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Abstract 

Limited real-world data exist on the clinical benefits of medical devices for cleansing and decongesting the nasal mucosa. To 
that end, a user survey study with a hypertonic seawater nasal irrigation solution comprising algal and herbal ingredients (HSS-
Plus) was conducted in patients with ENT disorders. One hundred patients who experienced otorhinolaryngological (ENT) 
symptoms were recruited in private outpatient settings. Patients were advised to perform nasal irrigations with this medical de-
vice according to the products’ instructions for use over a period of up to two weeks. At the end of the evaluation period, scores 
of symptom improvement, nasal cleansing, duration of symptoms and total effectiveness, safety and ease of product use were 
recorded in questionnaires using Visual Analog Scale (VAS) scores. A high score of 8.4/10 was assigned by patients regarding 
the product’s ability to improve nasal cleansing. Enhanced decongestive action (score 8.2/10) and faster symptom improvement 
(score 8.0/10) was perceived by the product users. Patients were very satisfied with the product giving a high score of 24.7/30 
on product’s total effectiveness. The medical device had a high safety profile with few minor adverse events noted. These results 
support adjunctive treatment of HSS-Plus for symptomatic relief in patients with ENT disorders.
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Introduction
Patients with infection of the nose and throat of bacterial or 
viral etiology such as common cold and flu can present with a 
variety of sinonasal symptoms. These may include congested 
nose or rhinorrhea, nasal and sinus pressure as well as fever, 
anosmia, ageusia, presence of cough, and/or purulent nasal se-
cretions. Colds are usually self-limited and last seven to ten 
days, although symptoms can endure up to three weeks. Symp-
tomatic treatment includes pharmacological medications and/
or over-the-counter medicines aiming to reduce symptoms 
while improving the quality of life. 
Nasal irrigation is recommended as an adjunctive treatment for 
ENT disorders. Nasal lavage with hypertonic saline/seawater 
was shown to have a favorable effect in the management of 
sinonasal conditions and symptoms [1,2]. Among different hy-
pertonic solutions, seawater solutions of 2.3% NaCl are fre-
quently used in adult and pediatric populations [3-5].
Additional ingredients have been introduced to sinonasal irri-
gation fluids to improve their action and/or provide additional 
ancillary benefits. These may include algal or plant extracts, 
essential oils, vitamins, hydrating agents or other ingredients. 
In the current user survey, the nasal irrigation solution is a hy-
pertonic seawater solution (2.3% NaCl) comprising algal and 
herbal ingredients (HSS-Plus). Two families of additional in-
gredients are introduced to HSS-Plus, namely: I) algal extracts 

from Undaria pinnatifida and Spirulina platensis. These ingre-
dients have been shown to possess interesting biological ac-
tions including, among others, anti-oxidant, anti-inflammatory, 
anti-viral and hydrating properties when administered systemi-
cally in animal models or humans [6]. Of particular interest 
for topical applications are barrier and hydrating properties 
contributed by these ingredients. Specifically, marine seaweed 
polysaccharides, such as fucoidan from Undaria pinnatifida, 
have been found to inhibit influenza, parainfluenza, avian in-
fluenza strains and herpes viruses [7,8]. Experimental results 
have also shown that fucoidan from Undaria pinnatifida in-
hibits viral entry of SARS-CoV-2 [9]. A similar mechanism of 
adhesion blockage has been reported for bacteria [10] arguing 
for a general barrier role of the ingredients against pathogens. 
Finally, the ingredients exhibit hydrating properties as based 
on their capacity to absorb moisture [11]. HSS-Plus further 
comprises a second family of ingredients: II) herbal ingredi-
ents from Eucalyptus globulus, Mentha spicata, and Thymus 
vulgaris. These ingredients also possess interesting systemic 
properties [12-14]. However, they are only expected to provide 
a refreshing olfactory sensation at low concentrations [15].
To obtain clinical data with HSS-Plus in order to evaluate its 
efficacy and safety, a user survey study was conducted assess-
ing its ability to alleviate respiratory symptoms in patients with 
ENT disorders within the scope of routine care in real-life.
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Methods
Study settings
A prospective user survey study was conducted between Feb-
ruary 2021 and October 2021. The study included 100 patients 
recruited by 10 General Practitioners or Pathologists who run 
private practices in Athens, Greece.
Questionnaires and Sino nasal outcomes
Visual analog scales (VAS) are commonly used for the evalu-
ation of symptoms in patients with otorhinolaryngological 
(ENT) disorders [16]. In this study, we have used a 10-point 
scale (0=strongly disagree, 10=strongly agree) for symptom 
assessment. The patient questionnaire consisted of questions 
regarding general personal information, sinonasal symptoms, 
safety, ease of use, effectiveness and overall product evaluation 
scores (Figure 1). Each questionnaire was filled at the end of 
the evaluation period. 
Study participants
The user survey study involved patients who experienced one 
or more symptoms of ENT disorders with the ability to use 
a nasal spray. ENT disorders could include various forms of 
rhinitis, common cold & flu, rhinosinusitis and allergy among 
others. Patients were prescribed the indicative medicated treat-
ment according to their condition. They were further encour-
aged to rinse their nasal sinuses with HSS-Plus (Sinomarin® 
Plus Algae Cold & Flu Relief, Gerolymatos International) ac-
cording to the manufacturer’s use instructions: 1-2 sprays in 
each nostril, 2-3 times daily for adults & children over 12 years 
independently of the use of medication. Age and sex were re-
corded. A follow-up visit was planned at least two weeks after 
the first visit.
Study device
The nasal spray under evaluation (HSS-Plus, 100 mL) is com-
posed of hypertonic (2.3% NaCl) seawater solution with two 
algal extracts (Undaria pinnatifida and Spirulina platensis) and 
three herbal essential oils and extracts (essential oils from Eu-
calyptus globulus and Mentha spicata, and a Thymus vulgaris 
extract). HSS-Plus aims at relieving symptoms of the common 
cold & flu including nasal congestion, sinus pressure and runny 
nose, cleansing the nasal cavities and moisturizing the nasal 
mucosa.

Results
One hundred patients (average age: 48±17 years) participated 
in this study (43 males and 57 females). The majority (58/100) 
suffered from various forms of rhinitis (allergic, chronic, va-
somotor, viral or other) and common cold (15/100). Six more 
patients with sinusitis, 5 patients with the flu, 2 patients with 
otitis and 2 patients with allergic disorders also participated. 
Rhinopharyngitis and respiratory infections were noted in one 
subject each. Three patients with asthma were also enrolled 
(Table 1). 
Nasal congestion was reported in several cases (18/100); most 
of the times due to COVID-19 disease (10/18 cases) (Table 1). 
The follow-up visit occurred at 13±6 days. 

Efficacy of the nasal spray
HSS-Plus achieved a high score of 24.7/30 indicating its ef-
fectiveness in helping patients to cope with symptoms of ENT 
disorders. Patients gave a high score of 8.4/10 in improvement 
of cleaning of the nose after using the nasal spray, agreeing 
that the product helped reducing nasal congestion assigning a 
score of 8.2/10. Use of the product increased symptom-free 

Total number of patients n=100
Demographic variable
Sex Male 43

Female 57
Age (Average years ± SD) 48 ± 17
Disorder (n)

Rhinitis (allergic, chronic, vasomotor, viral, other) 58
Common cold 15
Sinusitis 6
Flu 5
Asthma (allergic, bronchial) 3
Allergy 2
Otitis 2
Rhinopharyngitis 1
Respiratory infection 1

Symptoms (n)
Nasal congestion (COVID-19, other) 18
Mucopurulent discharge 5

Table 1: Patients’ characteristics.

Figure 1 : HSS-Plus user Survey questionnaire

days with score of 8.0/10 (Figure 2). 
Safety of the nasal spray
HSS-Plus was safe to use achieving a very high safety score 
(9.3/10). Only 4 minor adverse events were reported; 2 cases 
with nasal burning sensation, 1 case presenting with mid irrita-
tion and 1 case with epistaxis. These were mild and resolved 
spontaneously.
Use of the nasal spray
The use of HSS-Plus was highly acceptable/tolerable (score 
8.8/10). The experience of patients suffering from sinonasal 
ENT symptoms that used it revealed that the device was easy 
to use (9.1/10) (Figure 3). 
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Figure 2: HSS-Plus efficacy scores.
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Figure 3: Use of HSS-Plus.

4.Overall evaluation use of nasal spray
The users gave a high score (8.3/10) answering whether they 
would re-use the product in the future in case of a recommen-
dation by their treating physician. The total product evaluation 
score given by the patients was also high (8.6/10).

Discussion 
Nasal irrigation is recommended as an adjunctive treatment for 
ENT disorders. Nasal lavage with hypertonic saline/seawater 
was shown to have a favorable effect in the management of 
sinonasal conditions [1,2]. Nasal obstruction is one of the most 
cumbersome symptoms. HSS-Plus nasal spray is highly effec-
tive in improving cleaning of the nose, reducing nasal conges-
tion and achieving faster symptom resolution as indicated by 
high effectiveness scores. HSS-Plus nasal spray has similar 
properties to 2.3% NaCl hypertonic solutions in terms of ENT 
symptom management such as improvement of nasal obstruc-
tion/comfort and rhinorrhea in children and adults with rhinitis 
and acute respiratory diseases observed in several clinical stud-
ies [3-5]. 
The nasal spray evaluated herein contains 2.3% NaCl hyper-
tonic seawater with Undaria pinnatifida and Spirulina platensis 
algal ingredients and Eucalyptus globulus, Mentha spicata, and 
Thymus vulgaris herbal ingredients. These ingredients exhibit 

interesting barrier-like and hydration properties and/or exert 
olfactory stimulating actions which are desirable and relevant 
for topical applications in respiratory conditions aiding symp-
tomatic relief. Supplementing the irrigation solution with algal 
extracts and herbal essential oils and extracts probably contrib-
uted to the positive action of this medical device due to ancil-
lary barrier-like and hydrating properties while offering at the 
same time a refreshing sensation. 
In this user survey study conducted in real-life settings, HSS-
Plus was well-tolerated by the users and had an excellent safety 
profile. The few minor adverse events were mild, self-limited 
and subsided spontaneously. This is in agreement with obser-
vations reported in the literature for other hypertonic solutions 
[2]. Conclusively, the risk-benefit of nasal irrigations with hy-
pertonic solutions is highly favorable. 
Ease of use of a nasal spray daily constitutes a major desirable 
property for these devices. So far, limited data are available 
regarding patient satisfaction. This real-world use survey study 
underscores the users’ high satisfaction with the product’s ef-
ficacy in their daily experience in ENT symptom relief. This is 
also underscored by the users’ willingness for future use.

Conclusion
Analysis of the user survey results obtained from HSS-Plus 
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use in patients with ENT disorders confirmed the properties of 
the product. Overall, product users were highly satisfied with 
the product’s efficacy and safety profile. Improved Sino nasal 
symptom control was achieved in real-life settings. Very low 
incidence of adverse events suggests that it poses a minimal 
safety risk. These results corroborate adjunct use of this nasal 
spray in patients with various Sino nasal conditions. 
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