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Abstract
Dry eye syndrome (DES) is caused by insufficient tear discharge, abnormal tear composition, or excessive evaporation of 
the tear film. It is a source of anxiety and discomfort. Treatment of DES is long-lasting and often unsatisfactory. Various 
treatment regimens are recommended based on the application of tear-imitating liquids produced by the pharmaceuti-
cal industry. The use of products approved for clinical use can however be limited by allergic reactions of some patients. 
In such cases it is recommended to use artificial autologous serum tears.
In some patients, blood collection is impeded and autologous tears cannot be processed. Other ways of obtaining artifi-
cial tears from material of human origin are therefore sought. Allogeneic preparations from blood donors are becoming 
more common. There is ongoing research into obtaining artificial tears with different techniques and from source ma-
terial other than serum, namely platelet lysate and umbilical cord blood.
In Poland, there are no legal regulations regarding the preparation of artificial tears. The Institute of Hematology and 
Transfusion Medicine in Warsaw has been preparing autologous artificial tears from serum for over 40 years. Since 
2019, research has explored the possibility of using allogeneic preparations.
Finding optimal treatment options for patients unable to use medicinal products, or for whom such products are ineffec-
tive, is a huge challenge worldwide. Efforts should be directed at developing the most uniform preparation methods and 
quality standards for each type of preparation. The growing number of publications on the subject shows the necessity 
of satisfying this need.
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Introduction

Dry eye syndrome (DES) is a condition caused by insuf-
ficient secretion, abnormal composition or excessive 
evaporation of the tear film which leads to injury and 
peeling of the eyeball epithelium. It may be attributed 
to endogenous cause and/or occur as result of physical, 
chemical or biological external factors. The condition is 
increasingly common [1].

One cause of DES is atrophy of the lacrimal gland as a re-
sult of abnormal immune responses or surgical intervention. 
The condition may also be attributed to damage to numerous 

lacrimal glands and reduced tear production. Among other 
causes are: Sjögren’s syndrome, graft-versus-host disease 
(GvHD), sarcoidosis, infectious mononucleosis, acquired 
immunodeficiency syndrome (AIDS), and neurological con-
ditions. DES may also be caused by dry, well-ventilated or 
air-conditioned rooms as well as dust, chemicals or smoke 
which irritate and dry out the eye.

Other causes may include lacrimal duct air (eyelid) re-
gurgitation when the eyeball is not sufficiently moistened 
although tear production is normal. Another cause is incor-
rect composition of the mucus layer as a side effect of oral 
drug intake or topical drug application into the conjunctival 
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sac. Bacterial infections inside the edge of the eyelid and 
conjunctiva may also be responsible for disorders in the 
fatty layer of the tear film.

DES troubles patients, causing physical as well as 
emotional discomfort. The most common symptoms in-
clude redness, itching, a feeling of burning and “sand un-
der the eyelids” as well as the presence of a foreign body, 
increased mucus, watery eyes, photophobia and eye pain. 
Visual disturbances are reported, and images are blurry 
and out of focus. Some patients experience photosensitiv-
ity or ocular pressure.

Dry eye syndrome treatment

Unfortunately, the treatment is long-lasting and often un-
satisfactory. Various treatment regimens are recommended 
based on the application of liquids imitating tears, i.e. 
artificial tears produced by the pharmaceutical industry [1].

Products approved for clinical use are safe, but their 
use however may be limited by allergy in some patients to 
substances in the drops, most often to preservatives. These 
may be responsible for local anaphylactic reactions. In such 
cases, it is recommended to use artificial serum tears.

Serum obtained from human blood consists mainly 
of water, and to a small extent of proteins, electrolytes, 
growth factors, vitamins, and other components secreted 
from platelets in the clotting process. Viscosity and compo-
sition ensure adequate moisturising of the eye epithelium, 
and the effect is maintained for a certain period of time. 
Artificial serum tears are a safe product. They contain no 
preservatives. Moreover, they help induce regeneration of 
damaged epithelium [2].

Worldwide, there is growing demand for artificial tears. 
In Australia for example, demand increased by 30% just 
between 2014 and 2015. Also, the number of publications 
on autologous preparations used to treat DES is steadily 
growing [3–5].

There is however, the problem of eligibility of patients for 
the procedures of collecting blood for artificial tears prepa-
ration. Indication for the use of artificial tears should be 
determined by an ophthalmologist and the patient referred 
to a special center where artificial tears are prepared ac-
cording to procedures which guarantee the safety of both 
patient and product.

Autologous serum eye drops

In Poland, there are no legal regulations regarding the 
preparation of artificial tears. Other European countries 
follow recommendations of the Guide with regard to the 
quality and safety of tissues and cells for human appli-
cation [6].

The first center in Poland to prepare artificial tears 
was the Institute of Hematology and Transfusion Medicine 

(IHTM) which started this activity in the late 1980s. Since 
then, IHTM staff have trained representatives from other 
entities, and currently several blood transfusion centers 
(CKiK) also provide this service. Of crucial importance is 
the fact that CKiK are well able to prepare sterile and safe 
artificial eye drops. Moreover, the activities of CKiK are sub-
ject to constant supervision by IHTM. Regrettably, there are 
increasing reports of offers of artificial tears from entities 
not subjected to any supervision; little is known about the 
conditions in which that product is prepared.

Selection of patients and their background
It is extremely important for the patient to be well prepared 
in order to obtain a high-quality product. In the case of 
autologous artificial tears, the patient should inform the 
physician responsible for the procedure of any medications 
that he or she takes. Of particular significance is informa-
tion on any type of anticoagulant. At least three days prior 
to procedure, the patient should discontinue the anticoag-
ulant medication including aspirin and aspirin derivatives. 
The patient should prepare himself for the procedure just 
like for blood donation i.e. on the previous day no fatty 
products are allowed to avoid lipemia. The patient should 
be in good general condition. On procedure day, he or she 
should have a light breakfast and be well hydrated.

In some patients however, blood collection is impeded 
by difficult vein access, intake of certain type of medica-
tions, or by an underlying disease. Autologous tears can-
not be processed. Therefore, other ways of obtaining artifi-
cial tears from material of human origin are being sought.

Allogenic serum eye drops

Allogeneic preparations from blood donors are becoming 
more common [7, 8]. Their use is considered for both pa-
tients for whom autologous tears can be prepared as well 
as those for whom autologous tears are out of reach, e.g. 
children, people with difficult vein access, abnormal test 
results, or who are on drugs that might affect autologous 
preparations, etc.

Such patients can rely on artificial tears obtained from 
allogeneic serum of healthy male donors of the AB blood 
type. In such cases blood should be collected from donors 
tested for human leukocyte antigen (HLA) and/or human 
neutrophil antigen (HNA) antibodies or with no history of 
transfusions. To date, the risk related to the application 
of eye drops with antibodies has not been determined, 
but it is likely that antibodies may adversely affect therapy 
safety and outcome. Such donors must meet all eligibility 
criteria for infection markers as donors of blood dedicat-
ed for transfusion. They must test negative for hepatitis 
B virus (HBV), hepatitis C virus (HCV), human immunode-
ficiency virus (HIV), syphilis and other infectious agents 
routinely tested in the country.
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The advantages of autologous preparations are con-
siderable: easier donor-patient access, quick collection 
procedure, no need for infectious marker testing, no risk 
of immunological reactions, and less anxiety related to ap-
plication. Moreover, the procedure can be performed on 
an outpatient basis.

On the other hand, allogeneic preparations are pro-
duced in volumes that serve more patients. They can be 
mass produced and the quality standards more precisely 
defined and subject to strict legal regulations. Indeed, for 
safety reasons, legal regulations should be defined with 
regard to both allogeneic and autologous preparations.

Alternative sources of artificial tears

There is ongoing research into obtaining artificial tears 
with different techniques and from source material other 
than serum, namely platelet lysate and umbilical cord 
blood. Platelets are rich in growth factors that support 
wound healing. Approximately 70% of growth factors are 
secreted during clot formation. Current investigations 
are focused on finding an optimal preparation method 
to obtain artificial tears containing more growth factors 
than serum. A simple method, which has been known for 
years, is that of preparing platelet lysate through repeat 
freezing-thawing. There is no one standardized method 
of obtaining artificial eye drops from platelets. However, 
platelets seem an important source material for production 
of eye drops richer in some growth factors than autologous 
or allogeneic serum. This should directly translate to better 
therapeutic efficacy [9].

The scope of research into the possible use of umbilical 
cord blood (CB) is very broad. Well-recognized is the use of 
CB as a source of stem cells for managing malignant and 
non-malignant hematological disorders and immunological 
diseases. Research indicates that CB can also be used for 
the regeneration of other tissues. Numerous studies have 
demonstrated the efficacy of eye drops obtained from cord 
blood serum. Studies have been performed on preparates 
obtained from pooled CB [10]. The content of epidermal 
growth factor (EGF) was found to depend on the mother’s 
age and type of delivery (vaginal vs. Cesarean section). 
Such a method of obtaining eye drops (EDs) allows for bet-
ter choice of the starting material, performance of testing 
before eye drops are issued to the patient, and the selec-
tion of units with a higher content of healing factors [11].

Regardless of the preparation method, a universal chal-
lenge surrounds the storage of eye drops. EDs from both 
serum and platelet lysate require storage at temperatures 
below minus 18°C. An alternative could involve the prepa-
ration of lyophilisate plasma rich in growth factors, but this 
requires special techniques and equipment [12]. Prelim-
inary research indicates that such preparates have good 
healing properties.

Our own experiences

IHTM has been preparing autologous artificial tears from 
serum for over 40 years. Currently, about 150 preparates 
are obtained annually. Each preparation gives c.600–1,500 
single doses of artificial tears. Preparates are issued to 
patients immediately after the procedure together with 
instructions for freezing within 18 hours of collection and 
storage below –18°C. For artificial tears stored in such con-
ditions, the expiry date is 12 months. No serious adverse 
reactions have been reported. Patients are instructed to 
discontinue applying artificial tears if dry eye symptoms 
exacerbate. Immediately after applying artificial tears, some 
patients experience sticking eyelids and blurred vision due 
to serum viscosity. Observations of patients with chronic 
GvHD and co-existing DES demonstrate their effectiveness 
as supportive therapy [13].

In cooperation with children’s treatment centers (Chil-
dren’s Health Center, Clinic of Pediatrics, Hematology and 
Oncology the Medical University of Warsaw) the IHTM has 
participated several times in the preparation of autologous 
artificial tears for children with diseases other than DES. 
The outcome of such therapy was also found to be effective 
[14]. In the case of children, such preparates are difficult 
to obtain and other options must be considered, e.g. allo-
geneic tears or tears from the serum of an adult relative.

In 2019, following the approval of the IHTM Bioethics 
Committee, research was launched into the possible use of 
allogeneic preparations. Preliminary results are very prom-
ising [15]. During the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) pandemic, allogeneic prepara-
tions have gained a special significance. Patients are dis-
charged with pre-prepared frozen allogeneic preparations 
and therefore their stay on the IHTM premises is minimized, 
as is the risk of infection transmission. Patients who con-
sent to this study are required to evaluate the effectiveness 
of the artificial tears by completing a questionnaire devel-
oped by IHTM. The questionnaire is based on a standard 
survey used in ophthalmology to assess the severity of the 
DES. In 2020, such preparates were issued to 14 patients.

Summary

DES is a growing problem which affects not only elderly 
people and patients subjected to stem cell transplants. It 
contributes to deterioration in the quality of life. Finding 
optimal treatment options for patients who cannot use 
medicinal products, or for whom such products are ineffi-
cient, is a huge challenge worldwide. The growing number 
of publications on the subject shows the necessity of sat-
isfying the needs of such patients [3]. In order to evaluate 
the best therapeutic option, specialists in various fields 
should cooperate. Development of an optimal method of 
obtaining EDs cannot be achieved without collaboration 
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between transfusion medicine and other specialties includ-
ing ophthalmology. Our study also indicates that therapy 
should be adjusted to the individual characteristics of 
each patient.

In many countries, ophthalmology societies issue guide-
lines for the use of preparations of human origin in patients 
with DES. Serious challenges to the development of uniform 
standards are the variety of preparation methods, the ori-
gin of the starting material, and the use of quality control 
or the applicable legal regulations.

Procedures for EDs preparation from material other 
than autologous serum are being gradually implemented 
in different centers, which proves that patient needs are 
diverse and many cannot benefit from autologous EDs. It 
has been pointed out that allogeneic artificial tears may 
have advantages over autologous tears. The latter may 
not be sufficiently effective and can sometimes even ag-
gravate symptoms because they come from people with 
autoimmune diseases.

In view of the above, further research is called for. Ef-
forts should be directed at the development of the most 
uniform preparation methods and quality standards for 
each type of preparation.
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