying causes of DES and ultimately 
reduce ocular inflammation and increase tear production, 
providing long-term relief from chronic dry eye. Eye drops 
made from the patient’s own serum contain growth factors 
that also help heal the ocular surface. Other methods in-
clude tear film plugging (silicone and dissolvable plugs), 
laser decongestion of the meibomian glands and surgical 
lacrimal closure [9, 10]. Innovative methods using stem 
cells and other advanced therapies to promote healing and 
regeneration of the ocular surface continue to be investi-
gated [11]. There is also great hope for therapies using in-
terleukin-20 (IL-20); however, only preliminary studies are 
currently underway [12]. 
Another new approach to the management of DES is sup-
plementation with vitamin D and omega-3 fatty acids. 
Their potential role in reducing inflammation and alleviat-
ing symptoms in some cases has been investigated [13–16].

Moisturizing drops – lipid microemulsion
The most common and effective first-line treatment is to 
replenish the appropriate layer of the tear film with drops. 
Innovative lipid microemulsion ophthalmic formulations 
are now available specifically designed for the treatment 
of DES, particularly the EDE form. These products con-
tain a unique combination of medium-chain triglycerides 
(MCTs) and phospholipids, which are key components of 
the tear film lipid layer. In addition, they usually contain 
sodium hyaluronate, which stabilizes the tear film, and vi-
tamins A and E, which promote regenerative processes and 
protect ocular cells from oxidative damage [17, 18]. MCTs 
and phospholipids, which are polar and non-polar forms 
of lipids, are essential for stabilizing the lipid layer of the 
tear film. Due to their chemical structure, MCTs are easi-
ly absorbed into the lipid layer, strengthening its structure 
and preventing excessive tear evaporation. Phospholipids, 
which are part of cell membranes, play an important role 
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in the formation of a stable lipid barrier, which further pro-
tects the tear film from destabilization [17].
Sodium hyaluronate, found in drops (such as Lipitres), is 
a natural polymer found in the vitreous of the eye and is 
known for its moisturizing properties and ability to retain 
water. It stabilizes the tear film, ensuring adequate hydra-
tion and protecting the ocular surface from drying out. 
Vitamin A is a key ingredient in supporting the regener-
ation of conjunctival bulb cells, which are responsible for 
the production of mucin, which is essential for maintaining 
the stability of the tear film. Vitamin E acts as a powerful 
antioxidant and protects ocular cells from damage caused 
by reactive oxygen species, which is particularly important 
in the context of the chronic inflammation associated with 
DES [17, 19, 20].

What are the clinical benefits?
Thanks to their advanced formulation, lipid microemulsion 
drops act comprehensively on all three layers of the tear 
film. Submicroscopic phospholipids and MCTs dispersed 
in the microemulsion combine with the thin hydrophobic 
barrier of the lipid layer of the natural tear film, taking over 
the function of the lipid layer and protecting the ocular sur-
face. As a result, the product not only prevents excessive 

tear evaporation, but also stabilizes the tear film, which is 
critical in the treatment of DES. 
Regular use of emulsion formulations can significantly im-
prove the comfort of patients with DES, providing immedi-
ate and long-lasting relief. Such products fill an important 
gap in the treatment of DES associated with excessive tear 
evaporation, providing an effective solution for patients 
experiencing chronic discomfort associated with this con-
dition. It is worth noting that such products not only have 
a  symptomatic effect, but also promote the physiological 
repair processes of the corneal and conjunctival epithelium, 
which is crucial for long-term ocular health [21, 22].

Conclusions
Lipid microemulsion formulations represent an innovative 
and effective approach to the treatment of DES, particu-
larly the EDE form. With a unique combination of MCTs, 
phospholipids, sodium hyaluronate and vitamins A and E, 
this product effectively protects and stabilizes the tear film, 
providing patients with relief and improved quality of life. 
Drops of this type are an important part of the therapeutic 
armamentarium to provide modern, comprehensive and 
effective treatment for patients with DES.
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